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Foreword

Global climate change, which has profound impacts on human survival and
development, poses a major challenge to all nations. Recalling Articles 4 and 12 of
the United Nations Framework Convention on Climate Change (hereinafter referred
to as the @nvention), each Party shall submit its national communication. As a nen
Annex | party tothe Convention OEA O0AT bi A0 2APOAI EA 1T £ #E
to as China) has attached great importance to its international obligations. China
submitted its Initial National Communications on Climate Changend Second
National Communications on Climate Change2004 and 2012 respectively, in which
policies and actions in response to climate change were comprehensively elaborated,
and the 1994 National Greenhose Gas (GHG) Inventory and 2005 National GHG
Inventory were reported.

Upon receiving the grants from the Global Environment Facility (GEF) in 2015, the
Chinese government launched the preparation of its third national communication
by organizing the depatments and research institutions concerned and by following
the guidelines for the preparation of national communications from Parties not
included in Annex | tothe Conventionwhich was adopted by COP 8. After three years
of efforts, China has completedThe People's Republic of China Third National
Communication on Climate Changén 2018,in accordance with the arrangements
for the institutional reform of Chinese government the functions of addressing
climate change were allocated from China's NationdDevelopment and Reform
Commission to the newly established Ministry of Ecology and Environment. This
report was approved by the State Council after multiple and repeated revisions
based on broad comments and submitted by the Ministry of Ecology and
Environment.

Theo AT Pl A6 O 2 A brGid IN&idnal Cemminiedfidndn Climate Change
approved by the Chinese government, is divided into eight Parts: National
Circumstances and Institutional Arrangements, National Greenhouse Gas Inventory,
Impacts of Climate Change and AdaptationPolicies and Actions for Climate Change
Mitigation, Finance, Technology and CapacHguilding Needs and Support Received,
Other Information on Achieving Target of the Convention, Basic Information of the
Hong Kong Special Adnmistrative Region (SAR)on Climate Change, and Basic
y1 &£ Oi AGETT 1T &£ OEA - AAAT 312 11 #1EiI AOA #E/
national efforts on climate change. According to the relevant decisions diie



Conventiom AT A ET 1 E Qtigr@l cifculstahéeg dnd &é inférrAation
reported by the Second National Communication on Climate Chantiee National
GHG Inventory presented herein is based on the data of 2010, while the description
about relevant conditions given in other chapters is gnerally updated to 2015. In
accordance with the relevant principles set down in thd&asic Law of the Hong Kong
Special Administrative Regioand the Basic Law of the Macao Special Administrative
Region the basic information of these two SARs on addressgjclimate change in this
report is provided by the Environmental Protection Department of the Hong Kong
SAR Government, and by the Meteorological and Geophysical Bureau of the Macao
SAR Government respectively.

Addressing climate change is a shared missioof mankind. Considering its basic
national circumstances and the characteristics of its development stage, China is
vigorously promoting eco-civilization, and executing a national strategy for actively
addressing climate change by integrating climate chae into its medium and long
term national socio-economic development planning and by attaching equal
importance to mitigation of and adaptation to climate change, and trying to
accelerate green and lowcarbon development by actively controlling GHG
emissions and enhancing climate change adaptation capability. The Chinese
government will continue, as always, to fulfill its own obligations under UNFCCC on
the basis of equity and in accordance with common but differentiated
responsibilities and respective capbilities, and to fulfill the international
commitments actively. China will implement its Nationally Appropriate Mitigation
Actions (NAMAS) and Nationally Determined Contributions (NDC) comprehensively,
participate in negotiations on global climate changeactively, promote the
establishment of an equitable, rational, cooperative and whwin global climate
governance, deepen multiateral and bilateral dialogs and pragmatic cooperation
on climate change, support other developing countries to enhance theiapacity
building in response to climate change, and promote to build a community with a
shared future for mankind.
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Part | National Circumstances and
Institutional Arrangements

China is a country with a huge population, complex climate and vulnerable eco
environment, and one of the most vulnerable countries to the adverse impacts of
climate change. The Chinese government has pursued with firmness the vision of
innovative, coordinated, green, open and shared development, promoted economic,
political, cultural, social, and ecological advancement in a coordinative way, and
made every effort to build a moderately prosperous society in all respects. As a
responsible developing country,China attaches great importance to the issue of
global climate change, sets up national, local or relevant organizations and
institutions to address climate change, creates stable technical support institutions
and organizes core expert teams as an impa@ant assuance for the preparation and
submission of the National Communication on Climate Change and the Biennial
Update Report on Climate Change.

Chapter 1  Natural Conditions and Resources

China is situated in East Asia, on the west coast of the Pacifiith a total land area of about
9.6 million square kilometers (Mkn®), the coastline along its east and south runs for over
18,000 kilometers; sea area under its governance is about 3 MRpand there are more
than 11,000 islands. China borders 14 counts on land, and is adjacent to 8 countries on
sea. Its administrative divisions at the provincial level constitute 23 provinces (including
Taiwan), 5 autonomous regions, 4 municipalities directly under the central government
and 2 special administrative rgions (Figure :1).

1.1 Natural Conditions

1.1.1  Topography

#EET AGO OAOOAET O OAOU OECT EZEAAT Ol U8 4EA
mountain, basin, and plain are all distributed, among which mountains, plateaus and

hills account for about67% of the total land area, and basins and plains for 33%. The

land descends like a terrace from west to east. The Tibetan Plateau at an average
altitude of 4,000-5,000 meters constitutes the highest step. From the Tibetan Plateau

to the north and the east such plateaus as the YunnaGuizhou Plateau, the Loess

Plateau, and the Inner Mongolian Plateau, and the basins in between, such as Sichuan

1



Basin, the Tarim Basin and the Junggar Basin, which are all at an altitude of 1,000
2,000 meters, constitute the scond step. From the east of the Greater Khingan Range,
the Taihang Mountain, the Wu Mountains and the Xuefeng Mountains, to the west of
the ocean, the hills of Liaodong, Shandong, ZhejiaRgjian and Guangdongsuangxi,

and the plains, such as the Northeaf£hina Plain, the North China Plain, the Plain of
the Middle and Lower Reaches of Yangtze River, and the Pearl River Delta Plain lying
in between, most of which are at an altitude of up to 56Q,000 meters, constitute
OEA OEEOA OOAD S8slahd, thédecale thd BoDadDSeh, 4h ittaEdséalaid
three marginal seas, namely the Yellow Sea, the East China Sea and the South China

Sea, with their depth increasing from north to south. The vast continental shelf
extends along the long coastline (Figuré-2).
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Figure 1-1 Administrative Division Map of China
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Figure 1-2 Topography Map of China
1.1.2 Climate and Climatic Disasters
#EET AGO Al Ei AOGA EAAOOOAO Aii Pl AGEOU AT A AE(
climate, the northwestern region is of atemperate continental climate, and the
AEAAOAT 01 AGAAO AT 1 O ET OT AT AIBPET A Al EI A
by hot and rainy summer, cold winter with little rain, and the coincidence of high
temperature period and rainy period. In 2016, # EET A6 O O1 OA1 AT 1 OAI
amounted to 6,888.8 billion cubic meters (), the year is an exceptional high flow
year, with an average precipitation of 730 millimeters, higher than the annual
average. In 2016, China's average temperature was 10.%5 0.81 Chigher than that
in previous years. Its average temperature in summer was a new high in history.
There were many hot days with wide influence. China suffered 4 lorgsting
regional hot weather conditions, and the daily maximum high temperaturesfanany
regions exceeded extremes in local history.

China is subject to frequent disastrous weather, with droughts, floods, cold waves
and typhoons being major disastrous weather having considerable influence for
China. Northern China is mainly subject tordughts, while both floods and droughts
affect Southern China. In summer and fall, the southeast coastal region of China is
often stricken by tropical storms, between June and September in particular. In fall



and winter, the cold air from Mongolia and Sibea moves southward, resulting in
cold wave and causing such disaster as low temperature, gale, sand storm, and frost.
In the wake of global warming, such meteorological disasters as rainstorms, floods,
typhoons and severe convection stroke frequently in @16. Waterlogging occurred

in the cities of 26 provinces (autonomous regions, municipalities) and typhoons hit
China frequently and heavily; over 2,000 counties (or cities) were struck by hail or
tornadoes.

1.2 Natural Resources

1.2.1 Land Resources

CEET A6O 1 AT A OAOI OOAAO AOA AEAOAAOAOEUAA AU
lands, forest lands, grasslands, deserts and tidal flats are distributed extensively in

the country, but the per capita arable cropland is small. Land resources are unevenl
distributed. The Northeast China Plain, North China Plain, Middland Lower-reach

Yangtze Plain, Pearl River Delta and Sichuan Basin are the areas where croplands

mostly concentrate, while grasslands are mainly distributed in the northern and

western China, and forests mainly concentrate in the Northeast, Southwest and

South China.

Up to the end of 2016, China had 135 million (M) hectares (ha) of arable land (the
per capita arable land was 0.098 ha), 14.30 million ha of parkland, 253 million ha of
forest land, 219 million ha of rangeland and 39.10 million ha of construction land.

1.2.2 Water Resources

China is one of the countries with the most rivers and lakes in the world, there are

over 1,500 rivers having a drainage area exceeding 1,000 square kileters, and

over 2,800 natural lakes having an area exceeding 1 square kilometer. Water
resources are unevenly distributed in China in either temporal or spatial sense. In

temporal sense, the water resources are rich in summer and fall, fewer in winter and

spring, and significantly vary on an annual basis; in spatial sense, they are rich in the

eastern and southern regions, and fewer in the western and northern regions.

#EET A6O PAO AAPEOA xAOAO OAOGI OOAAO AOA 1111
Cchi AGO O OAT OO01T AE 1T £ xAOAO 3QWRINIIMGIGRA O xAO
3,127.39 billion m3 of surface water sources, and 885.48 billion fof groundwater

resources (between the two, there was an overlap of 766.23 billion ¥j1 the per

capita water resources were 2,354.9 r# the total water supply was 604.02 billion

m3, 18.6% of the total stock of water resources of the year. With respect to seawater
4



utilization, Guangdong, Zhejiang, Fujian, Liaoning, Shandong and Jiangsu rank high

in China; in 2016,88.71 billion m3 of seawater were directly utilized, and most of

them were used as the cooling water for thermal or nuclear power plants.

#EET A6O D1 OAT OEAI EUAOT PT xAO OAOT OOAAO OA
exploitable hydropower technology is concetrated in the Yangtze River Basin, the

Yarlung Tsangpo River Basin, and the Yellow River Basin; Sichuan, Yunnan, and Tibet

located in Southwestern China are the provinces having the richest hydropower

resources in China.

1.2.3  Forest and Grassland Resources

I AAT OAET ¢ O1T OEA yyOE &I OAOO gAGQIchO AHAE EA AAGG
forestry land was 208 million ha, with its forest coverage rate at 21.63% and its

plantation at 69.3338 million ha; its total growing stock volume was 16.433 billion

m3, with 15.137 billion m3 being forest growing stock volume and accounting for

92.11% of the total growing stock volume. In 2016, China's forest area was 214

million ha, forest coverage as 22.3% and forest stock volume as 16.372 billiors.m

In 2016, China has avund 400 million ha of natural grassland, national total
production of fresh grass from natural grasslands reached 1.039 billion tons, and
comprehensive vegetation coverage reached 54.6%; China implemented grazing
prohibitions on grasslands of 80 million ra, achieved balance between forage and
animal on 170 million ha, built fences for restoring grazing to grassland on 2.28
million ha, spread good grass seeds on 170,000 ha, and established artificial
grassland of 70,000 ha.

1.2.4  Marine Resources

Chinaah O1 AO xEOE | AOET A OAOI OOAAG8 )1 c¢mpoh #
7,050.7 billion Renminbi yuan (yuan), accounting for 9.5% of its GDP. This included
4,328.3 billion yuan of the valueadded of the marine industry and 2,722.4 billion
yuan of the valie added of marine-related industries. From the perspective of
regions, the gross marine production of the Bohai Rim, the Yangtze River Delta and
the Pearl River Delta were 2,432.3 billion yuan, 1,991.2 billion yuan and 1,589.5
billion yuan respectively, which accounted for 34.5%, 28.2% and 22.5% of national
gross marine production respectively. By the end of 2016, the total employed
population in the oceanrelated industry was 36.225 million.

China maintained a stable marine ecological environment. In thgpring and summer
I £ ¢mpeoh 11700 OAA AOAAO O1 AAO #EET ABO EOC
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Seawater Quality Standards (SQS). By the end of 2016, China has established some

250 marine protection areas (marine parks) of different levels, with a total are of

about 124,000 square kilometers. In 2016, 16 national marine parks are newly

APPOT OAA T &£ AAET ¢ AOOAATI EOEAA8 )1 ¢npoh #E
than the annual average elevation, and this was the highest elevation since1980,

which meant that marine resources and marine ecosystem faced increased risk.

1.2.5 Biodiversity

In 2016, China had many categories of terrestrial ecosystems, including 212
categories of forests, 36 categories of bamboo forests, 113 categories of shrubs, 77
categaies of meadows and 52 categories of deserts. The freshwater ecosystem was
complex; natural wetland had 5 categories, namely offshore and inshore wetland
(coastal wetland), riverside wetland, lake wetland, marsh wetland, and artificial
wetland. The offshoe area had 4 marine ecosystems, namely the catchments of the
Yellow Sea, the East China Sea, the South China Sea and the Kuroshio, where coastal
wetland, mangrove, coral reef, estuary, gulf, lagoon, island, upwelling, and seagrass
bed are distributed, andthere are also natural landscape and natural relics, such as
seabottom ancient forest, marine abrasion and marine deposition landforms. In
addition, China had farmland ecosystems, mamade forest ecosystems, artificial
wetland ecosystems, artificial grasnd ecosystems and urban ecosystems.

In terms of diversity of species, there were 34,792 higher plants in China in 2014,
including 2,572 bryophyte species, 2,273 pteridophyte species, 244 gymnosperm
species, and 29,703 angiosperm species. There are approately 7,516 vertebrates

in China, including 562 mammals, 1,269 birds, 403 reptiles, 346 Amphibians and
4,936 fishes. There were total 420 endangered, precious, and rare species of wild
animals included in the lists of wildlife under special state protedbn; several
hundred animal species such as giant panda, crested ibis, sautised monkey, South
China tiger, and Chinese alligator are unique to China. In terms of diversity of genetic
resources, there were 1,339 cultispecies in 528 categories, over 1,086€onomic tree
species, 7,000 ornamental plant species indigenous to China, and 576 domestic
animal species.

Up to the end of 2016, China had created 2,750 nature reserves of different levels

and in different categories, and their total area was 147.33 miin ha, with the

i AOGOOA OAOAOOAOGS 1 AT A AOAA AAET C prcs8uuw IE
#EET AGO 1 AT A A OA Adiel rathre resérves, Anl theirtogal a@Owad A

around 96.95 million ha.



Chapter 2  Social and Economic Development

A A~ N N~

SMAA OEA ¢pOO AAT OOOUh #EET A8O O1 AEAI

fundamental changes. With the economic development, China has become the

x Ol A0 OAAITTA 1 AOCAOO AAITTTiIU OETAA
trading nation since 2013. Ater 2012, it gradually transformed from the high-speed
growth stage to the highquality development stage, and has achieved notable
OAOOI 60 EI poil i1 OET ¢ Aibpiiui Al Oh Al
livelihoods, protecting environment and so on.

2.1 Social Development

2.1.1 Population

By the end of 2016, the Chinese mainland had a total population of 1.383 billion,

AT A

¢mp Tl

Ei ET A

AAAT OT OET ¢ A1 O pys8uvybk T A&£# OEA x1 01 A0 bl DOI

population density bear 41.54% of national populatiorwith only 10.30% of national
territorial area; the western part with a low population density bears 27.11% of
national population with 73.51% of national territorial area.

Since the 1970s, China has begun implementing the owhild policy, which
effectively controlled the momentum of population growth, and reduced the

DI bOI AGETT 1T AOOOAI CcOi xOE OAOA AOT I cu8uyop
OECTI EAXAEAAT O1 U 11 xAO OEAT OEA cCci1TAAl AOAOACH

and respond to the aging of hese population, China has begun implementing the
two-child fertility policy for couples where either the husband or the wife is from a
single-child family since 2013, and begun the universal twahild policy since 2015.

)T ¢mpoeh #EET AGIO ®OIDOOEA OBA DA 1 ALOOOAT AAA Ob C

shown in Figure 13).
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Figure 1-3 Changes in China's Total Population and Natural Growth Rate 1980 -2016
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conditions, the average life expectancy of Chinese people was expected to be 76.5

years old in 2016 (as shown in Table -IL), which is higher than the world average.

The proportion of aging population is growing gradually. In 2016, the people aged

over 65 took up 10.85% ofOEA #EET AOA DI bOI AOET 18 #EEIT A8 C
gradually and has reached 57.35% in 2016, which was 14.35% up than 2005 and
EECEAO OEAT OEA x1 OIl A0 AOAOACA 1T &£ vi8aomnbs

Table 1-1 Population Indicators of China and the World in 2016

Population indic ators China World
of DOI AOETT T AOOOA 5.86 11.24
"EOOE OAOA jpqQ 12.95 18.89
-1 O0AT EOU OAOGA jq 7.09 7.65
Average life expectancy (years) 76.5 71.9

Source: China Health Statistical Yearbook 2018, the China Statistical Yearb@&Y}2018, and the statistical
database from the World Bank.

2.1.2 Education and Medical Care

In 2016, China had 1.981 million postgraduate students, 26.958 million

undergraduate and junior college students, 15.991 million secondary vocational
education students, 23.666 million regular high school students, 43.294 million

junior middle school students, and 99.13 million regular primary school students. In

per 100,000 people, 2,530 ones were undergraduate students, 2,887 were high
school students, 3,150 wee junior middle school students, and 7,211 were primary

school students. In addition, there were 492,000 students in special education
schools and 44.139 million children at the preschool education stage and in

kindergartens. The rate of nineyear compukory education was 93.4% and the gross

enrollment rate of high school educatiod was 87.5%.

By the end of 2016, China has totally established 983,000 medical and health
organizations, with 7.41 million sickbeds. It also had 3.19 million medical
practitioners and assistant medical practitioners and 3.51 million registered nurses.
The total number of annual visits was 7.93 billion and that of discharged patients
was 230 million.

1 The gross enrollment rate refers to the proportion of internal students in an academic year or a grade to the total
population of the corresponding school age.
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2.1.3  Employment

In 2016, the total number of employed population in China wa&776.03 million, in

which 214.96 million ones engaged in the primary industry, 223.5 million in the
secondary industry, and 337.57 million in the tertiary industry, respectively taking
up 27.70%, 28.80%, and 43.50% of the gross employed population. Theban and

rural employed populations reached 414.28 million and 361.75 million respectively,
being in the ratio of 53.38:46.62Table 1-2).

Since 2005, China averagely has had about 17 million new births and about 7 million
net population growth in each yearThe number of yearly new labor force on urban area
was over 10 million in average, in which 8 to 9 million people were from rural area.

Table 1-2 Change in the Composition of Employees in China (2005 -2016) (%)
Employment structure 2005 2010 2016

Proportion of employees in

o 44.80 36.70 27.70
first industry

Proportion of employees in
) 23.80 28.70 28.80
secondary industry

Proportion of employees in
tertiary industry

31.40 34.60 43.50

Source: China Statistical YearboeR018.
2.1.4  Poverty Elimination

Since 1986, the Chinese government has taken a series of important measures to
strengthen poverty reduction, and organized and implemented the mediurserm
and longterm plans of SevenYear Priority Poverty Alleviation ProgramNational
Program for Rural Poverty Alleviation (20022010) and so on. In November 2015, the
Chinese government issued th®ecisions on Wining the Fight of Poverty Elimination
which highlighted the strategy of accurate poverty alleviation and promoted poverty
elimination among poverty population. From 2010 to 2016, according to the poverty
standard set by the Chinese government, the rural poverty population mired in
absolute poverty has reduced from 166 million to 43.35 million, down by 73.9%
subsequently. At present, the peerty population is mainly distributed in the areas
lacking in resources and with poor natural conditions. In such a case, it is still
difficult to eradicate poverty.

2.15 Environmental Protection

The average percent of attainment days on air qualitpf the 338 above prefecture
level (APL) cities was 78.8%, with an increase of 2.1 percentage points (pps)
compared with that of 2015 The average ratio of lowquality days was 21.2%.

Precipitation monitoring was carried out in 474 cities (districts and counties), of
9



which 19.8% were acid rainplagued cities, mainly in the category of sulfuric acid
rain. Acid rain pollution was mainly spread in the areas south of the Yangtze River
and east of the YunnarGuizhou plateau.

#EET AGO AT 1T OA1 7 AQod WwWAhOAvas 7. AGilldN tnk, Q0.48 T 1
million tons (Mt) of which were Chemical Oxygen Demand (COD) volume. The urban
sewage treatment plants could dispose 148.23 million Aof wastewater in each day,
with the sewage treatment rate up to 92.4%.

In 2016, the annual output of industrial solid wastes in China was 3.092 billion tons,

and the comprehensive utilization of industrial solid wastes was 1.841 billion tons,

with the rate of comprehensive utilization being 59.54%. The clearance amount of
household rduse was 204 Mt. The number of garbage innocuity disposal plants was
940, with the harmless treatment capacity to 621,400 tons per day, the sanitary
landfill capacity to 350,100 tons per day, the incineration capacity to 255,900 tons,
and the capacity of ther disposal modes to 15,400 tons. The rate of harmless
disposal of household refuse was 96.6%.

2.2  Economic Development

221 Economic Growth

The year of 2016 produced a GDP of 74.3586 trillion yuan, achieving a growth rate

of 6.7%, in which thevalue addedof the primary industry was 6.3673 trillion yuan,

that of the secondary industry was 29.6548 trillion yuan, and that of the tertiary

industry was 38.3365 trillion yuan. The per capita GDP is 53,935 yuan. The structure

of the three industries was opimized continuously from 11.6:47.0:41.3 in 2005 to

8.6:39.9: 51.6 in 2016(Table 1-3). The proportion of agriculture and industry were

decreased constantly, while that of the service industry was increased by 10.3 pps

from 2005 to 2016. In 2013, thevalue addedof Chinese tertiary industry surpassed

OEAO 1T &£/ OEA OAATTAAOU ETAOOOOU A& O OEA A&Er
ETTT OAGETT o6 AAAATA A TAx 111 ATOOI 1T &£ AATI
ET AOOOOEAT 11T AAAT IEI ADPRAA OR A Qyikdidh frdmothod x AT
OEA AAOGAT T PI AT O T £ #EET AGO AAT T-doirce ) T ¢mp
were 10.73 trillion yuan, and the online retail sales were 5.15 trillion yuan.
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Tablel-o #EET A0 ' $0 AT A )1 AP0 OEAI
Industry 2005 2010 2016
GDP (billion yuan) 18,731.89 41,303.03 74,358.55
First industry (billion yuan) 2,180.7 3,936.3 6,367.3
Secondary industry (billion
yuan) 8,808.4 19,163.0 29,654.8
Tertiary industry (billion yuan) 7,742.8 18,203.8 38,336.5
Industrial structure = %~ 11.6:47.0:41.3 9.5:46.4:44.1 8.6:39.9:51.6
The per capita GDP (yuan) 14,368 30,876 53,935

Source: China Statistical YearboeR018.

2.2.2  Industrial Development

1) Agriculture, Forestry, Animal Husbandry and Fishery

In 2016, the gross output of agriculture, forestry, animal husbandry and fishery
industries was 10.6479 trillion yuan, of which 52.3% was from agriculture, 4.4%
from forestry, 28.6% from animal husbandry and 10.2% from fishery. The total
planting area of cop was 166.939 million ha, in which 119.23 million ha were used
for growing of grains, accounting 71.4% of the total planting area. The planting area
of wheat was 24.694 million ha, that of rice was 30.746 million ha, that of corn was
44.178 million ha, that of cotton was 3.198 million ha, that of oil plants was 13.191
million ha, and that of sugar crop was 1.555 million ha. The year of 2016 yielded a
total of 660.435 Mt of grain, including 211.094 Mt of rice, 133.271 Mt of wheat, and
263.613 Mt of corn. The output of cotton was 5.34 Mt, that of oil plants was 34 Mt,
that of sugar crop was 111.76 Mt, and that of tea was313 Mt. The gross output of
meat was 86.283 Mt, that of aquatic products was 63.795 Mt, and that of timber was
77.759 million m3:

In 2016, China possessed a total of 972.456 GW agricultural machinery power, and
had 23.17 million agrimotors and 9.408 million agricultural drainage and irrigation
diesel engines. The consumption of chemical fertilizers was 59.841 Mt, including
23.105 Mt of nitrogenous fertilizer, accounting for 38.6% of the total consumption.

2) Industry and Construction

In 2016, China achieved the industrialvalue added of 24.7878 trillion yuan,
accounting for 33.3% of the GDP, with 8.3 pps lower than that of 2005. By
implementing a series of policies, China actively promoted adjustment of the
industry structure, and significant progress was made in the transformation ah
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upgrading of the industrial structure. Among the industrial enterprises above
designated size, theralue addedof strategic emerging industries increased by 10.5%.
Thevalue addedof high-tech manufacturing industry grew by 10.8%, taking up 12.4%
of that created by the industrial value added The value added of equipment
manufacturing industry grew by 9.5%, taking up 32.9% of that created by the
industrial value added Thevalue addedof the six high energyconsuming industries
grew by 5.2%, taking up 28L% of that created by the industrialvalue added

In 2016, the installed capacity of power generation of China was 1,650.51 GW,
including 1,060.94 GW installed capacity of thermal power, 332.07 GW installed
capacity of hydroelectricity, 33.64 GW installeccapacity of nuclear power, 147.47
GW installed capacity of grid combination wind power, and 76.31 GW installed
capacity of grid combination solar power generation.

In 2016, thevalue addedof overall construction industry in China was 4.9703 trillion
yuan.The general and professional contracting construction enterprises qualified in
China realized the profit of 698.6 billion yuan.

3) Development of the Tertiary Industry

The industries of wholesale and retail sales, finance, real estate and transportation
are the major sectors of the tertiary industry. In 2016, the proportion of
transportation, storage and post industries in the tertiary industry were obviously
lower than that in 2005; and the proportion of finance in the tertiary has increased
significantly (as shown in Table 14).

Table 1-4 Structure of the Tertiary Industry in China (2005 -2016) (%)

Sector 2005 2010 2016
Wholesale and retail 18.0 19.7 18.6
Transportation, storage and post 13.8 10.3 8.6
Accommodation and catering 5.4 4.2 3.5
Finance 9.6 141 15.9
Real estate 11.0 12.9 12.6
Other sectors 41.0 37.6 39.9

Source: China Statistical YearboeR018.

In 2016, total retail sales of consumer goods in China was 33.2316 trillion yuan. The
urban retail sales of consumer goods was 28.5814 trillion yuan, and the rural retail

sales of consumer goods was 4.6503 trillion yuan. The total retail sales was 29.6518
12



trillion yuan, the income of catering was 3.5799 ftrillion yuan, the online retail sales
was 4.1944 trillion yuan, accounting for 12.6% of the total retail sales of the country.
)T ¢mpoeh OEA ET AOAAOA 1T &£ #EET A6 O s®ihgAEAIT  /EE
deposits in Renminbi and foreign currencies in all financial institutions were 155.5
trillion yuan, in which the saving deposits in Renminbi were 150.6 trillion yuan. The
loan balances in Renminbi and foreign currencies in all financial institutionsvere
112.1 trillion yuan, in which the loan balances in Renminbi were 106.6 trillion yuan.
The balances of domestic household consumption loans in Renminbi in all financial
institutions were 25.0472 trillion yuan. The accumulated financing amount of listé
countries through domestic markets were 2.3342 trillion yuan. The amount of credit
bonds from issuing companies was 8.22 trillion yuan. The original insurance premium
income of insurance companies was 3.0959 trillion yuan.

China has constructed a compreimsive transportation network mainly integrating
highway, railway, air and waterway transportation. From 2005 to 2016, the increase
of mileages by transportation modes varied (as shown in Table-3). In particular,

# EE1 A GspeecErail @dnstruction maderemarkable achievements. In 2016, the
length of Chinese higkspeed railway was 23,000 km, which ranked first in the world.
YT ¢mpoh #EET A8O0 DAOOAT CAO AAPAAEOU xAO 1
passenger capacity of highway was 15.43 billion peoplgking up 81.2% of the total.
The total freight was 43.86 billion tons, in which the freight through highways
accounted for 76.2%; secondly the freights through waterways and railways
respectively accounted for 14.5% and 7.6%; and the freights through pitines and
air aviation accounted for below 2%. The goods transport turnover was 18.6629
trillion ton -kilometers. The cargo handling capacity of ports above designated size
was 11.889 billion tons, and the container throughput of such ports was 217.98
million standard containers.
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Table 1-5 Lengths of Transportation Lines in China (2005 -2016) (10,000 km)

Program 2005 2010 2016
Railway 7.5 9.1 124
Including: High speed railway - 0.5 2.3
Highway 3345 400.8 469.6
Including: Express 4.1 7.4 131
Inland waterway 12.3 12.4 12.7
Regular flight route 199.9 276.5 634.8
Oil (gas) pipeline 4.4 7.9 11.3

Source: China Statistical Yearbool2006, China Statistical Yearboo2011, China Statistical Yearbooi018.

2.2.3  Income and Consumption Levels

In 2016, the per capita disposable income of residents was 23,821 yuan, while that

of urban residents was 33,616 yuan, and that of rural residents was 12,363 yuan.

The per capita consumption expenditure of residents nationwide was 17,111 yuan,

and that of urban and rural residents were 23,079 yuan and 10,130 yuan respectively.

In the household consumption expenditure, food took a high proportion, for which

the Engel coefficient was 0.301, and in urban and rural areas was respectively 0.293

and 0.322. WiththeE | DOT OAT AT O T &£# PAT PI A0 1 EOET ¢ 00,
of durable consumer goods went up dramatically in contrast to 2005 and 2010 (as

shown in Table 16), especially the home computers, mobile phones and household

cars.

Due to the imbalance ofChinese economic and social development, income
distribution is uneven in the country. The income of the eastern coastal area is
apparently higher than those of the central and western regions. In 2016, the per
capita disposable income of the eastern coadtarea was 30,654.7 yuan, that of the
northeast area was 22,351.5 yuan, that of the central area was 20,006.2 yuan, and
that of the west area was 18,406.8 yuan.
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Table 1-6 Number of Durable Consumer Goods Owned per 100 Urban Households in
China (2005-2016)

Program 2005 2010 2016
Refrigerator 90.7 96.6 96.4
Color TV (set) 134.8 137.4 122.3
Air conditioner (set) 80.7 1121 123.7
Home computer (set) 41.5 71.2 80.0
Mobile phone (set) 137 188.9 231.4
Private car (set) 3.4 13.1 355

Source: ChingStatistical Yearbook-2006, China Statistical Yearbool011, China Statistical Yearbooi2018.

2.2.4  Foreign Trade

YT c¢cmpoeh #EET A8O A@bi OO0 AT A Ei PT 00O 1T £ Cii
the amount of exports was 13.8419 trillion yuan and tht of imports was 10.4967
OOEITEIT UOAT h DPOT AOCAET ¢ OEA OOAAA 00O0DPI OC
AT A A@gbl 000 xEOE O"AI O AT A 21 AAd AT O1 OOEAC
#EET AGO OAOOEAA Agbl 000 AT A Einwhidd@d OI OAI
amount of service imports was 1.8193 trillion yuan, and that of service exports was

3.5291 trillion yuan, resulting in the trade deficit of 1.7097 trillion yuan. EU, the USA,

ASEAN and Hong Kong were the main export destination countries anegjions of

China, and EU, ASEAN, Korea and Japan were the main import countries and regions

of China (as shown in Table 7).

In 2016, 27,900 enterprises were newly established based on foreign direct
investments (excluding banking, securities and insuraee) in China. The actual use

of foreign direct investments was 813.2 billion yuan, including the direct

ET OAOOI AT OO0 ET #EET A £EOIT I O"AI O AT A 21 AAd A
and the amount of direct investments in China of 45.4 billion yuarnThe amount of

outward foreign direct investment was 1.3029 trillion yuan (equivalent to US
Apwe8pu AEITEITqh ET xEEAE OEA AiT1 010 1 &
Al 01 OOEAO xAO 53 Apuv8ot AEITEIT8 4EA AAAI
contracted projects throughout the year was 1.0589 trillion yuan (equivalent to US
Apvw8t AEITEITqqh ET xEEAE OEA AAAT I Pl EOEAA
was US $76 billion, accounting for 47.7% of the accomplished turnover of foreign

contracted projects. A total of 490 thousand contract workers of various types were

dispatched for foreign labor cooperation.
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Table 1-7 Major Importers & Exporters for China and their Proportions in 2016

Proportion in Proportion in
) Export value Export value )
Countries and - the total export . the total import
. (100 million ] (200 million .
regions value of China value of China
yuan) yuan)
(%) (%)
European Union 22,369 16.2 13,747 13.1
USA 25,415 18.4 8,887 8.5
ASEAN 16,894 12.2 12,978 12.4
Hong Kong, China 19,009 13.7 1,107 1.1
Japan 8,529 6.2 9,626 9.2
Republic of Korea 6,185 4.5 10,496 10.0
Chinese Taiwan 2,665 1.9 9,203 8.8
India 3,850 2.8 777 0.7
Russia 2,466 1.8 2,128 2.0
$AOA OI OOAAg 3OAOEOOEAAT #1111 01 ENOA 1T £ GeAomiedntt D1 AGO 2ADO.

Social Development.

Chapter 3  National Development Strategies and Targets

The 13th five-year plan (FYP period is the decisive stage for China to build a
moderately prosperous society in all respects. The Chinese government will,
according o the planning and deployment of national development strategies and
targets and based on the profound changes in the world economic situation and the
domestic development characteristics, actively adapt to, seize and lead the new
normal of economic develpment and advance the innovatiororiented, coordinated,
green, opening and sharing development ideas on all sides to ensure the building a
moderately prosperous society in all respects.

3.1  National Development Strategy

After rapid development in nearlyfour decades of reform and opening up, national
food and clothing problems have been basically solved, people's living standards
have improved significantly and social development has progressed. On that basis,
the Chinese government has further put forwad the "three-step” strategic targets
by the middle of the century and has made the following strategic arrangement for
national development:

? 2 The time period from now to 2020 is the decisive stage to build a moderately
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prosperous society in all respectsAccording to the requirements on building a
moderately prosperous society in all respects, focus on the main contradiction
changes in Chinese society, plan as a whole and advance economic construction,
political construction, cultural construction, social construction and ecological
civilization construction, and stick to the implementation of the strategy of
rejuvenating the country through science and education, the strategy of
reinvigorating China through human resource development, the innovatiowriven
development strategy, the rural vitalization strategy, the regional coordinated
development strategy, the sustainable development strategy and the military
civilian integration strategy.

? 2 From 2020 to 2035, on the basis of the moderately prosperous sotyein all
aspects, we will work hard for another 15 years and spare no efforts to basically
realize modernization. National economic strength and science and technology
strength improve significantly, and China rises among innovative countries; the
people's equal participation rights and equal development rights are fully
guaranteed, the building of a country, a government and a society under the rule of
law is basically completed, systems in all aspects are further improved, and the
modernization of the naional governance system and governance capability is
basically realized; the degree of social civilization reaches a new height, and national
cultural soft power improves significantly; the people are betteroff, the proportion

of the middle-income group increases significantly, the development gap between
urban and rural areas and the living standard gap between urban and rural residents
reduce significantly, the equalization of basic public services is basically realized, and
a solid step is made in acleving common prosperity of all people; modern social
governance is basically formed, and the society is full of vitality, harmonious and
orderly; the ecological environment takes a fundamental turn for the better, and the
goal of building a beautiful Chinas basically realized

2 2 From 2035 to the midterm of the century, on the basis of basic modernization,
we will work hard for another 15 years to build China into a prosperous, democratic,
civilized, harmonious and beautiful modern socialist country. Chifa material,
political, cultural and ideological, social and ecological civilization improves in all
aspects, the modernization of the national governance system and governance
capability is realized, common prosperity of all people is basically realizednd the
people enjoy a happier and healthier life.
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3.2  Future Economic and Social Development Goals

According to the new target requirements of building a moderately prosperous
society in all respects, the main economic and social development targets@hina
during the 13th FYPperiod are as follows (Table 18):

? 2 Medium-high rate of economic growth. Based on improved balance,
inclusiveness and sustainability of economic development, China will double its GDP
and per capita income of urban and ruratesidents by 2020 relative to 2010. While
the key economic indicators will be balanced and coordinated, and the development
quality and efficiency will be significantly increased. Industries achieve a medium
to high-end level, agricultural modernization nakes significant progress, the
integrated development level of industrialization and informatization improves
further, the development of advanced manufacturing industry and strategic
emerging industries accelerates, new industries and new business formsogv
constantly and the proportion of the service industry increases further.

? ? Remarkable success of innovationiriven development. The innovationdriven
development strategy is implemented in depth, entrepreneurship and innovation
develop vigorously, andtotal factor productivity improves significantly. Science and
technology are deeply integrated with economy, the allocation of innovation
elements is more efficient, major breakthroughs are made in core technologies in
major areas and key links, independeninnovation capability is strengthened
comprehensively, and China becomes an innovative country and a strong country by
talents.

? 7 Significant enhancement of development coordination. China continues to
improve the contribution of consumption to the econanic growth for the sake of a
significant increase in investment and business efficiencies. The quality of
urbanization improves significantly, and the urbanization level of registered
population increases. A new regional coordinated development pattern isasically

in place to optimize the spatial distribution of development. The depth and breadth
of opening up increase, global resource allocation capability is further enhanced, the
import & export structure is further optimized, and international payments are
basically balanced.

22" AT AOAT 1 U EI b Oldnd. Mbrd ddeyliafedpdblic sekvicé systems
in the fields of employment, education, culture, social security, health care and
housing have been established, ensuring a higher rate of full employmeand the
stable improvement of equal access to basic public services. Important progress is
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made in education modernization and the education years of workingge
population increase significantly. Employment is relatively sufficient, income gap is
narrowed and the proportion of middle-income population increases. The rural
poverty population under the current Chinese standard overcomes poverty, all
poverty-stricken counties get rid of their poverty title, and regional overall poverty
IS solved.

? 2 Notable improvement of the quality of people and the degree of social
civilization. The Chinese dream and core socialist values enjoy greater popularity,
patriotism, collectivism and socialist ideology are widely spread, the social morals of
making progress, strivng for better, being honest and helping each other become
more popular, national ideological and ethical standards, scientific and cultural
qualities and healthy quality increase significantly, and the awareness of rule of law
of the whole society is enhaned. The public cultural service system is basically
completed, and the cultural industry becomes the pillar industry of national

economy.

? 2 Improve ecoenvironmental quality. People tend to adopt environmental
friendly production mode and green lifestyle,thus furthering ensuring the low
carbon development. Energy resource development and utilization efficiency
increases significantly, energy and water resource consumption, construction land
and total carbon emission are effectively controlled, and the tat emission of major
pollutants decreases significantly. The layout of main functional areas and ecological
safety barriers are basically formed.

? 2 Systems in all aspects are improved. The modernization of the country's
governance systems and capabilitiehave achieved great progress, and the basic
institutional system has been formed. People's democracy is further improved, a
government ruled by law is basically established, and public credibility of the
judiciary improves significantly. Human rights are pactically assured, and
proprietary rights are effectively protected. An open economic system is basically
formed. The modern military system with Chinese characteristics is further
improved. The institutionalization level of Party building improves signifcantly.
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Table 1-8 Main Socio-economic Indicators in the 13th FY P Period !

Annual
) average ,
Indicators 2015 | 2020 Attribute
growth
rate
Economic development
(1)GDRP (trillion yuan) 67.7 | >92.7 >6.5% | Anticipatory
(2)Overall labor productivity (10,000 yuanper .
8.7 >12 >6.6% | Anticipatory
employed person)
Permanent household
I o 56.1 60 [3.9]
(3)Urbanization urbanization rate (%) o
. Anticipatory
Level Registered household
o 39.9 45 [5.1]
urbanization rate (%)
(4)Proportion of Service Industrial Added Value (%) 50.5 56 [5.5] | Anticipatory
Innovation -driven
(5)Research and  experiment  development .
. 2.1 2.5 [0.4] | Anticipatory
expenditure strength (%)
(6)Patents per 10,000 people (patents) 6.3 12 [5.7] | Anticipatory
(7)Contribution of scientific and technologicabdvances .
. 55.3 60 [4.7] | Anticipatory
to economic growth (%)
Households with fixed
. 40 70 [30]
broadband % o
(8)Internet access - Anticipatory
Mobile broadband users
n o~ 57 85 [28]
%
People's wellbeing
(9)Per capita net income of rural residents %"~ - - >6.5 | Anticipatory
(10)Average length of education received by the .
. ) 10.23| 10.8 [0.57] | Obligatory
working -age population (years)
(11)New urban employment (10,000 people) - - [>5000] | Anticipatory
12)Rural population lifted out of poverty (10,000 .
(12) pop P v ( - - [5575] | Obligatory
people)
(13)Basic oldage insurance coverade %"~ 82 90 [8] | Anticipatory
(14)Rebuilt housing in rundown urban areas i
, - - [2000] | Obligatory
(10,000 units)
(15)Average life expectancy (years) - - [1] | Anticipatory
Resource environment
(16)Arable land(100 million mu) 18.65 | 18.65 [0] | Obligatory
(17)Increase in land newly designated for i
. - - - | [<3256] | Obligatory
construction (100 million mu)
(18)Water use reduction per 10,000 yuan of GDJ i
. - - [23] | Obligatory
%
1 The table is an extract frothe 13thFive S NJ t £ 'y F2NJ 902y 2YA O FyR {20Al ¢
ofChina t hose i ndiarad etdhavs e hndt provided with the values

growth rates or the Bear cumulative totals are usad show the targets.
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Annual
. average ,
Indicators 2015 | 2020 Attribute
growth
rate
19)Reduction rate of energy consumptiorper unit
(19) . 9y pHom - - [15] | Obligatory
of GDP %
20)Proportion of non-fossil energy in primar
(20)Prop . 9 P Y 12 15 [3] | Obligatory
energy consumption %
(21)Carbon emission per unit of GDP is reduced%"” - - [18] | Obligatory
Forest coverage %~ 21.66 | 23.04 [1.38]
(22)Forest - .
Forest growing stock (100 Obligatory
growth o 151 165 [14]
million m3)
Percent of attainment dayof the .
. 76.7 | >80 - | Obligatory
APLcities (%)
(23)Air quality Reduction in PM 25
concentration for non- - - [18] | Obligatory
attainment APL cities (%)
Water reaching Grade Il or
(24)Surface 66 >70 - i
_ better (%) Obligatory
water quality —
Worse than Grade V % 9.7 <5 -
(25)Aggregate Chemical oxygen demand [10]
major pollutant | Ammonia nitrogen [10] )
o Obligatory
emissions SQ [15]
reduction” %~ Nitric oxide [15]

Note: 1. GDP and overall labor productivity growths were calculated based on comparable prices, and the
absolute values based on the constant prices in 2015;

2. The numbers in [ ] are cumulative numbers of 5 years;

3. PM2.5 falling short 6 standard means the annual average value is over 35 micrograms per cubic
meter.

3.3 NDCs Targets and Actions

In accordance with relevant decisions of the Conference of the Parties the
Convention in June 2015, the Chinese government officially subrtetli NDC target
documents, presenting China's enhanced actions and measures on climate change as
its nationally determined contributions that are made to achieve the objective set
out in Article 2 of the Conventionand represent its utmost efforts in addresing
climate change.

3.3.1 NDCs Targets

According to its own national circumstances, characteristics of development phases,
the strategic goal of sustainable development and the basic spirit and relevant

principles of the ConventionChina has set NDCs targets for 2030: to achieve the
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peaking of carbon dioxide emissions around 2030 and making best efforts to peak
early; to lower carbon dioxide emissions per unit of GDP by 60% to 65% from the
2005 level; to increase the share of noffossil fuels in primary energy consumption

to around 20%; and to increase the forest stock volume by around 4.5 billion3on
the 2005 level. China will continue to proactively adapt to climate change by
enhancing mechanisms and capabilities to effectivelyedlend against climate change
risks in key areas such as agriculture, forestry and water sources, as well as in cities,
coastal and ecologically vulnerable areas and to progressively strengthen early
warning and emergency response systems and disaster praw#on and reduction

mechanisms.
3.3.2 Policies and Measures to Implement Climate Change Mitigation
Actions

Y% Implement national strategy that actively addresses climate change. Strengthen
the building of legal system addressing climate change, include thargets and
actions on climate change in the planning on national economy and social
development, and develop longerm low carbon development strategy and
roadmap.

Y% Improve regional strategy on climate change. Implement regiespecific policies
on climate change, and determine differentiated climate change mitigation and
adaptation targets, tasks and realization paths for different main functional areas.

% Build low carbon energy system. Control total coal consumption, improve the ratio
of centralized, effcient coal power generation, expand natural gas utilization scale,
actively promote hydroelectricity development while ensuring protection of
ecological environment and resettlement of affected residents, develop nuclear
power safely and efficiently, vigoously develop wind power, accelerate the
development of solar power generation, and actively develop geothermal energy,
bioenergy and ocean energy. Strengthen the recycling of vent natural gas and oilfield
associated gas. Vigorously develop distributed emgy resources and strengthen the
construction of intelligent grid.

Y2 Form energy-saving, low carbon industry systems. Stick to the path of new
industrialization, vigorously develop circular economy and optimize industrial
structure. Control emissions in bulding and transportation sectors. Stick to the path
of new urbanization, optimize urban system and urban space layout, and include the
idea of low carbon development in the urban planning, building and management

process.
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Y Increasing Carbon Sinks. Vigoraly carry out afforestation, promote national
voluntary tree-planting in depth, continue to implement natural forest protection,
grain for green and comprehensive treatment of stony desertification, focus on
strengthening forest tending operation, and incease forest carbonrsink.

3.3.3 Enhance Overall Climate Change Resilience

Y% Improve the safe operation capability of infrastructure such as water conservancy,
transport and energy against climate change. Properly develop and optimize the
allocation of water resources, implementing the strictest water management

regulation, building a watersaving society in all aspects, and intensifying the

development and utilization of unconventional water resources, including recycled

water, desalinated seawater and rairmand flood water.

% Improve the construction of water conservation facilities for farmland, vigorously
develop water-saving agricultural irrigation and cultivate heatresistant and
drought-resistant crops. Enhance resistance to marine disasters capacity liing

and management of coastal zones, and improve the resilience of coastal areas against
climatic disasters. Track, monitor and assess the impact of climate change on
biodiversity. Strengthen Infrastructure Construction in Forestry Industry

Y% Properly lay out functional zones in cities, make overall arrangements in
developing infrastructure and effectively safeguard city lifeline system. Develop
contingency plans for public health under the impacts of climate change amdprove

the capacity of public medial services to adapt to climate change. Strengthen
comprehensive assessment and risk management of climate change and improve the
national monitoring, early warning and communication system on climate change. Take
full account of climate change in the plamng, design and construction of distribution of
productive forces, infrastructure and major projects. Improve the emergency response
mechanism for extreme weather and climatic events. Strengthen the building of disaster
reduction and relief management syiems.

3.34 Further Strengthen the Building of Systems and Mechanisms to
address Climate Change

Y% Propose lowcarbon lifestyle. Enhance education for all citizens on low carbon
lifestyle and consumption, advocate green, low carbon, healthy and civilizatektyle
and consumption patterns, and promote low carbon consumption throughout
society. Encourage public institutions to take the lead and set an example.

Y2Innovate low carbon development patterns. Advance lovearbon city pilots in
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provinces and cities,conduct pilot low carbon cities (towns), as well as low carbon
industry parks, low carbon communities, low carbon business and low carbon
transport pilots, and explore diversified patterns of low carbon development.

Y% Enhance science and technology suppotinprove the fundamental research into
climate change and conduct research on climate change. Increase financial and
policy support. Further increase budgetary support, actively innovate the utilization

of finance, and explore new investment and financiahechanisms for low carbon
development, such as publigrivate partnerships.

Y% Promote carbon emission trading market. Give full play to the decisive role of
market in resource allocation, and on the basis of carbon emission trading pilots,
steadily promote the building of a nationwide carbon emission trading system and
gradually establish a carbon emission trading mechanism. Develop mechanisms for
carbon emission reporting, verification and certification, and improve the rules for
carbon emission trading toensure openness, fairness and justice of the carbon
emission trading market.

Y2lmprove GHG statistical accounting system. Further strengthen the work on
statistics of climate change, and improve the statistical indicator system on climate
change.

Y2lmprove social participation mechanisms. Enhance the responsibility of
enterprises for low carbon development, and encourage enterprises to explore low
carbon development patterns that are resourcesaving and environmentfriendly.
Strengthen the role of public supevision and participation in low carbon
development.

% Actively promote international cooperation. As a responsible developing country,
China will stand for the common interests of all humanity and actively engage in
international cooperation to build an equitable global climate governance regime

that is cooperative and beneficial to all.

Chapter 4  National Institutional Arrangements

The Chinese government attaches great importance to the institutional
arrangements for addressing climate change. After pastent efforts, China has built
institutional frameworks for addressing climate change on national, local and
relevant departmental levels, and is constantly improving them based on needs from
daily work. For National Communications and Biennial Update Repts, China has

set up a relatively stable technical support institution and organized core teams of
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experts, providing organizational support for the preparation and submission of
National Communications and Biennial Update Reports.

4.1 Nationallnstitutions

To practically strengthen the leadership for addressing climate change and energy
conservation and emission reduction, in June 2007, the Chinese government decided
to set up the National Leading Group on Climate Change, Energy Conservation and
Emissions Reduction (hereinafter referred to as the Leading Group), as a cress
department coordination organization of China for climate change, energy
conservation and emissions reduction. The main tasks of the Leading Group are: to
develop national maja strategies, policies and countermeasures on climate change,
make overall arrangements on the work of climate change, study and review
international cooperation and negotiation counterproposals and coordinate in
solving major problems found in the work on climate change; organize the
implementation of the policies of the State Council on energy conservation and
emission reduction, make overall arrangements of energy conservation and
emission reduction work, study and review major policy suggestions, and oalinate

in solving major problems in the work. The concrete work of the Leading Group is
done by national authority department. According to the requirements of
organizational structuring and personnel changes as well as work needs, the State
Council hasadjusted the units or personnel of the Leadership Grodp(Figure 1-4).

1 Data SourceNotice of the General Office of the State Council on Personnel Adjustments of the Leadership Group
(State Council [2013] No. 72).
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Figure 1-4 National Leading Group on Climate Change
4.2  Local and Departmental (industry) Institutions

In recent years the Chinese government has further strengthened the building of
institutional frameworks to conduct the work on climate change. In 2008 the
National Development and Reform CommissionNDRQ set up the Department of
Climate Change. In 2012 National Center for Climate Change Strategy and
International Cooperation (NCSC) was established.

All units of the Leadership Group, as governmental authorities in respective
industries, have appointed leaders and major responsible units for addressing
climate change, meanwhile strengthened the guidance to respective industry
associations.

Underthe guidance ofthe Central Government of China, the provincial, autonomous
region and municipal governments have in succession established Provincial
Leading Group on Climate Change, which are chaired by their top leaders and
participated in by relevant departments and serve as the crosdepartments,

26



comprehensive deliberation and coordination bodies in climate change.

After 2008, with the establishment of the Depament of Climate Change under the
NDRC, many provinces, municipalities and autonomous regions have started to set
up departments of addressing climate change in their local development and reform
commissions as the administrative body of the provincialevel competent
department on climate change; meanwhile, local scientific research institutes on
climate change have been strengthened, so have their science and technology
support capacity to the local government's decisioirmaking on climate change.

4.3  National Communications and Biennial Update Reports

Preparing and submitting National Communications and Biennial Update Reports,
including National Greenhouse Gas Inventories, is a continuous, deepening task
requirement. Therefore, since the Initial Natioml Communication on Climate
Change, the Chinese government has preliminarily established a national system for
the preparation and reporting of National Communications on Climate Change and
formed a relatively stable team for the preparation of National Genhouse Gas
Inventories, National Communications on Climate Change and Biennial Update
Reports (Table 19). According to the responsibilities of the departments engaging
in the work on climate change, the national competent department is responsible for
the preparation of National Greenhouse Gas Inventories, while the National Bureau
of Statistics organizes relevant departments to provide basic statistical data,
coordinates relevant industry associations and typical enterprises to provide
relevant data andestablishes national greenhouse gas inventory database to support
the preparation of the National GHG Inventory database and data management.
Upon completion, National Communications on Climate Change and Biennial Update
Reports are approved by National Athority Responding to Climate Change and
officially submitted to the secretariat of the Convention.
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Table 1-9 Main Organizations Involved in Preparation of the National Communication
(NGCs), Biennial Update Report s (BURs) and National GHG Inventor ies

Tasks

Organizations

In charge of the national communications,
biennial update reports and national GHG
inventories

National authority addressing climate change

GHG inventory for energy

NCSC, Energy Research Institute of National
Development and RefornrCommission (ERI),
Fudan University, China Special Equipment
Inspection and Research Institute (CSEI)

GHG inventory for industrial processes

Tsinghua University, Foreign Economic
Cooperation Office of the Ministry of Ecology
and Environment (MEE)

GHGinventory for agriculture (livestock)

Institute of Environment and Sustainable
Development in Agriculture, Chinese Academy
of Agricultural Sciences

GHG inventory for agriculture (croplands)

Institute of Atmospheric Physics, Chinese
Academy of Sciences

GHG inventory for LULUCF

Institute of Forest Ecology, Environment and
Protection of the Chinese Academy of Forestry
Research, Planning and Design institute of the
National Forestry and Grassland
Administration; Research Institute of Forestry
New Technologyof the Chinese Academy of
Forestry; Institute of Environment and
Sustainable Development in Agriculture,
Chinese Academy of Agricultural Sciences;
Institute of Atmospheric Physics of Chinese
Academy of Sciences

GHG inventory forwaste

Chinese Research Acemy of Environmental
Sciences

National greenhouse gas inventory database

NCSC
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Table 1-10 Basic Information of China in 2010

Indicators 2010
Population (ten thousand persons) 134,091
Land area (10,000 square km) 960
Per capita GDP (yuan, of currentear) 413,030.3
Per capita GDP (yuan, of current year) 30,876
Percentage share of industry in GDP (%) 40.0
Percentage share of agriculture in GDP (%) 9.5
Area (10,000 ha} 12,172
Forest area (10,000 ha) 30,590
Total energy consumption (Mtce) 360,648
Final cattle amount (ten thousand) 2 9,120
Final horse amount (ten thousand) 530
Final pig amount (ten thousand) 46,765
Final sheep amount (ten thousand) 28,730
Poverty population (ten thousand personsj 16,567
Life expectancy(years) 72.38 (Male); 77.37(Female

1 Source: 2nd National Land Survey and Annual National Land Use Change Survey cbpdhetétinistry of
Natural Resources (formerly Ministry of Land and Resources)

2 Livestock data are from the 3rd agriculture economic census results, and other data ai€HioaStatistics
Yearbook2018unless specified

3 2010 poverty standards for ral populations provides: 2300 yuan per capita per year (at 2010 constant price).
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Part Il National Greenhouse Gas Inventory

The eighth Conference of the Parties (COP) of the Convention passed Decision 17/CP.8, the
guidelines for the preparation of NationalCommunications on Climate Change from nen
'TTA@ ) O0AOOEAO8 ! AAT OAET ¢ O OAlI AGAT O OANOEC
specific-national circumstances, the China National GHG Inventory of 2010 contained in
China's Third National Communicatin on Climate Change covers six gases, namely carbon
dioxide (CQ), methane (CH), Nitrous oxide (NeO), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs) and sulfur hexafluoride (SF6) from energy, industrial processes
and product use (IPPU), agricultureland-use, landuse change and forestry (LULUCF) and
waste sector. The preparation of the GHG Inventories mainly followddevised 1996 IPCC
Guidelines on National Greenhouse Gas Inventdtieseinafter referred to asRevised 1996
IPCC GuidelingsIPCC Gab Practice Guidance and Uncertainty Management in National
Greenhouse Gas Inventori¢sereinafter referred to as IPCC GPG 20p@&nd IPCC Good
Practice Guidance for Lantse, LandJse Change and Forestfiyereinafter referred to IPCC
Good Practice for Fostry), and referred to 2006 IPCC Guidelines for National GHG

Inventories(hereinafter referred to as2006 IPCC Guidelingas reference.

Chapter 1  National Greenhouse Gas Inventory of 2010

1.1  Overview of Greenhouse Gas Inventory

In 2010, total GHG enssions in China (with LULUCF) were about 9,551 Mt €€y (Table 2

1), of which CQ, CH, NeO and fluorinated gases accounted for 80.4%, 12.2%, 5.7% and 1.7%
respectively (Table 22). The total GHG removals in LULUCF sector were about 993 M CO

AN8 #EET A8O O1 OAl ' (' AIEOOEITO | xEOEdgOO , 5,
of which CQ, CH, NeO and fluorinated gases accounted for 82.6%, 10.7%, 5.2% and 1.5%
respectively. Global warming potential (GWP) values (Table2) are from IPCC SARr 100-

year time horizon.
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Table 2-1 GHG Emissions and Removals of China in 2010 (Mt CQ eq)

CQ | CHs | N2O | HFCs | PFCs| Sk Total
Total (with LULUCF) 7,678 | 1,163 547 132 10 21 9,551
1. Energy 7,624 564 96 8,283
2. Industrial processes 1,075 0 62 132 10 21 1,301
3. Agriculture 471 358 828
4. LULUCF -1,030 37 0 -993
5. Waste 8 92 31 132
Total (without LULUCF) 8,707 | 1,127 547 132 10 21| 10,544

Note: 1. Shaded cells do not require entries;
2. 0 indicates that the value is less than 0.5;
3.Due to rounding, the aggregation of various items may have slight difference with the total.

Table2-¢ #EET AB3O0 ' (' % EOOEITO AU ' AO
With LULUCF Without LULUCF
GHGs Emissions Proportion Emissions Proportion
(MtCCz eq) (%) (Mt COz2 €q) (%)
CcQa 7678 80.4 8,707 82.6
CH: 1,163 12.2 1,127 10.7
N20 547 5.7 547 5.2
Fluorinated gas 163 1.7 163 15
Total 9,551 100.0 10,544 100.0

Note: Due to rounding, the aggregation of various items may have slight difference with the total.

Table 2-3 GWP Used in the Inventory (100 -year time horizon)

GHGs GWP GHGs GWP
CO 1 HFG152a 140
Ch 21 HFG227ea 2,900
NzO 310 HFG236fa 6,300
HFG23 (CHR) 11,700 HFG245fa 1,030
HFG32 650 PFG14 (Ch) 6,500
HFG125 2,800 PFG116 (CoFo) 9,200
HFG134a 1,300 Sk 23,900
HFG143a 3,800

Note: GWP value for 10§/ear of HFG245fa is from the IPCC AR4.

In regard of different sectors involved in the Inventory, in 2010, GHG emissions from energy,
industrial processes, agriculture and waste were,283 Mt, 1,301 Mt, 828 Mt and 132 Mt
CQ eq respectively. The above mentioned four sectors accounted for 78.6%, 12.3%, 7.9%
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and 1.2% of the total emissions (without LULUCF) respectively, as shown in Figurd 2

1.2%

= Energy = Industrial process = Agriculture = Waste

Figure 2-1 GHG Hnissions by Sectors in China in 2010 (without LULUCF)
1 0T h ET ¢mpmh #EETAG0 ' (' AIEOOEITO EOII
and marine) were about 48.387 Mt C&eq (Table 24).

Table 2-4 CQ, CH, and NoO Emissions and Removals in 2010 (kt)

GHG Source/Sink categories CG CH N20
Total (with LULUCF) 7,677,656 55,394 1,764
1. Energy 7,623,859 26,834 308
% Fuel combustion 7,623,859 3,000 308
§ Energyindustry 3,425,185 42 165
Cons?ﬂl:/(l:;r;m;facturmg industries and 2014516 284 53
§ Transport 653,135 73 20
§ Other sectors 567,776 803 7
§ Others 63,247 1,797 63
%4 Fugitive emission 23,834
§ Solid fuels 22,870
§ Oil and gas system 964
2. Industrial processes 1,075,072 5 200
% Mineral products 755,370
% Chemical industry 118,413 NE 200
%> Metal production 201,288 5 NA
% Production of halocarbons and S&
%4 Consumption of halocarbons and SF
3. Agriculture 22,414 1,154
% Enteric fermentation 10,329
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GHG Source/Sink categories CGo CH: N20
Y2 Manure management 3,048 236
Y% Rice cultivation 8,729
% Agricultural soils NA 911
:foz;cegfg?aii |2';I1Zjning of savannahs on NO NO
%4 Field burning of agricultural residues 307 7
4. LULUCF -1,029,720 1,740 IE, NE
Y Forest land -779,230
% Cropland -66,040 IE IE
% Grassland -45,130 IE IE
¥ Wetlands -45,080 1,740 NE
¥ Settlements 1,620
¥ Other land 0
%% Harvestedwood products -95,860
5. Waste 8,446 4,401 101
% Solid waste 8,446 2,207 5
Y2 Wastewater treatment 2,194 96
Memo items
Y% International aviation 21,488 1
Y% International marine 26,436 1
% CQ emissions from biomass 898,255

Note: 1. Shaded cells do not require entries;

2. 0 indicates that the value is less than 0.5;

3. NE (not estimated) stands for existing emissions and removals which have not beestimated; IE (included

elsewhere) stands for sources which have been calculated and reported under other stétegories; NO (not

occurred) stands for emission sources which do not exist in the territory;

4. Due to rounding, the aggregation of variougems may have slight difference with the total;

5. Memo items are not counted in the total emissions.

1.2 Carbon Dioxide

Energy and industrial processes are two main sources of €émissions in China. In 2010,
# EET A®issins (without LULUCF) were8,707 Mt, of which 7,624 Mt were from
energy, accounting for 87.6%; 1,075 Mt were from industrial processes, accounting for
12.3%; 8.446 Mt were from waste of fossil origin incineration, accounting for 0.1%. GO
net removal from LULUCF were 1,030 Mt. In@10, net emission of C®(with LULUCF)

in China were 7,678 Mt.
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1.3 Methane

Energy and agriculture were main sources of GHemissions in China. ClHemissions in
China in 2010 were 55.394 Mt, i.e. 1163 Mt G@q, of which 26.834 Mt were from energy,
accounting for 48.4%; 22.414 Mt were from agriculture, accounting for 40.5%; 4.401 Mt
were from waste, accounting for 7.9%; 1.74 Mt were from LULUCF, accounting for 3.1%.

1.4 Nitrous Oxide

Agriculture and energy were main sources of MO emissions in China. In 2010, 20
emissions were 1.764 Mt, an equivalent of 547 Mt G@q, of which 1.154 Mt were from
agriculture, accounting for 65.4%; 0.308 Mt were from energy, accounting for 17.5%; 0.2 Mt
were from industrial processes, accounting for 11.4%; 0.101 Mt were from waste,
accounting for 5.7%.

1.5 Fluorinated Gas

Industrial processes were main sources of fluorinated gases emission. In 2010, total
emissions of fluorinated gases including HEC PFG and Sk were about 163 Mt CQ eq
(Table 2-5).

Chapter 2  GHG Emissions by Sectors

2.1 Energy

2.1.1  Scope

National GHG Invetory for Energy sector contains fossil fuel combustion and fugitive
emissions. Fossil fuel combustion emissions cover &@H and NeO emissions from energy
industries, manufacturing industries and construction, transport, other sectors and other
categories. "Other" includes Ckland N:O emissions from biomass, G@missions from non
energy use. Fugitive emissions cover Gldmissions from solid fuels, and oil and natural gas
systems. GHG Inventory for Energy sector also includes memo items which reported2CO

CH: and NeO emissions from international bunker fuels and C£emissions from biomass.
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Table2-v #EET A6O %i EOOEI T Ginkom (k)& # Oh 0&# 0O AT A 3&
HFGs PFG
Sources Sk
HFG23 HFG32 HFG125 HFG134a HFG143a HFG152a HFG227ea HFG236fa HFG245fa CR | GFs

Total emission 8.6 1.7 1.9 18.9 0.1 0.2 0.0 0.0 01| 13 01| 09
1. Energy
2. Industrial processes 8.6 1.7 1.9 18.9 0.1 0.2 0.0 0.0 01| 1.3 01| 0.9
% Mineral products
% Chemical industry
% Metal production 11 0.1| NO
% Production of

8.6 0.1 0.2 0.4 0.1 0.2 0.0 0.0 00| 0.0 0.0| NE
halocarbons and S&
1 Consumption of

NO 1.6 1.7 18.5 0.1 NO NO NO 01| 0.1 00| 0.9
halocarbons and S&
3. Agriculture
4. LULUCF
5. Waste

Note: 1. Shaded cells do not require entries;

2. 0.0 indicates that the value is less than 0.05;

3. NO (Not Occurred) stands for that this emission source does not exist, NE (Not Estimated)efisting emissions and removals which have not been estimated;

4. Due to rounding, the aggregation of various items may have slight difference with the total.
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2.1.2  Methodologies

The preparation of 2010 GHG Inventory for Energy sector mainly followeldevised

1996 IPCC Guidelinesd IPCC GPG 200When necessary, to further improve the

accuracy and completeness of the inventory2006 IPCC Guidelinewere also

referred in light f CEET A6 O OPAAEALZEA 1 AOET T Al AEOAOI OOA
CQ, CH and NO emissions from fossil fuel combustion were calculated by

sectoral approach. C@emissions were calculated by Tier 2 method and reference

approach were adopted for the purpose of verifying the resultachieved by Tier 2

method. Public electricity departments, thermal department and aviation adopted

Tier 1 method. Road transportation adopted Tier 3 method (the COPERT mode).

CHsand NeO emissions in all other fields adopted Tier 1 method.

For fugitive emissions of CH from solid fuels, emissions from underground mining
activities were calculated by Tier 2 method, surface coal mining Tier 1 method,
post-mining activities Tier 2 method, and abandoned coal mines Tier 1 method in
2006 IPCC GuidelineEmissias from natural gas exploration and transportation
and crude oil exploration were calculated by Tier 3 method. Fugitive emissions of
CH: from other sub-sectors of oil and gas system were calculated by Tier 1 method.

CH: emissions from biomass burning in esidential sector were calculated by Tier
2 method, and other sectors Tier 1 method.

Emissions from international aviation were calculated by Tier 2 method and
international marine Tier 1 method.

2.1.3  Activity Data and Emission Factors

The activity data on the 2010 Chinese fossil fuel combustion were mainly from
energy statistics and other relevant statistics provided by NBS. In 2015, as a
routine practice and according to the third economy general survey, the National
Bureau of StatistA O OAOEOAA #EET A0 AT AOcuUu AiT1060i PO
published China Energy Statistical Yearbod&014. In this inventory, activity data of
fossil fuel combustions adopted the newly revised statistics. The activity data
sources of biomass burning ioluded the China Agriculture Economic Yearbook
2011 The activity data of fugitive emissions from coal mining were mainly from
the China Energy Statistical Yearbook 201Activity data of fugitive emissions from
oil and gas system were mainly quoted fron@NPC Annual Statistical Repo011
and Sinopec Group Annual Statistical Repd011. Major activity data of energy

activities in 2010 can be seen in Table-B.
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Table 2-6 Major Activity Data on Energy Activities in 2010

Activity Data Activity Data
. Underground coal mining
Coalconsumption (Mtce) 2,496 . 2,864
production (Mt)
) . Coal production from surface
Oil consumption (Mtce) 628 . 564
mining (Mt)

Natural gas consumption

144 | Straw consumption (Mtce) 167
(Mtce)

Net calorific value(NCV) and carbon contentsf coal and carbon oxidation factors
of some solid fuel boilers were countryspecific obtained by investigation. For
liquid fuels and gas fuels, NCV were adopted from the National Bureau of Statistics
and default values in2006 IPCC Guidelingsarboncontents were default values in
2006 IPCC Guidelines and carbon oxidation factor were taken from research data
in 2005 inventory of the Second National Communications on Climate Change.
Emission factors of Ckl and NeO emissions from stationary fuel combuson
sources were default values 2006 IPCC Guidelines

The mine gas identification results of national coal mines were used as the basis
of calculating national average emission factors of GHbf underground mining.
Emission factors of surface mining adated the emission factors inRevised 1996
IPCC Guidelines

The calculation of newly added emission sources, fuel types and gases of biomass
burning adopted the default values in2006 IPCC Guideline&mission factors of
manure burning were the default vales in 2006 IPCC Guideliness well as the
emission factors of agricultural waste, biogas and waste (biogenic)

2.1.4  Results

)T ¢mpmh #EET AGO0 OI OA1 ' (' Al EOOR) DO £OI I
which, the emissions from fuel combustion were 7,782 Mt G@q, accounting for
94.0%; fugitive emissions were 501 Mt C£eq, accounting for 6.0%. In terms of gas
composition, CQ emissions were 7,624 Mt, which accounted for 92.0% of total GHG
emissons from energy sector. Cklemissions were 564 Mt C®eq and accounted for
6.8%; NeO emissions 96 Mt C&eq and accounted for 1.2%, as shown in Figure2
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* COz * CHs * N0

Figure 2-2 GHG Emission from Energy by Gas in 2010
2.2  Industrial Processes

2.2.1  Scope

The 2010 GHG Inventory for Industrial Processes includes the emissions from
mineral products, chemical industry, metal production, and production and
consumption of halocarbons and S&Manufacturing of mineral products included
CQ emissions from production processes of cement, lime and glass. Chemical
production included CQ and NeO emissions from production processes of
ammonia, calcium carbide, sodium carbonate, nitric acid and adipic acid. Metal
products included CQ, CH and PFCs emissions from production processes of
iron and steel, ferroalloy, aluminu, magnesium, lead and zinc. Production of
halocarbons and SF included HFCs and PFCs emissions from HCGEZ
production processes, and other HFCs and PFCs productions. Cangtion of
halocarbons and Skincluded HFCs, PFCs and &Emissions from utilization
processes.

2.2.2  Methodologies

According to practical situations and data basis, different versions of Guidance and
methods were adopted in calculating GHG emissions fro different industrial
processes.

% CQ emissions from cement and lime production processes were calculated
according toRevised 1996 IPCC Guidelines

% CQ emissions from glass production processes were calculated by Tier 1
method of2006 IPCC Guidelings
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% CQ emissions from synthetic ammonia and sodium carbonate production
processes were calculated by Tier 2 method @006 IPCC Guidelings

% CQ emissions from calcium carbide production processes were calculated
according toRevised 1996 IPCC Guidelines

% N20 emissions from nitric acid and adipic acid production processes were
calculated according tdPCC GPG 2000

% CQ emissions from flux material used in iron and steel production processes
were calculated by Tier 1 method oRevised 1996 IPCC Guidelines

% QO emissions from steelmaking were calculated by Tier 2 method ofPCC GPG
2000;

% CQ emissions from ferroalloy, zinc and lead production processes were
calculated by Tier 1 method oR006 IPCC Guidelings

% CQ emissions from aluminum production processes were calculated by Tier 2
method of2006 IPCC Guidelings

% PFCs emissions from aluminum production processes were calculated by Tier 2
method of Revised 1996 IPCC Guidelines;

% CQ emissions from magnesium prodgtion processes were calculated by Tier 2
method of2006 IPCC Guidelings

% HFG23 emissions from HCF2 production processes were calculated by Tier
2 method ofRevised 1996 IPCC Guidelines

% HFCs and PFCs emissions from other production processes werdcoéated by
Tier 1 method ofRevised 1996 IPCC Guidelines

% HFCs emissions from utilization of suisectors of refrigeration and air
conditioning and Sk emissions from electric equipment production processes
were calculated by Tier 2 method oRevised 1996 IPCC Guidelines

% HFCs, PFCs and &&missions from other utilizations were calculated by Tier 1
method of Revised 1996 IPCC Guidelines

2.2.3  Activity Data and Emission Factors

The production amount of cement clinker, crude steel and printg aluminum of
China in 2010 were quoted from statistical materials released by the National
Bureau of Statistics. The production amount of synthetic ammonia were mainly
from China Chemical Industry Yearbook 2011/2012he production amount of lime
were from the estimated data of China Lime Association. The production amount
of nitric acid were from research data of National Chemical Industrial Nitric Acid
and Nitrate Technological Coordination Network. The production amount of adipic
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acid, ferrosilicon and HCFG22 were from company researches. Activity data of
major industrial processes in 2010 can be seen in Table?2

The emission factors of production of cement clinker, ammonia, adipic acid and
HCFG22 are country-specific data in 2010 received through ytpical enterprise
survey. The emission factors of other sources are adopted from the second
National Communication on Climate Change.

Table 2-7 Activity Data of Major Industrial Processes in 2010

Production (Mt) Production (Mt)
Cement clinker 1,188.75 | Ferrosilicon 5.05
Crude steel 637.23 | Primary aluminum 15.77
Ammonia 49.65 | HCFG22 0.55
2.2.4 Results

In 2010, GHG emissions from industrial processes were 1,301 Mt £3£9, of which
emissions from mineral products accounted for 58.1%, chemical industries 13.9%,
metal production 16.2%, production of halocarbons and SF7.8%, and
consumption of halocarbons and S4.0%. Of total emissions, CCaccounted for
82.7%, NO, HFCs, PFCs and Skccounted for 4.8%, 10.2%, 0.7% and 1.6%
respectively; and CH emissions accounted for less than 0.1%, as shown in Figure
2-3.

«CO2 *CHa  *N:20 HFCs *PFCs *SFs
Figure 2-3 GHG Emissions by Gas in China in 2010

2.3 Agriculture

2.3.1 Scope

The 2010 inventory for agriculture includes CH emissions from livestock enteric
fermentation, CH and NbO emissions from manure management, Glmissions
from rice cultivation, N2O emissions from agricultural soils and CHand N.O
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emissions from field burning of agricultural residues. The inventory of enteric
fermentation reports the CH: emissions from 12 kinds of livestock, including beef
cattle, dairy cow, goat and sheep, etc. The inventory of manure management
reports the CH and NeO emissions from 14 kinds of livestock, inalding dairy cow,
beef cattle, goat and pig, etc. The inventory of rice cultivation reports the €H
emissions from the rice paddies of different planting modes, different irrigation
and management modes and different fertilization patterns. The inventory of
agriculture soils reports the direct O emissions from nitrogen conversion in
agriculture soils (containing grazing), and the indirect NO emissions caused by
nitrogen deposition, leaching and runoff.

2.3.2  Methodologies

% In the part of enteric fermentation, the CH emissions from the sources of beef
cattle, dairy cow, buffalo, yak, other kinds of cattle, sheep, goat and pig were
calculated by Tier 2 method oRevised 1996PCC Guidelineand those from other
sources were calculated by Tier 1 ntlaod.

% In the part of manure management, the CAHmissions from the sources of pig,
beef cattle, dairy cow, poultry, buffalo and goat were calculated by using a Tier 2
method of Revised 1996PCC Guidelineand those from other sources were
calculated by wsing a Tier 1 method.

%The CHAI EOOETT O &£O0Ti1 1T &£ OEAA PAAAEAO xAOA
methane model (CH4MOD) again, which was developed based on the methods of
Revised 1996 IPCC Guidelimesl the characteristics of Chinese statistical datah@

model was rated as a Tier 3 method dRevised 1996 IPCC Guidelin&se model is

used to calculate the ClHemissions of each county and add them up based on the
essential data of countylevel rice paddies. The MO emissions from farmland were

calculated by summing up the emissions from various provincial and regional

farmland through the regional nitrogen-cycling model (IARN), which was rated as

a Tier 2 method 0f2006 IPCC Guidelines

% The CH and N:O emissions from field burning of agriculturalresidues were
calculated by Tier 1 method oRevised 1996 IPCC Guidelines
2.3.3  Activity Data and Emission Factors

The activity data of enteric fermentation, manure management, rice paddies and
farmland were mainly from China Statistical Yearboo#®011, China Animal
Husbandry Yearbook 2011 and 3rd agricultural census results and the
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Department of Animal Husbandry, Ministry of Agriculture(MOA), in which the
data of largescale feeding, of farmetousehold feeding, and of age structure of
various animals were from the statistical data on the animal husbandry industry
offered by the Department of Animal Husbandry, KBA. Main activity data of
agricultural inventories in 2010 were shown in Table 28.

The production-related data involved in the calculation of enssion factors of CH
from enteric fermentation, including body weight of animal, daily gain, feed intake,
feed quality, milk yield, butter-fat content, wool yield and so on were from the typical
data received through the survey carried out over 79 countiein 2015.

The useproportion of fecal management mode required to calculate the factors of
CH: emissions from fecal management comes from the survey data on the 79
counties. The default values of methane conversion factors (MCF) used in different
fecal management modes dRevised 1996 IPCC Guidelirvesre chosen based on
the annual average temperaires of various provinces. The volatile solids in daily
excreta of various animals at different age stages and indifferent regions were
calculated according to the animal food intakes that were received through the
method recommended inRevised 1996 IPCQi@elinesand the typical surveys. The
methane production potential (Bo) was the default value offered bjRevised 1996
IPCC Guidelines'he annual nitrogen excretions of the pig, dairy cow, cattle beef
and livestock used to calculate the O emission factes from fecal management
were derived from the Manual of Discharge Coefficients of Livestock and Poultry
Production from the National First Pollution Source General Survapd those of
other animals were the default values oRevised 1996 IPCC Guidelines.

The factors of CH emissions from rice paddies were calculated by using the
CHAMOD. The factors of CHemissions from flooded paddy field in norrice
growing season were calculated by using the empirical formula.

The emission factors of direct NO emissios from farmland were calculated
through statistical analysis on the nearly 3@year observational data about
different categories of farmland. The emission factors of 20 emissions from
grazing were the default values oRevised 1996 IPCC Guideling@be emission
factors of direct NNO emissions from atmospheric nitrogen deposition into
farmland were the direct emission factors of farmland. The factors of direct 20
emissions that were caused when atmospheric nitrogen deposited outside
farmland and by nitrogen leaching and runoff were all the default values @006
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IPCC Guidelines

Table 2-8 Major Activity Data on Agricultural Activities in 2010

Activity data Activity data
Dairy herd stock (million) 12.11 | Sheep stock (million) 145.35
Beef cattle stock (million) 62.37 | Pig stock (million) 467.65
o Nitrogen fertilizer
Buffalo stock (million) 23.72 23.54

consumed (Mt)

o Compoundfertilizer net
Goat stock (million) 141.95 consumed (M) 17.98

234 Results

In 2010, the total GHG emission from agriculture sector was around 828 Mt £0
eq, of which the emissions from enteric fermentation were 217 Mt CCQCeq,
accounting for 26.2%; the emissions from manure managnent were 137 Mt CQ
eq, accounting for 16.6%; the emissions from rice cultivation were 183 Mt G@q,
accounting for 22.1%; the emissions from agriculture soils were 283 Mt G@q,
accounting for 34.1%; and the emissions from field burning of agricultuta
residueswere 9 Mt CQ eq, accounting for 1.0%, as shown in Figure£. In the total
emissions, CHaccounted for 56.8%, and that of PO accounted for 43.2%.

1.0%

» Animal's enteric * Animal's manure * Rice planting - Agricultural «Stalk burning
fermentation management soils in field

Figure 2-4 GHG Emissions from Agriculture by Sector in China in 2010
2.4  LandUse, LandUseChange and Forestry

24.1  Scope
4EA ET OAT O1T OU 1 £ #sekhaAge @nd foredtrA GHGOAZ0101 AT A
contains CQ emissions and Chl emissions from six landuse categories: forest
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land, cropland, grassland, wetlandssettlementsand other land. For each landise

AT A OOOAT O4&I Ooi AGETT ET O A1T1T OEAO AAOACIT OU
considered. The changes of carbon reserves in aboveground biomass

underground biomass, litters, dead and dying trees and soil organic carbon based

on actual situations, as well as those in other woods other than forests and in wood

products were estimated. The removal or emission amount of G@nd CH were

evaluated.

2.4.2 Methodologies
4EA ET OAT O1 O Uusé caande rie foreinDGHGAIN 2010 was prepared
by referring to IPCC GPG 2000RPCC Good Practice for Forestrg006 IPCC

Guidelines and 2013 Supplement to thePCC 2006 Guidelines for National GHGs
Inventories: Wetland

The CQ emission and removal from forest land was estimated by using the stock
change approach (Tier 2). The forest land was divided into high forest land,
bamboo land, economic land, shrub land, open forest land and immature wood
land. The carbon pool contained the aboveground biomass, underground biomass,
litters, dead and dying trees, and soil organic carbon.

The change of organic carbon reserves in agricultural soils was calculated by using
the Tier 3 method (AgraC model), which carbe used to stimulate the process in
which stalks, root system and organic fertilizers enter into the soil and are broken
down to leave the soil, thus to calculate the change of soil carbon pool.

The changes of reserves of soil organic carbon, the volume @® emission and
removal from wetland, CH emissions, and C&emissions from building land were
all calculated by using Tier 2 methods.

The changes of carbon reserves in forestry products were estimated by using the
OPOI AGAOGETT 1 AOETAS j-AOEI A ¢Qs

2.4.3  Activity Data and Emission Factors

Classification of forest land referred toTechnical Code for Continuous Check of
National Forest Resourced he areas of lands for various lands are published by
the Ministry of Natural Resources, while data on standingimber are from the
national continuous check of forest resources. The subdivision of grassland
management areas and wetland subtype areas are determined in light of the

remote sensing data. Data on the major activitgata in land use, landuse change
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and forestry in 2010 Inventory is shown in Table 29.

Table 2-9 Major Activity Data on LULUCF in 2010

Area (M ha) Area (M ha)
High forest 163.52 | Cropland 135.27
Bamboo forest 5.91 | Grassland 287.17
Openforest 4.13 | Wetlands 40.02
Shrubland 71.65 | Settlements 34.52

Main emission factors and related parameters were derived from the national
industrial standards, published relevant literatures and some test data. The model

and parameters were verified by using the data in terms of meteorology, soihd
vegetation published by the country

2.4.4  Results

)T ¢mpnh #EET A80O , 5, 5&&CHARAISSDNS AekeAl.7pNit, T o 1t
and the net absorption amounted to 993 Mt C£eq. The forest land, agricultural

soils, grassland and wetland respectively absorbed 7781t, 66 Mt, 45 Mt and 45

Mt of CQ; the construction land emitted 2 Mt of CQ; the harvested forestry

products absorbed 96 Mt of C® The CH emissions from the wetlard were 1.74
Mt.

2.5 Waste

251 Scope

The inventory of Chinese GHGs from waste sector in 2010 contains the emissions
of CQ, CH and NeO from the municipal solid waste (MSW) treatment as well as
the CH and N2O emissions from domestic and commercialastewater treatment
and industry wastewater treatment.

The inventory of solid waste sector reports the emissions of GHGs from the landfill,
incineration, and biological treatment of municipal solid wastes. The inventory of
wastes incineration incudes theemissions of C@, CH and NoO. The C@emissions
from waste incineration derived from fossil CQ emissions, which was included in
national inventory and biogenic CQ@ emissions which was reported as a memo
item in national inventory.

The inventory of wastewater treatment reports the CH emissions from treatment
of domestic and commercial wastewater and industrial wastewater, and the 9
emissions from wastewater treatment.
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2.5.2 Methodologies

The GHGs emissions from municipal solid waste landfill were calculated by using
the first order decay (FOD) model of 2006 IPCC Guidelines (Tier 2), and those from
incineration and biological treatment were calculated by usingRevised 1996
Guidelinesand IPCC GPG 2000

The GHG emissions from wastewater treatment were calculated by using the
methods ofRevised 1996 Guidelines, IPCC GPG 268Gy referring to 2006 IPCC
Guidelines.

2.5.3  Activity Data and Emission Factors

The activity data (AD) of MSW landlf were from China UrbanRural Construction
Statistical Yearbooland China Population & Employment Statistical Yearbaok

The activity data of domestic and commercial wastewater treatment and
industrial wastewater were from China Environment Statistical eéarbook 2010
Annual Statistic Report on Environment in 201@nd Collections of Chinese Urban
Wastewater Treatment Plants The number of populations was fromChina
Statistical Yearbook-2011; the per capita protein consumption was from the
United Nations Food and Agriculture Organization (FAO). The amount of
composted waste was fronChina Urban Construction Statistical Yearbook 2010

The activity data of waste incinerated was fromChina Urban Construction
Statistical Yearbook 2010the hazardous waste andtlinical wastes were from
China Environment Statistical Yearbook 201@he data of sludge landfilled was
from China Environment Statistical Yearbook 20Hhd Annual Statistic Report on
Environment in 2010 The activity data of waste sector in 2010 were lied in Table
2-10.

Table 2-10 Activity -related Data of Waste Sector in 2010

Main waste disposal activities Activity data (Mt)
Landfill of municipal solid waste (MSW) 95.98
Incineration amount of MSW 23.17
Biological treatment amount of MSW 1.81
CODdischarged from wastewater 12.38

The emission factors (EFs) of C4Hmissions from municipal solid waste landfills
were country specific values. The content of degradable organic carbon (DOC) in
municipal solid waste was determined based on the real situmin of MSW
collection and treatment present and MSW historical trends, with analyzing
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typical landfills sampling analysis. Based on the MSW and its treatment developing
trend and historical record materials, referring to the expert judgements, the CH
cortAAGETT EAAOT O j-#&Qq OEAO AAT OA&EI AAO
country specific eigenvalue in the haltime of municipal solid waste was verified
through field sampling and survey in the northern and southern areas of China.

The emission &ctors of CH and NeO emissions from industrial and domestic and
commercial wastewater treatment were the country specific values used in
inventory year. The emission factors of CHand N:O emissions from biological

treatment of wastes were the default vales fromIPCC GPG 2000

The emission factors of C&) CH and NeO emissions from waste incineration
were determined based on the scope of default values IRCC GPG 20@Mhd 2006
IPCC Guidelings choose the emission factors which to meet the real
circumstances of China.

254 Results

In 2010, the total GHG emissions from waste sector were 132 Mt £3€9|, of which
56 Mt were from municipal solid waste landfills, accounting for 42.7%; 76 Mt were
from wastewater handling, accounting for 57.3%. The mportions of CQ, CH and
N20 emissions were respectively 6.4%, 69.9% and 23.7%, which were shown in
Figure 2-5.

= C0z " CHa = N.O

Figure 2-5 GHG Emissions by Sector in China in 2010
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Chapter 3  Data Quality and Uncertainty Assessment

3.1  DataQuality Control

3.1.1 Data Collection and Verification

Since 2012, National Bureau of Statistics has joined hands with departments and
units involved in the national GHG inventory preparation to carry out basic
statistical system and capacity building activities targeting GHGrassion, so as to
improve the statistical data of major concerned sectors and guarantee the data
quality of activity datain national GHG inventory preparation.

The inventory preparation team has, guided by the datfrst collection principle

under IPCC 8G 2000collected several categories of data including statistical data,
important parameters and emission factors (see Table-21).

The team has controlled the quality of inventory data through data review which
mainly includes the following efforts:

1™ \erification of the consistency between the input data and original data of
statistical data, parameters and emission factors used in various fields of the
inventory.

2~ \Verification of the consistency between model parameters and other related
modules. For example, checking the consistency between road traffic model
parameters (such as annual average mileage and road condition share rate) and
fuel balance module.

3™ Verification of the consistency of data from different inventory sector. For
example, checkinghe consistency of data in various agricultural subinventories,
such as the quantity of grazed animals, the quantity of animal waste used as fuel
in grazing pasture or in farming areas. For another example, checking the data of
biomass fuel in the LULUCHnventory and energy inventory. These checking
actions have guaranteed the completeness, consistency, scientificity and

AT T PAOAAEI EQU 1T &£ ET OAT O1T U AAOA EN2#EET A8 O
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Table 2-11 Principle for the Collection of Aut horitative Data and Overview of the Data
Collection from Various Fields

Data category

Principle of
authoritativeness

Overview of the data collection from
various fields

Activity data

The order of
authoritativeness is the
data from the national
statistics authority, data
from departments or
industry associations,
research data, and
judgment by experts, with
their uncertainties
increasing from°® 5%

t0° 30%A

§ Most of the statistical data on energy,

industrial processes, the agriculture,
land-use change and foresy and those
involved in waste inventories are from
the National Bureau of Statistics and
relevant departments (such as the
Ministry of Agriculture and Rural Affairs,
the National Forestry and Grassland
Administration, the Ministry of Natural
Resources andhe MEE);

Some data are received from
corresponding industry associations,
such as the energy y consumption by the
transportation industry, the number of
the animals grazed in pastoral areas, and
the data on their dung as fuel, soil data
and vegetation daa, which are not
available from the statistics authority. ;
The areas of forest lands and the
cumulative data on standing timber are
from the data on the national continuous
check of forest resources;

The subdivision of grassland
management areas and weénd subtype
areas are determined in light of the
remote sensing data.

Important
parameters/
emission factor

The data of large sample
testing/industry research
adopting

national/industrial

standard methods (such as
national/industrial general
survey data) are the most
authoritative; the data
published by researchers
institutions are the second
order; expert judgment

and IPCC data are the third
order, and their

uncertainty shall be within
IPCC data range.

The calorific value of solid fuel, the
carbon content and carbon oxidation rate
for unit calorific value are mainly from
the measurement by the research and
test of special research and major
research projects (such as the carbon
research project by the Chinese Academy
of Sciences and relevant achievements o
the "973 Program");

8§ Such data as the residues/straws
return -to-field rate and the annual
average nitrogen e&cretion per
animal of species, et al., are from thgq
data on National FirstPollution
Sources Censuas conducted by the
Ministry of Agriculture and Rural
Affairs and the MEE; the fractions
for different animal manure
management system in different
regions are from the survey results
of typical sample counties;

8 Such data as the constituents of resident

refuse and waste disposal modes are
from the results of the CDM project.
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Table 2-12 General Improvements of the Completeness, Consistency, Scientificity

and Comparability of Inventory Data

Principle

General improvements

Completeness

Energy: different from the 2nd National Communication on Climate Change,, the
energy inventories issued this time take the lead to calculate the @end NeO
emissions from allstationary sources, and additionally calculate the carbon
emissions from those fosstEOAT ET OEA O1 OEAO AT AO(
energy balance sheet, fugitive emissions of Gkh the course of oil and natural
gas prospecting, the ClHemissions aising out of biogas burning in rural living
and biomass power generation, and the G@missions from biomass burning
(information item);

Industrial processes: the inventories increase five new emission sources and
extend the subemission sources of fluorirated gas;

Agriculture: the inventories increase the calculation on the CHand NeO
emissions from straw field burning;

Land use, landuse change and forestry: except for woodland, the inventories
extend the scope of carbon pool, and increase the estimates the changes of soil
carbon pool in different land-use patterns (including farmland, grassland and
wetland) and also increase the estimation of wetland CHemissions;

Waste: the inventories increase the estimates on Gldnd NeO emissions derived
from biological treatment.

Accuracy

Energy: for the emissions from coal burning, the inventories strengthen the
investigation on carbon content in net calorific value and unit heat value of
different coal classes and of different uses in main ceabnsumingindustries,

and study the development situation and the input and output of Chinese coal
chemistry industry, thus gaining more reliable carbon sequestration rate
parameters; use the COPERT model method to calculate thes@Hd NeO
emissions from road trafic instead of calculation based on emission factors, and
upgrade the calculation method in terms of civil aviation from Tier 1 to Tier 2.
Agriculture: due to the improvement of NO analysis method and monitoring flux
conversion method, they generally recfy the NoO emission factors in the past
30-year field observation data of China, forming a set of2® direct emission
factors with sub-area subfield type , and increasing the accuracy of estimates or
direct emissions of NO from cropland. The investigatio on the straws

returning -to-field rate before rice planting and on the composition of animal feeg
and fractions of animal manure management system can improve the accuracy
agricultural GHGs inventories and reduce their uncertainty.

Consistency

Comparel to the 2nd National Communication, the source/sink categories of the
2010 National Greenhouse Gas Inventory of China are consistent with the IPCC
Guidelines.

To avoid double counting and omission, we have put together and checked
inventory boundaries in cross areas and the basic data adopted, for example:

15 the boundary between the norenergy utilization in energy and the industrial
processes, and sources of data;

1% the data on animal manure and animal feeding between energy and
agriculture, the data on woodas fuel between energy and the LULUCF

50



Principle General improvements

Subject to the methods oRevisedl996 IPCC Guidelinesmd 2006 IPCC Guidelind®CC

GPG 2000andIPCC Good Practice Guidance for Forestry

& Main emission sources: the level 2 or Tier 3 method is adopted in consideration
of the real situations of China;

§ Secondary emission sources: the Tier 1 method is employed, for example:

Y% The energy inventory is in strict compliance with the comparison table of the
Revisedl996 IPCC Guidelingwhich is about the types of emission sources and

comparability ISIC cllasses; corrgcts the mapping relaltic.)ns.hip betvyeen the typ'es of qusil fuel

of inventory emission sources previous energy activity inventories and the industrial

preparation subsectors in national industries classification, making the classification of

methods emission sources more consistent wittRevisedl996 IPCC Guidelinesd
ensuring the comparability of inventories;

% Industrial processes: for half of the emission sources, the Tier 2 method provide
in 2006 IPCC Guidelings used. In the respect of fluorinated gas, the levél
emission calculation method o006 IPCC Guidelinés more scientific and
accurate than that ofRevised1996 IPCC Guidelindg®cause the former takes into
account the real emission reductions and emission lagging.

Scientificity
and

3.1.2 Archive of Information

Complying with the IPCC GPG 201the GHG emission inventory preparation units
of various sectors havecreated databases targeting activity data, emission factors
and related parameters and databases on the management of information sources
and references.

Various sectors have recorded the methodology selection basis and its process of
improvement in the form of technical report, andarchived after the review of peer
experts.

3.2 Data Quality Assurance

For the inventory report, the member units of National Climate Change Response
Leadership Group and concerned industry associations have been askedddvice
and suggestions to guarantee the accuracy of inventory activity data and the
rationality of parameters, emission factors and methodology selection. The
inventory estimates have been compared with related estimates published by
domestic and international peer organizations to ensure reliable data, scientific
methodologies and comparable results of this national GHG inventory.

3.3  Uncertainty Assessment

3.3.1 Measures to Reduce the Uncertainty of Inventories
1O #EETA80 ' (' 00 Ahdhe GaidAidmproved traa@eflyj theE O
uncertainty of activity data of each emission source is also decreasing. In this

national GHG inventory, local emission factors are preferred for each emission
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source, which has greatly reduced the uncertainty of the ventory. For specific
measures taken by each sector to reduce the uncertainty of the inventory, see Table
2-13.

Table 2-13 Measures taken by Various Sectors to Reduce the Uncertainty of

Inventories

Sector Measures to reduce the uncertainty of inventories

8§ The CQemissions from fossil fuel combustion are estimated by specific
sector approach and verified based on reference approach;

8 The COPERT model method is used to calculate thes@Hd NeO
emissions from road traffic instead of the calculatiofbased on emission
factors; and the calculation method in terms of civil aviation is upgraded
from Tierl to Tier2.

§ An investigation is strengthened on the carbon content and carbon
oxidation in net calorific value and unit heat value of different coal clags
and of different uses in main coatonsuming industries;

§ A systematic analysis is made on the information of carbon content and
carbon oxidation in unit heat value in the existing inventories and
research results, such as the carbespecific project dag from Chinese
Academy of Sciences;

§ In contrast to previous national energy inventories, this one significantly
improves the typicality, coverage and data quality of samples, and
reduces the uncertainty of emissions from fossil fuel combustion.

8 Due to the differences in statistical standards, the data (such as cement
clinker, synthesis ammonia) from analysis and statistics departments ang

Industrial industrial associations should be used after being checked,;

8§ The cement clinker emissiorfactors are received by integrating various
provincial-level GHG inventories, and for major industries (such as
synthesis ammonia and adipic acid), such factors are locally received
through field investigation among enterprises.

§ An investigation is carried out on the straw returnto-field rate before
rice planting in typical rice planting regions;

§ The direct emission factors of MO from farmland is corrected by using
improved the N2O analysis method and monitoring flux conversion
method, thus ncreasing the accuracy of estimates on direct emission
factors of NO from farmland;

§ Cattle is further divided into five types (cow, beef cattle, buffalo, yak and
other cattle) from the three ones in the 2nd National Communication.
This improves the quality of the data used to estimate the emission
factors and related parameters of ClHderived from enteric fermentation;

& An investigation is carried out on the composition of animal feed and the
fractions of animal manure management system in typical countiesf
different regions, and the CkHland N:O emissions generated under the
waste management mode of piggery are determined,;

§ The investigation adopts the proportion of field straw burning in
different provinces and the annual nitrogen excretions of cattle, skep
and pig individuals received from the database of the National First
Pollution SourceCensus.

Energy

processes

Agriculture
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Table 2-13 Measures taken by Various Sectors to Reduce the Uncertainty of

Inventories

§ Compared with the 2nd National Communication, the inventories of our
sector are more complete, and classify land into six types according to
utilization: woodland, agricultural land, grassland, wetland, construction
land and other land in reference to thesix land-use types offPCC Good
Practice Guidance for Forestryrhe inventories of carbon reserve changesg

LULUCF in agricultural land, grassland and wetland and the inventories of CH
emissions in wetland are the main supplements to the inventories of our
sector.

§ The biomass of different tree species in each year is computed by
combining national continuous forest inventory and growth model of tree
species.

§ The estimates on Ckland NeO emissions derived from biological

treatment are increased,;
Waste § Important parameters are received through investigations and
professional consultations on the composition of household waste and
the treatment methods of solid waste and waste water.

3.3.2  Uncertainty Analysis

The IPCC GPG 202ere followed to analyze the uncertainty of National GHG
Inventory of 2010. Tier 2 method (Monte Carlo method) is applied to quantitize

the uncertainties of GHG emission from road traffic, Glemission from rice fields

and soil carbon sequestration in crplands, and Tier 1 method (error transfer

method) is applied to quantitize the uncertainties of other emission sources. Tier

p [T AOET A

xAO Abbi EAA O NOAT OEOEUA OEA 1

Inventory of 2010 Results showed that the uncertainty ot EET A8 O ' (
of 2010 was-5.3%-5.5%. Please see Table- P4 for more details.

Table 2-14 Results of Uncertainty Analysis of National

GHG Inventory of 2010

Sector Emission (Mt CO2 eq) Uncertainty
Energy 8,283 -5.2%~5.4%
Industrial processes 1,301 -3.8%~3.8%
Agriculture 828 | -19.0%~20.1%
LULUCF -993 | -21.2%~21.2%
Waste 132 | -23.7%~23.7%
Overall uncertainty -5.3%~5.5%

Chapter 4  National Greenhouse Gas Inventory of 2005

4.1 2005 GHGnventory Recalculation

As the estimation methods were improved constantly, the scope of calculation was
expanded properly and the underlying data were updated necessarily, the GHG
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inventory of 2005 was recalculated by the same methods used in 2010 inventory.

The scope of energynventory was expanded to include: Ckland NeO emissions of

all stationary sources except the electricity and heat production sector; GO

emissions from fossit EOAT AT 1T OAET AA ET OEA EOAI 1T & OI
balance table; Chifugitive emissionsfrom oil and natural gas exploration; Ckland

N20 emissions from biogas burning in rural households, biomass ming for

electricity generation (agricultural and forestry residual, biogas, biomas$ased

municipal waste). Activity data for 2005 energy invatory is updated with revised

#EET AGO AT Aocu Ai1TO00I pOETIT OOAOEOOEAO 1 £ <
general survey. Ckland N:O emissions from road transportation is recalculated

since higher tier approach is applied.

Compared with the previous 2009PPU inventory, the recalculation was expanded
to cover more sources: C&emissions from glass production in mineral industry;
CQ emissions from soda ash production in chemical industry; COand CH
emissions from ferroalloy production, and C@emissionsfrom magnesium, lead
and zinc production in metal industry.

In the recalculated 2005 agricultural inventory, Clland NeO emissions from open
burning of residuals were included. In addition, he second agricultural general
survey were carried out in 2007, based on which the National Bureau of Statistics
revised the livestock data in 20002006. Therefore, the revised yeaend breeding
stock of pigs, cattle and sheeim 2005 was used to update the original activity data.

IPCC Good Practice for Forestwas used in the recalculation of 2005 LULUCF
inventory. Therefore, the scope was expanded to cover new sources, inclutieg,
emission and/or removals of agricultural land, grassland, wetland, settlements
and other lands.

Compared to the previous 2005 waste inventory, CHand NbO emissions from
biological treatment of municipal waste and from waste incineration are newly
included.

4.2 Results of 2005 GHG InventoryRealculation

421 Overview

In 2005, China's total GHG emissions (with LULUCF) is 7,249 Mt2@Q (Table 2
15), of which CQ, CH, N\eO and fluorinated gases account for 77.0%, 14.4%, 6.9%
and 1.7%, respectively. The removals of GHG in LULUCF is 766 Mt EQ
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Excluding removals of LULUCF, the GHG emission in China in 2005 is totaled as
8,015 Mt CQ eq, among which C& CH, NeO and fluorinated gases account for
79.6%, 12.6%, 6.2% and 1.6%, respectively.

422 Emission of CO

Energy-related activities andIPPU are two main sources of G@mission in China.
YT ¢ mmuh 2érissidn A@hout FULUCF)was 6,381 Mt, of which 5,665 Mt
is from energyrelated activities, accounting for 88.8%; 713 Mtvas from IPPU,
accounting for 11.2%; 3 Mtwas from burning of fossil-based municipal waste,
accounting for a rather small proportion. C@removals in LULUCF sectowas 803
-0 AT A #ileissiars Quitt ULUCF) in 2005 is 5,578 Mt.

Table 2-15 GHGInventory of China in 2005~ Mt CQ eq”

CQo CHs N20 HFCs | PFCs| Sk Total
Total (w/ LULUCF) 5,578 1,046 500 109 6 10 7,249
Energy 5,665 497 81 6,243
Industrial processes 713 NE 33 109 6 10 871
Agriculture 431 357 788
Waste 3 81 29 113
LULUCF -803 37 NE, IE -766
Total (w/o LULUCF) 6,381 1,009 500 109 6 10 8,015

Note: 1. Shaded cells do not require entries;

2. 0 indicates that the value is less than 0.5;

3. NE indicates that the emissions and removals from the existing sources are not calculated, and IE
indicates that the emission source is calculatednd reported in other subindustries;

4. Due to rounding, the aggregation of various items may have slight difference with the total.

4.2.3 CH Emission
Energy and agriculture were main sourcesof GFA i EOOET 1 O ET #EET A8

emissions in 2005were 49.81 Mt (1,046 Mt C@eq) of which 47.5% was from
energy, 41.2% from agriculture, 7.7% from waste disposal and 3.5% from LULUCF.

424 N O Emission

Agriculture and energy is main sources of #0 emissions in China. In 2005, 20
emissions in Chinawere 1.61 Mt, an equivalent of 500 Mt Cfeq, of which
emissions from agriculture account for 71.4%; energy 16.2%; IPPU 6.6%; and
waste 5.9%.

425 Fluorinated Gas Emission

#EET AGO &I OT OET A OA Avere Madly o BPOWO(EHOUt 25 MtT ¢ mmu

CQeq).
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4.3  Trend Analysis

#EET A6O AT T OAI
5.6% respectively,when including and excluding LULUCF. See Tabld g for more

COl xOE OAOA

P E

details. The annual growth rate in IPPU is the highest, being 8.4%, athét from

OEA ACOEAOI OOOAI

OAAOT O EO OEA
EO o@8xbnN

annual growth rate of CQemissions is 6.5% (Figure 25).

Table2-p @ # EE1 EdigSions py Gas in 2005 and 2010

1T xAOON
x EAT

2005 2010 Annual growth
(Mt COzeq) (Mt COzeq) rate (%)
Total (w/ LULUCF 7,249 9,551 5.7
1. Energy 6,243 8,283 5.8
2. Industrial processes 871 1,301 8.4
3. Agriculture 788 828 1.0
4. LULUCF -766 -993 5.3
5. Waste 113 132 3.3
Total (w/o LULUCF) 8,015 10,544 5.6
EC02 mCH4 mN20 mFgas
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4EA COl xOE

by 34.6% during the period. The C&emissions increase was mainly driven by the
sustained growth of fossil fuel consumption. During these five years, the
consumptions of coal, petroleum and naturagjas were increased by 43.4%, 35.5%
and 131.8% respectively.

At the same period, energy structure optimization and energy efficiency
improvement partially offset the emission growth. The Cfemissions per unit of
GDP was reduced by 20% from 2005 to 2010 (Wiout LULUCF).
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Chapter 5 Trends of Future CQ Emissions

5.1 Scope and Informatiorsource

#EET Ab O &EOS3ION Ande# scenarios cover the carbon emissions from
energy-related activities, the carbon emissions from the industrial processes of
major industries, and the C@emissions that can be absorbed during forest growth;
they are estimated as follows:

Total CQ emissions = carbon emissions from energyelated activities + carbon
emissions from the industrial processes of major industries increase in carbon
sinks from forest growth.

The information on future carbon emissions from energyrelated activities are
mainly from the Energy Production and Consumption Revolution Strategy (20%6
2030) issued by the NDRC and the National Energy Administratipand the results

of modelling and scenario analysis by such institutions as Tsinghua University, the
ERI, the State Grid Energy Research Institute, CNPC Economics & Technology
Research Institute, SINOPEC Economic & Development Research Institute and the
International Energy Agency (IEA). The models include tedown computable
general equilibrium energy economy models, bottorup energy system
optimization models and sector analysis models.

#EET ABO 1 AET O ET AOOOoddthe podddtidh AracésdeS of AT EOOET
cement, lime, iron and steel, and calcium carbide. In light of the activitata and
carbon emissions factors of industries in the future, the C@missions from their
industrial processes are estimated. The future activity datés mainly from the
results of the research by Tsinghua University, the Energy Researbistitute of
National Development & Reform Commission, and the State Information Center;
the data of future carbon emissions factors are mainly from the joint research by
Tsinghua University and relevant industry associations.

With respect to the increases in carbon sinks from future forest growth, based on

OEA AAOA &EOT I #EETA3O0 OAOAT OE AT A AECEOE
growth equations of stock volume per unitof area and age are established, the

) 0## 8 O -déiveld BidmAss method is adopted, the data of the areas of the

dominant tree species at various age level in different provinces and regions are

used to estimate the carbon sink potentials of high foresif the country, and those

by region and by source, and the total net increase in sinks of the country between
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2010 and 2030. The data on the future increase in carbon sinks from forest growth
are mainly based on the results of the research of Beijing Foteg University.

5.2  Scenario Assumptions

As a developing country, even China's annual GDP growth maintains at around 5
7% before 2030, its GDP per capita may still be lower than USD 15,000 by 2030,
while corresponding energy consumption and C®Oemissions may continue to
grow. Besides economic growth rate, the main factors influencing future energy
consumption and C@emissions are as following:

Industrial structure: China is currently in the postindustrialization period, and
the energy consumption of thesecondary industry still takes up a relatively large
proportion. The proportion of the energy consumption of the six major high
energy-consuming industries, namely, steel, nonferrous metals, building materials,
petrochemical, chemical and electric power,in total industrial energy
consumption has always been higher than 70%. By 2030, by transforming and
upgrading the industrial structure and inhibiting excessive growth of high energy
consuming industries, the industrial structure will be constantly optimizd and
adjusted, the proportion of China's tertiary industry will be improved and that of
the secondary industry will be reduced accordingly.

Population growth and household consumption: From 2000 to 2015, the annual
average growth of China's population wa over 7 million, while the urbanization
level increased by 1.3 pps per year on average. By 2030, China will be in the rapid
development stage of urbanization, and China's population will continue to grow
slowly. With the growth of population, the increaseof urbanization level and the
improvement of residents' living standards, China's future household energy
consumption per capita and total household energy consumption will continue to

increase.

Energy consumption structure: From 2000 to 2015, the propoibn of coal in total
energy consumption continued to decrease, while that of noefossil energy
increased steadily. By 2030, China will vigorously develop new energy and
renewable energy, striving to increase the proportion of noffossil energy in
primary energy consumption to 15% by 2020, and continue to improve the energy
consumption structure on that basis.

Technological level: From 2000 to 2015, even though China's energy consumption
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per unit of GDP decreased significantly, the energy consumption per tnof
product of high energyconsuming products was, on the whole, higher than the
international advanced level. By 2030, by encouraging participants to increase
R&D investment and enhance technical innovation, focusing on the energy
conservation work in mgor areas such as industry, construction, transportation
and public institutions and continuing to promote advanced energy conservation
technologies and products and other measures, China will vigorously promote
energy conservation and emissions reduction.

According to the Energy Production and Consumption Revolution Strategy (2026

2030) issued by the NDRC and the National Energy Administration, and the results

of the research by such institutions as Tsinghua University, ERI, the State

Information Center, the State Grid Energy Research Institute, CNPC Economics &

Technology Research Institute, and SINOPEC Economic & Development Research

)T OOEOOOAR OEOAA OAAT ACET O A1 O #EdEdAG O EOO
activities are proposed in this report,which are reference scenario, policy scenario

| and policy scenario Il.

Reference scenario: Considering economic policies promoting economic
transformation and upgrading, spontaneous improvement in energy efficiency,
and no strict control and restraint onfuture carbon emissions, the future carbon
ET OAT OEOU xEI1l AAAOAAOA AU AAT 6O ob ATTO
population will be around 1.45 billion in 2030. The annual GDP growth rate
between 2015 and 2020 will be around 6.5%, decrease to about 68&tween 2020
and 2025, and further decrease to around 5% between 2025 and 2030; the
proportion of the tertiary industry will reach around 55% in 2020, and exceeds
60% in 2030; the emission factor per unit of industrial processes of cement, lime,
crude sted and calcium carbide will decrease slightly, and the existing measures,
such as shutting down of outdated facilities, reducing of excess inventory and
cutting of overcapacity, will be continued. For carbon sinks, the forest area and
forest management measres in the 8th forest resource inventory are adopted as
the baseline scenario.

Policy scenario I: Considering economic policies promoting economic
transformation and upgrading, strict control and restraint on future carbon
emissions, the future carbon inénsity will decrease by about 4% to 5% annually.
The population assumptions are the same as those for the reference scenario.

Specific policies and measures in energy field include a higher promotion
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proportion of low carbon technologies, strict energy coservation standard, active
encouragement policies for renewable energy and natural gas, introduction of
national carbon emissions trading system, etc. For the industrial processes
emissions, as the room for changes of chemical components of raw materiads i
relatively small, the assumptions on the carbon emission factor per unit of product
from the industrial production process of cement, lime, crude steel, calcium
carbide, etc. are the same as that in the reference scenario, and strict measures to
close davn backward production facilities are considered. For carbon sinks,
considerations include barren hills and wasteland suitable for afforestation in
China are afforested, low efficiency forest and secondary forest are transformed
and forest policies such asforest management and carbon sink increasing
measures are improved.

Policy scenario Il: Considering economic policies promoting economic
transformation and upgrading, strict control and restraint on future carbon
emissions, the future carbon intensity will decrease by about 5% to 6% annually.
The population assumptions are the same as thosar the reference scenario. With
respect to categories, the policies and measures in the field of energy under the
policy scenario Il are basically the same as those under the policy scenario I, but
the implementation of policies is strengthened significatly. The assumptions on
the carbon emission factor per unit of product from the industrial production
process of cement, lime, crude steel, calcium carbide, etc. remain unchanged, but
stricter measures of closing down backward production facilities, reducig
capacity and restricting capacity expansion are considered to adopt. For carbon
sinks, considering the restrictions of the area of barren hills and wasteland
suitable for afforestation in China and tree growth characteristics, on the basis of
the policy scenario |, forest area is slightly increased and forest management
measures are improved.

5.3  Energy Consumption and Carbon Emissions in Different

Scenarios

Under the reference scenario, by 2020, the total energy consumption in China will
increasetod 1 OO0 18y O uv8¢ AEI.eMidsions fomleidigy x EET A #
related activities will increase continuously to around 10.6 to 10.9 billion tons; the

CQ emissions from the industrial processes of cement, lime, crude steel and

calcium carbide will be about 1 to 1.11 billion tons, the net carbon sinks from
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forest growth will be 0.5 to 0.55 billion tons; considering the three parts, the total

CQ emissions will be 11.1 to 11.5 billion tons. By 2030, the total energy
consumption in China will be about 8 y O ¢80 AEI 1T EI T2 O1 1 Oh
emissions from energyrelated activities will increase continuously to around 12

to 12.9 billion tons; the CQ emissions from the industrial processes of cement,

lime, crude steel and calcium carbide will be abou@.7 to 0.78 billion tons, the net

carbon sinks from forest growth will be 0.39 to 0.43 billion tons; considering the

three parts, the total CQemissions will be 1.23 to 1.33 billion tons.

Under the policy scenario |, by 2020, the total energy consumptian China will

AA AAT OO 18x OI uv8p Afenidsitrs from@ieigyddiateck EET A #E
activities will be around 9.8 to 10.5 billion tons; the C®emissions from the

industrial processes of cement, lime, crude steel and calcium carbide will be alto

0.97 to 1.07 billion tons, the net carbon sinks from forest growth will be 0.54 to

0.6 billion tons; considering the three parts, the total C£€emissions will be 10.2 to

11 billion tons. By 2030, the total energy consumption in China will increase to

all 00 uvsge O e8¢ AEI | femissioifrbnOdnergyréldied A # EET A
activities will be around 10.5 to 11.5 billion tons; the C®emissions from the

industrial processes of cement, lime, crude steel and calcium carbide will be about

0.69 to 0.77 bllion tons, the net carbon sinks from forest growth will be 0.47 to

0.52 hillion tons; considering the three parts, the total C£emissions will be 10.7

to 11.7 billion tons.

Under the policy scenario I, by 2020, the total energy consumption in China will

AA AAT OO 18¢ O1 v AEkbéntssidns from énergyrelatdtlE1 A # EEI

activities will be around 9.6 to 10 billion tons; the C® emissions from the

industrial processes of cement, lime, crude steel and calcium carbide will be about

0.93 to 1.03 hllion tons, the net carbon sinks from forest growth will be 0.54 to

0.6 billion tons; considering the three parts, the total C£emissions will be 10 to

10.4 billion tons. By 2030, the total energy consumption in China will increase to

about 5.5t0 6 bIIET T OT 1T Oh x EREhidsiong foii eAcdg@elated

activities will be around 9.8 to 10.6 billion tons; the C®emissions from the

industrial processes of cement, lime, crude steel and calcium carbide will be about

0.68 to 0.75 billion tons, the netcarbon sinks from forest growth will be 0.47 to

0.52 billion tons; considering the three parts, the total COemissions will be

around 10 to 10.8 billion tons.

Figure2x OET xO OEA £000OZemiSsodsifrédnendrgficlatetB ET A3 O #
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activities under three scenarios.
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Figure 2-7 2010-2030 Changes in Total CQ Emissions under Three Scenarios

5.4  Uncertainty Analysis

China has adopted and will continue to adopt strong policies and measures to

strive to achieve the GHG emissions control targetscluding reducing CQ

emissions per unit of GDP by 2020, developing nefiossil energy and peaking C©O

emissions by around 2030. However, according to the available results of the

scenario researchinCOAT EOOET 1 Oh OEAOA AOA qgquiuleAO O1 AAC
CQ emissions.

Scenario analysis is a qualitative or quantitative description of various
environmental, social and economic conditions in the future, but not a forecast or

prediction of the future. Many domestic or foreign research institutions hay

researched on the future energy and C@missions scenarios; the results indicate

OEAOh AOA O1 OEA OAPEA AATTTIEA AAOGATT BI AT ¢
future energy and C@emissions are still higher than those in developed countries.

Thed AAOOAET OEAO E b emissiols naidlpinvesd® heodspedts),

uncertainties in sociceconomic development, uncertainties in technologies and

uncertainties in policies. Much of the uncertainty for the future C®emissions

derived from future economic growth rate. If the annual average growth of GDP

from 2015 to 2030 increases or decreases by one pps, the corresponding total2CO

emissions in 2020 will probably increase or decrease by around 5% accordingly

62



and that in 2030 by more than 10%. Secoryg there are uncertainties in
technologies. Technologies, in particular, some key low carbon technologies, are
one of the decisive factors behind the future energy landscape. If great
breakthroughs can be made in the key technologies supporting the develment

of energy conservation, distributed energy and smart power grid, and their costs
can be reduced significantly, efficient and renewable energy will account for a
significantly greater proportion in the whole energy system, thus the carbon
emissions flom energyrelated activities can be reduced significantly. The last
factor is uncertainties in policies; the changes in renewable energy, fiscal, taxation
and financial policy, and international trading policies all have a considerable
EIi PAAO 11 ta#dDEdmissods. Besides, the scenario results of €0
emissions vary among different models and methodologies.
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Part Ill Impacts of Climate Change and
Adaptation

#1 EIl AOA AEAT CA EAO AQGAOOAA AT A xEI 1T AT1OEI
natural environment, society and economy. Attaching great importance to climate

change adaptation, the Chinese government has developed tNational Climate

Change AdaptationStrategy, issued sectoral climate change adaptation policies

and taken effective actions to strengthen its capacity to adapt to climate change.

Chapter 1  Characteristics and Trends of Climate Change

| OAO OEA DPAOO AAT OOOUh # Hdamty dréndskanfbé AOA EAC
discerned in air temperature, precipitation, sunshine, wind speed and extreme
climate events.

1.1  Characteristics of Climate Change

1.1.1  Air Temperature

)yl OEA 1 A0OO0 EOTI AOAA UAAOOh #EET ABa® AT 1 OAI
increased by 1.15C (Figure 31) with an increasing rate of 0.10C/decade, close

to the global average increasing rate for terrestrial land areas. Since the early
pwunmdOh AT ETAOAAOETI ¢ OOAT A ET #EET ABO0 Al
become more dvious. During 1951-2016, the increasing rate in average air

temperature has reached 0.23C/decade. However, excluding the effects of

OOAAT EUAOET T h #EETA80O Al EIi AOA xAOiIiETC xAO
last half century.
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Figure 3-1 Variation in Annual Mean Surface Air Temperature in China during 1901 -20161?

Since the middle of the 20th Centurythere have been regional differences in
climate warming in China. Warming has been most obvious in Northeast China, the
northern North China, Northwest China and the Tibetan Plateau, and weaker in
Southwest China, the Sichuan Basin, the QinliBashan Mountains and the
southern North China Plain (Figure 2).
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Figure 3-2 Variation in Decadal Mean Surface Air Temperature Trends
during 1961 -2016

10 OEA PAAA T &£ CciTAAl xAOIETC EAO O1 1T xAA Al
mean air temperature in recent period (19982016) has also fallen down. However,

1 Temperature anomaly is the difference relative to the average level of 1972000.
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the seasonal mean air temperature in summer has mainly kept rising, and in the
Tibetan Plateal the mean air temperature trend shows no sign of decreasing. The
slowing in climate warming may largely be due to multdecadal scale natural
variability within the climate system.

1.1.2  Precipitation

Since the middle of the 20th Centurythere has beensome increase in annual
precipitation in China. Change in precipitation has varied by regions. Northwest
China has seen a significant increase. The eastern Tibetan Plateau, northern
Northeast China, the Yangtz&luaihe area, regions south of the Yangtzewr and
Southern China have seen a slight increase, while North China, southern Northeast
China and Southwest China have experienced obvious decreases in precipitation
(Figure 3-3). Since the beginning of the 21st century, the area with a decrease in
precipitation has tended to shift from North China to Central and Southwest China.
During the last 10 or more years, there has been a significant decrease in
precipitation in Southwest China.

80 90 100 110 120 130

Figure 3-3 Variation in Annual Precipitation Trends in China during  1961-2016

Precipitation trends in China have clear seasonal characteristics. Since 1961,
precipitation has increased significantly in winter and decreased in autumn. In
summer, there has been flooding in the south contemporaneous with drought in
the north. The main cause of longerm change in precipitation in China may be
related to natural variation on a mult-decadal scale.
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1.1.3 Other Climate Factors

Since the middle of the 20th Centurydaily sunshine hours (Figure 34) and solar
radiation in Chinahave significantly decreased, particularly in North China and the
middle and lower reaches of Yangtze River. The decreasing trend was especially
obvious before the early 1990s, since when daily sunshine hours has been stable
at a lower level. The reductionin sunshine hours or solar radiation is mainly
related to the effects of various pollutants emitted from human activities.
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Figure 3-4 Trend in Annual Sunshine Hours during 1961 -20161

Since the middle of the 20th Centuryannual and seasonal meamear-surface wind
speed in China has significantly decreased, especially between the early 1970s and
the end of the 20th Century. Since the beginning of the 2Century, the decreasing
trend has weakened, but wind speed remains at a low level. The decreds near
surface wind speed has been rather obvious in the east. The main reason for the
decrease in nearsurface wind speed has been urbanization and the changes in the
observation environment around the meteorological stations, and cannot be
attributed solely to global climate warming.

1.2  Change in Extreme Climate Events

1.2.1  Extremely Cold and Hot Events

Since the middle of the 20th Centurythe characteristics of change in extreme
events have been basically consistent with global trends, with a significant

1 Source:China's Climate Change Monitoring Bulletin 2016
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decrease in the frequency of extreme cold events and a clear increase in the
frequency of extreme hot events. In general, there has beam increase in high
temperature and heatwave events in the east, especially in the Southeast and
North China. Longterm variation in the frequency of extreme temperature events
and record-breaking temperature events (especially those related to daily
minimum air temperature) has been consistent with the spatial pattern of annual
mean climate warming trends, which has been relatively more obvious in the north.

1.2.2 Extreme Rainfall Events

Since the middle of the 20th Centurythere has been a clear incese in annual
rainstorm days, extreme intense rainfall days and the amount of precipitation.
There have been increases to varying degrees in the maximum rainfall in one day,
three consecutive days and five consecutive days, with the most obvious increase
in maximum precipitation in one day (Figure 35). It is worth noting that since
2010, maximum rainfall in one day, three consecutive days and five consecutive
days have exceeded the average level by about 10% and are at their highest level
in the past 60 yars.

20

B ¢ maximum precipitation
- 3d continuous maximum precipitation
|: 5d continuous maximum precipitation

10

Percent anomaly (%)

-10

-20
1960 1970 1980 1990 2000 2010
Year

Figure 3-5 Trends in Anomalies of Maximum Precipitation of in one day, 3 Consecutive

Days and 5 Consecutive days in China during 1956 -2016
Note: The blue dotted line shows the thregzear moving average of maximum precipitation in one day. The
blue solid line shows the linear trend in maximum precipitation in one day.
Since the middle of the 20th century, the west of Northeast China, North China and
the Sichuan Basin have experienced fewer annual rainstorm days, but the middle
and lower reaches of the Yangtze River and South China have experienced more
annual rainstorm days. The variation in rainstorm days mainly reflects the

situation of summer. In winter, there has also been some level of increase in heavy
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snowfall events in some regions, such as Northeast China and Northwest China.
1.2.3  Meteorological Drought

Since the middle of the 20th Century there has been little variation in the
occurrence of regional meteorological drought events in China, which in general
have slightly increased but not significantly (Figure 36). The frequency and
spatial extent of meteorobgical drought has decreased in Northwest China for the
same period, and decreases have begun in North China and southern Northeast
China over the last decade. However, drought has begun to emerge as a problem in
Southwest China in recent years.
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Figure 3-6 Trends in the Frequency of Regional Meteorological Drought Events
during 1961 -20161

1.2.4  Tropical Cyclones/Typhoons

Since the middle of the 20th Centurythe number of tropical cyclones and
typhoons originating in the northwest Pacific Ocean shows decreasing trend
(Figure 3-7), which is mainly related to the variation in the ocean surface
temperature in the tropical Pacific sea on a decadal scale. In the same period, the
accumulated precipitation resulting from tropical cyclone landings in mainland
China has also been decreasing.

1 Source:China's Climate&Change Monitoring Bulletin 2016
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Figure 3-7 Number of Tropical Cyclones (typhoons) Generated in the Northwest
Pacific Region and Landing in China during 1961 -2016

1.2.5  Strong Winds and Dust Storms

Since the middle of the 20th Century especially since the early 1970s, the
frequencies of dust storms and strong dust storms in Northern China have
significantly decreased. During 1999 to 2012, when Northern China experienced
a drought anomaly, dust storm events increased, but did not become as frequent
as during the 1960s and 1970s. The decrease in dust storms in Northern China
was mainly related to significantly decreases in average neaurface wind speed
and the number of strong wind days, as well as a general increase in precipitation
in dust storm source areas (e.g. Northwest China, central and western Inner
Mongolia). The decreases in average wind speed and the frequency of strong wind
days were largely due to urbanization near meteorological stations, but also partly
due to changes in largescale atmospheric circulation. The construction of the
Three-North Shelterbelt Programme and ecological restoration programmes also

reduced local wind speeds to some extent.

1 Source:China's Climate Change Monitoring Bulletin 2016
2 The data are from Jiang J., et al. , 20P3pjected climate change against natural internal variability over
Ching Atmos. Oceanic Sci. Lett., 8, 17830.
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1.3  Future Climate Change

1.3.1  Air Temperature and Precipitation

Under different representative GHG concentration scenarios (RCP scenarios), the

OAOOI OO T £ OAOGAOCAT ci T AAT AT EI AOGA 11T AA1 OE
mean air temperature in different future periods will continue to increase (Figure

3-8). Between 2011 and 2100under low, medium and high GHG concentration

OAAT AOET Oh OAOPAAOGEOAIT Uh #EET AGO AT 1T OAl 1 A/
be 0.08 C/decade, 0.26C/decade and 0.6I1C/decade. Compared to the period

between 1986 and 2005, by the end of the 21st Centu(ie., the average between

¢cnyp AT A ¢pnnmgh OT AAO OEA EECE AT 1T AAT OOAOQE
temperature might increase by about 5.0C, while under low and medium

concentration scenarios, it may increase by 1.€ and 2.6C, respectively.

Different concentration scenarios suggest that annual mean air temperatures in
all regions of China will increase, but with regional characteristics in the rates of
increase. In general, the rate of projected increase grows larger from the southeast
to the northwest, and is larger in the north than in the south. Clear increases in
temperature are projected for the Tibetan Plateau, northern Xinjiang and some
areas in the northeast (Figure 38).

51 AAO AEEEAOAT O AT 1T AAT OOAOQEIT I OAWIl AOET Oh
continue to increase (Table 31). Between 2011 and 2100, under low, medium and
high concentration scenarios, projected precipitation increases are 0.6%/decade,
1.1%/decade and 1.6%/decade, respectively, suggesting a rate of increase above
the global average level. Under low and high concentration scenarios, by 2100
precipitation might increase by about 5% and 14%, respectively, compared with
1986-2005. In terms of the spatial distribution of precipitation variation, most
areas will experience increass in precipitation in each future period, with greater
increases in the Northwest, North and Northeast of China.
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Figure 3-8 Change in Annual Average Air Temperature in China
Note: Change in annual average air temperature in 2048065 (left) and 2081-2100 (right) compared with
1986-2005; RCP2.6, RCP4.5 and RCP8.5 indicate low, medium and high GHG concentration scenarios, and

Figures in parentheses show the number of global climate models in each combined projecfion

2 The data are from Jiang J., et al. , 20P3pjected climate change against natural internal variability over
Ching Atmos. Oceanic Sci. Lett., 8, 17830.
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Table 3-1 Projected Changes (compared with the period 1986 -2005) in Future
Precipitation in China 1

GHG concentration Decade

scenario 2040 2070 2100
Low 1.0% 3.0% 5.0%
Medium 2.0% 5.0% 8.0%
High 2.5% 7.5% 14.0%

1.3.2 Extreme Climate Events

According to global and regional climate models, under different future

concentration scenarios, there may be clear variation in extreme temperature

events in China, with increases in high temperature events, decreases in low
temperature events, and increaes in the frequency and strength of extreme heavy
precipitation events in most regions.

1.3.3  Uncertainty of Climate Projections

There are still some deficiencies in the reproduction of real climate characteristics
and trends using global climate modelsand there is a need to increase the
simulation capabilities of current climate models. Therefore, there is some
uncertainty when projecting future climate change trends using global climate
models. The reliability of global climate models is lower when @plied to small
regions and to the near future, or when used to project trends in extreme climate
events, and further research is required.

Chapter 2  Climate Change Impacand Vulnerability

Assessment

Climate change has had and continues to have sighifAl O EI PAAOO
ecological environment, society and economy. Moreover, most impacts to date
have been negative. Future climate change is expected to have broad impacts in
China, with agriculture, water resources, ecosystems, coastal and offshore
ecosystems, and human health being particularly vulnerable.

1 Data source:Third National Climate Change Assessment Report
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2.1  Climate Changbnpacts onAgriculture and Vulnerability

Climate change has significantly impacted cropping systems in China, as well as
the occurrence, development and damage caused Hisease and pestsand the
growth, development and yield of crops.

2.1.1 Evidence of Climate Change Impacts in Agriculture

1) Impacts of climate change in agricultural climate resources and cropping
systems

4EAOA EAOA AAAI OE C1 E £E AafyricuturalAdindate C A O
resources. Compared with 1961-1980, the average temperature in China during
1981-2007 increased by 0.6C. Cumulative temperature greater than or equal to

0 C and 10C have increased by 123 and 126 degraday, respectively. Compared
with the 2000s and the 1960s, average temperatures during the growing periods
for wheat, maize and rice have increased by 1.€, 0.8C and 0.8C, respectively,
and sunshine hours have decreased by 84.2, 97.4 and 115.7 hours, respectively.

#EET A O rAl Gaatadsduica3 Gave increased and the northern limits

of cropping systems have shifted northward. The northern limits of rice in
Northeast China, of winter wheat in North and Northwest China, and of maize in
northeast China and Northwest China have stted northward. The northern limits

of multiple cropping have shifted towards higher latitude and higher elevation
areas. Compared with the period 19504980, during 1981-2007, the northern
limits of double cropping and triple cropping systems significany shifted
northwards, and the northern limits of winter wheat and double rice cropping
systems shifted northward and westward (Figure 39). The area suitable for single
rice cropping decreased by 11%, while the areas suitable for early rice, raggdason
rice and late rice in the triple rice cropping system increased by 3%, 8% and 10%,
respectively.

2) Impacts of climate change on agricultural disease and pests

Harm caused by disease and insect pests has been increasing and prevention and
control have become more difficult. Climate warming has increased the annual
number of reproductive generations of major crops diseases and insects, shifted
the northern limits of diseases and insect pests northward and upwards into
higher elevation areas, and increased the spatial area affected by crop pests and
diseases. During 19612010, the area affected by crop diseases nationwide
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increased from 15 million ha to 124 millionha, and the area affected by insect
pests increased from 43 million ha to 246 million ha. Linear fitting of temperature
and sunshine hours to area affected by disease and insect pests shows that when
the average growing period temperature increases by T, the areas of wheat,
maize and rice affected by disease and pests increases by 28.5 million, 17.6 million
and 59.4 million ha, respectively. When sunshine hours decrease by 100 hours, the
areas of wheat, maize and rice affected by disease and insect peistsSChina
increases by 27.5 million, 14.3 million and 53.4 million ha, respectively.

Winter wheat

Double rice
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Figure 3-9 Changes in the Northern Boundaries of Winter Wheat and Double Rice
Cropping Systems in the Past 50 years?

3) Impacts of climate change on crop yields

4EA EIi DPAAOO 1T £ AT EIi AOGA AEATCA 11 #EETAGO
region. Climate change has had negative impacts on wheat, maize and double
season rice, but positive impacts on singleeason rice. During 19612010,

increases in average temerature during the crop growing period reduced winter

wheat, maize and doubleseason rice yields by 5.5%, 3.4% and 1.9%, respectively,

but increased singlerice yield by 11%. Climate change has had positive impacts

on agricultural production in cold and cml climate regions. In the past 30 years,

rice and maize yields in Northeast China have increased significantly. Climate

1 Source: YANG Xiaoguang, LIU Zhijuan, CHEN Fu. 20b@. Possible Effects of Global Warming on Cropping
Systems in China |. The Possible Effects of Climate Warming on Northern Limits ofi@y&ystems and Crop
Yields in ChinaScientia Agricultura Sinica 2010, 43(2):32836.
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change has had negative impacts on agricultural production in regions vulnerable
to droughts. Decreasing solar radiation is another faar that significantly impacts
crops yields. During 19812009, decreases in solar radiation caused yields in the
rice-wheat rotation system to decrease by 1.598.7%.

4) Vulnerabilities to climate change in agricultural production

Agricultural production in China is relatively sensitive and vulnerable to climate

AEAT CA8 )1 #EETA80 | AET COAET DPOi ABAEI C ¢
cultivated to at least one crop type that has experienced a decrease in yield. In the

Loess Plateau, central Northeast Chinaputhern parts of Southwest China and

some areas of Yangtze River basin, yield reduction trends have been observed in

at least two crop types. The arable land area that has experienced a decrease in

yield accounts for 18.7% of all arable land area. The &ss Plateau is the most

vulnerable to climate change, with yield reduction observed for one crop type on

90% of arable land area, and for two crop types on 55% of the arable land areas

(Figure 3-10).

ysu Sunuesm yum sdoid Jo saquiny

Figure 3-10 Distribution of Agriculturally Vulnerable Areas!
Note: NE: Northeast China; NW: Northwest China; NCP: North China Plain; LP: Loess Plateau; YRB: Yangtze
River Basin; SW: Southwest China; SSE: southern and eastern China.

1 From Xiong, W., Holman, I.P., etc. (201Bhpacts of observed growingeason warming trends since 1980 on
crop yields in ChinaRegional Environmental Change 14;¥6.
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2.1.2 Impacts of and Vulnerabilities of Agriculture to Future Climate
Change

1) Impacts of future climate change on crop growing periods and cropping
systems

Future climate change will further shorten crop growing periods. If temperature
increases by 1C, 2C and 3C, the maize growing period in China will shorten by
4.3%-13.0%, 10.8%-22.5% and 12.3%30.3%, respectively, and the wheat
growing period will shorten by 3.9%, 6.9% and 9.7%. If temperature increases by
1 C, the growing period of rice will shorten by 4.44.4 days. Climate warming will
cause the limits of multiple croppingsystems to continue to expand toward areas
of higher latitude and higher elevation. In the medium GHG emissions scena#ips
compared with 1950-1980, the limits of double cropping and triple cropping
systems will move northward to different extents by2011-2040 and 2041-2050.

2) Impacts of future climate change on crop disease and pests

Future climate warming will increase the frequency, affected area and damage
caused by most types of disease and insect pests in China. According to projections,
pest insects will migrate northward in spring earlier and southward later, and
reach a larger spatial extent. Occurrence of pests will be more frequent. This
situation will benefit overwintering and propagation of crop pathogens, expand
the spatial extent of disases, and increase crop damage in temperate and cool
regions that were formerly less affected by diseases. At the same time, the risks of
outbreak of diseases and pests that favour warmth and are sensitive to low
temperatures will increase. Under future dimate change scenarios, the limits to
safe overwintering for crop pests will move northward by 13.5 degrees of
latitudes, and the number of reproductive generations will increase by -2
generations.

3) Impacts of future climate change on crop yields

The impacts of temperature increase by 1.5C and 2.0C on maize, wheat and rice
yields have been estimated by integrating four global climate models and crop
models. When the Cgxertilization effect is not considered, compared with 2006
2015, under temperatureincreases of 1.5C and 2.0C, China maize yield would
decrease by 0.1% and 2.6%, respectively (FigureBl). If temperature increased
by 1.5 C, wheat and rice yield would increase by 1.2% and 0.7% respectively.

1 Special report on IPCC emission scenarios, A1B scenario.
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However, if temperature increases by 2.0C, wheat and rice will experience
adverse impacts and yields will decrease by 0.9% and 2.4%, respectively. When
the CQ fertilization effect is considered, compared with 20052015, a
temperature increase of 1.5Cwould increasemaize, wheat and rice yieldy 0.2%,
8.6% and 9.4%, respectively, while a temperature increase of 2@would decrease
maize yield by 1.7%, and increase wheat and rice yields by 3.9% and 4.1%,

respectively.
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Figure 3-11 Effects of 1.5C and 2T Temperature Increases on China's Crop Yield
Compared with 2006 -20151
Note: Temperature increases by 1.5 (a, c); Temperature increases by Z (b, d); Not considering C@

fertilization effect (a, b); Considering C®ofertilization effect (c, d); Error bars represent standard errors.

2.2 Climate Change Impacts oW/ater Resourcesand Vulnerability

2.2.1  Evidence ofdimate Change Impacts on Water Resources

4EA T AOAOOAA OOT i &£&& T £ #EET A0 | AET O OEOAO

with observed runoff before the 1980s, in the past 30 years, runoff in rivers in
southern China has changed little, while runoff reductions have been observed in

1 Yi Chen, etc., 2018mpacts of climate change and climate extremes on major crops productivity in China at
a global warming of 1.5 and 2.@. Earth Syst. Dynam., 9, 54362.
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all stations o rivers in northern China (e.g. Yellow River, Haihe River and Liao
River). The Haihe River basin has seen the most prominent reductions in runoff,
with observed runoff reduced by 40%80%. Observed runoff in the Yellow River
and Liao River basins has decesed by more than 30% since 1980 (Figure-32).

s o~ A 2 a2 oA 2
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rivers. Human activities accounted for 60%, 85% and 82% of runoff reductions in
the Yellow River basin, Haihe River and Liao Riy respectively, while climate
change accounted for 40%, 15% and 18% of reduced runoff in each of these river

basins.
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Figure 3-12 Changes in Measured Flow at Huayuankou Station on the Yellow River

Snow cover and glaciers have been significantly impacteay global warming.
Glacial retreat in China has been prominent. Since the 1960s, about 82% of glaciers
in China have been in a state of retreat or disappeared. Only 18% of glaciers have
been advancing or remaining stable. The biggest proportion of glaciedtreat is
due to glaciers on the edge of the Qinghdibetan Plateau. For example, during
1966-1997, the terminus of Rongbuk Glacier at Mount Everest in the central
Himalayas retreated by 58 meters each year, accelerated to-9 meters each year
since 197. During 20032012, there has been a significant seasonal change in
snow cover in the QinghaiTibetan Plateau, where there are clear snow cover and
snow melt season, with a slight decrease in the area of snow cover in the last 10
years.

2.2.2  Evidenceof Climate Change Impacts on Floods and Droughts

There has been an upward trend in damage caused by regional floods in China.
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Rainstorms and floods were most frequent during the 1930s, 1950s, 1960s and
1990s, and less frequent in the 1940s and 1970s. Howay no monotonic
increasing or decreasing trends in decadal variation have been identified. During
the last 50 years, the overall trend of rainstorms and floods in northern China has
been downward, while in southern and western China it has been upward.rfge
2000, however, flood disasters in urban areas have become prominent. The
probability of basin-wide floods in the Huai River basin has increased. During
1981-2015, the frequency of extreme flood in 23 typical sections of the Pearl River
basin increasedsignificantly. In particular, since 1990, the frequency of floods with
return periods longer than 10 years has increased significantly.

An increasing trend in the frequency of droughts. During the last 50 years, there
has been a clear trend in drought alog a belt from the southwest to the northeast

of China. The southwest of Northeast China, North China, Huai River basin and
Southwest China have experienced higher drought frequency and intensity. During

1980-cmpuh AOT OCEOO GCOAAAA mkdin BOAGBAOERS |
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average. In particular, drought conditions in humid and semihumid regions have
been expanding and intensifying. Since 1980, 23 provinces and autonomous
regonsE AOA AAAT OOOOAE AU AOiI OCEOO COAAAA
5 provinces or autonomous regions that had not previously experienced such
droughts.

2.2.3 Impacts of and Vulnerabilities to Future Climate Change in Water
Resources

Climate chang will intensify hydrological cycles, alter the temporal and spatial
distribution of water resources, expand vulnerabilities of water resources and
bring severe challenges to the management, exploration and utilization of water
resources. In regard to thespatial distribution of vulnerability, areas with
vulnerable water resources are mainly located in Haihe River basin, Huai River
basin, Yellow River basin, Liao River basin and some areas of northwestern inland
river basins. Most areas of river basins inaithwestern China and the upstream
regions of Yangtze River basin are basically not vulnerable or have low levels of
vulnerability. Water resources of the Pearl River delta and the Yangtze River delta
are obviously more vulnerable than those in central reigns (Figure 3-13). Under

the two-fold impacts of climate change and increased water demand, water
resource vulnerability in China has been intensifying. By the middle of this century,
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the Haihe River basin, Yellow River basin, Huaihe River basin and Sdngo River
basins will experience significantly intensified water resources vulnerabilities,
while water resources vulnerabilities in northwestern inland river basins will
decrease somewhat, but overall vulnerabilities of water resources will remain
intense.

Figure 3-13 Changes inWater Resources in 2021 -2050 Compared with that in the
Reference Period (1961 -1990) under a Medium GHG Concentration Scenario

Climate change will increase the vulnerability of the cryosphere. In the future,
temperatures in the QinghaiTibetan Plateau will increase significantly and snow
cover days and snow depth will decrease. In the future, the distribution of
001 T AOAAEI EOEAO T &£ #EET A6O AOUI OPEAOA
increase from east to west. Central anglastern parts of the Plateau will show slight

or mild vulnerabilities, while some areas in Tibet will experience great or extreme
vulnerability.

2.3 Climate Changémpacts on Terrestrial Ecosystems

2.3.1  Evidenceof Climate Change Impacts on Terrestrial Ecosystems
1) Forests

In the past several decades, climate change has had some impacts on forest
phenology, distribution, composition, and productivity, forest fires, and pests and
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diseases. The start of growing season in spring in Northeast i6&, North China,
Northwest China and the Tibetan Plateau has advanced, while the end of the
season has delayed, resulting in a longer growing season. The suitable distribution
range of tree species such as the Dahurian larch in the Greater Khingan Range,
spruce, fir and redwood in the Lesser Khingan and eastern mountain ranges have
shifted northwards. The distribution of tree species in Southwest China and the
southeastern Tibetan Plateau has changedhile community density has increased
The community sOOAOOOA | £ pica lbndodrCbroauif@df Gvergreen
forest has changed, which affects the function of the monsoon brodehf
evergreen forest as a carbon sink and its ecosystem services. The biomass of forest
in northeastern China and the Qinling Muntains has increased, and net primary
productivity of forest in eastern Northeast China, southeastern Shaanxi, southern
Yunnan, and eastern Guangxi has increased significanthe risks of forest fire and

outbreaks of pests or disease have increased some regions.
2) Grasslands

In the past 50 years,climate change has had considerable impacts on the
phenological phases, vegetation cover and productivity of grassland#\s a
consequence of rising temperature, greewp occurs earlier than before in
grasslands in Inner Mongolia and on the Tibetan Plateau, while yellowing is
delayed, and the vegetation growing season is prolonged. Warming and drying in
northern grassland regions have resulted in a decline in forage yield and carrying
capacity, with the greatest decline in productivity occurring in centraleastern
Inner Mongolia and southeastern Gansu. There have been varying impacts on
forage yield and carrying capacity of @sslands in different parts of Western China,
where climate trends have tended towards warming with increased precipitation,
with the greatest increase in forage productivity occurring in southwestern
Xinjiang and eastern Tibet. Because the level of in@se in precipitation in
northern and eastern Xinjiang and southern Qinghai over the past 50 years has
been limited, forage yields and carrying capacity have declined somewhat.

3) Wetlands

Climate change has resulted in a contraction of wetlands and a dediin its
functions over the past decadesln the past 45 years, the wetlands in the source
regions of the Yangtze and Yellow Rivers have become significantly degraded, as
evidenced by a contraction in area and fragmentation. The areas of typical marsh
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meadow and alpine peat bog in the source region of the Yangtze River have
shrunk by 29% and 45%, respectively, while the typical marsh meadow and
alpine peat bog in the source region of the Yellow River have shrunk by 30% and
54%, respectively. Temperature rse has been the main cause of the degradation
of alpine wetland. In the past 50 years, rakfied wetlands have been shrinking

and their functions have declined. Wetland in northwestern arid regions have
shrunk the most, followed by those in the Sanjiang Alaand the Yangtze Plain.
Human activities were the biggest contributing factor behind the contraction of
wetlands in the Sanjiang Plain, while temperature rise and a decrease in
precipitation were secondary factors.

4) Lakes

Climate change has resulted isignificant change in the water level and area of
lakes over the past decades. Between 1971 and 2004, the area and volume of
Namtso (Lake Nam) in Tibet increased by 2.37 square kilometers/year and 237
million m3/year, respectively. Increasing precipitaticn and related runoff
contributed 47% of the increment in total recharge of Lake Nam, while increasing
glacial meltwater contributed the remaining 53%, demonstrating that the
increase in glacial mekwater due to climate warming has been the main cause of
the rapid expansion of Lake Nam. In the past 40 years (192914), Siling Lake in
Tibet expanded by 42%, with an annual average expansion of about 18.7 square
kilometers. The increase in recharge from meltvater due to a continuous
temperature rise might be the main cause of lake expansion, while slower
evaporation from the lake due to decreasing wind speeds might be another cause.

5) Biodiversity

In the past 50 years, the distributions of wildlife and wild plants has changed due
to human activities and clmate change. Some resident birds and migratory birds
have moved northwards or westwards. The distribution of some amphibians has
been shifting westwards. Some reptiles have moved northwards or westwards,
bats have moved northwestwards, and some plants oriigally only found in the
tropics have been found in warm temperate or high elevation areas. There has
been a change in the distribution of some wild plant relatives and wider
distribution of some pests. The biggest factor behind the change in biological
diversity has been human activity, with climate change as a secondary factor.
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2.3.2 Impacts of Future Climate Change on Terrestrial Ecosystems
1) Forests

Future climate change will have significant impacts on the distribution of forests,
their functions and disasters. Under future climate change scenarios, the boundary
of humid forests will shift northwards, while Northeast China will no longer have
cold temperate zone humid forests. If temperature rises by T, the Dahurian larch
forests in the northern Greater Khingan Range will shrink, and the southern edge
of deciduousconiferous forests will shift northwards by 1 degree of latitude. If
temperature rises by 2C, the distribution of the Dahurian larch forests in the
Greater Khingan Range will further sht northward, Dahurian larch forests will
shrink, and the southern edge of deciduousoniferous forests will shift
northwards by 1.5 degrees of latitude. Climate change will result in change in the
net primary productivity of forests. The results of multtrmodel ensemble
evaluations suggest that, in a low GHG concentration scenario, the area of forest
affected by decreasing net primary productivity will become smaller, while in a
high GHG concentration scenario, it is projected that after 2050 the area ofdst
affected by decreasing net primary productivity will increase, with the area at high
risk of decreasing net primary productivity increasing from 5.4% (20212050) to
27.6% (2071-2099) of total forest area. High risk areas are mainly concentrated in
the southern subtropical zone and the tropics. In a medium or high GHG
concentration scenario, during 20212050, the total value of forest ecosystem
services in China will increase, except in a few regions (central Xinjiang, western
Inner Mongolia, northwestern Gansu, southeastern Tibet, some forest edges in
northeastern China and southern China), with a greater increase in the value of
forest ecosystem services in the east and south than in the west and north. Under
future climate change scenarios, the freqgncy and area affected by forest fires in
northern China will increase, while the length of the forest fire season will be
significantly extended. The suitable habitat of pine wood nematode will gradually
expand, and some regions originally not suitable fats distribution will become
suitable habitats due to change in the climatic environment, and the risk of forest
pests and disease will increase.

2) Grasslands
&OOO0OA AIT EIi AOGA AEAT CA xEI1 AEAT CA OEA
grassland ecosgtems. Temperature rise will result in the further shift of the alpine

grassland boundaries to higher elevations on the Tibetan Plateau, the Tian Shan
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and the Qilian Mountains. Under the influence of rising temperature, compared
with the reference period (1961-1992), alpine meadow area on the Tibetan
Plateau will shrink, the alpine steppe area will expand, and the net primary
productivity of alpine grasslands will decrease. The productivity of most
grasslands in western Inner Mongolia will decrease, whilehe productivity of
meadow grassland and typical steppe in Northeast China will increase.

3) Wetlands

Future climate change will result in change in the distribution of wetland and will
cause contraction in wetland area. Compared with 1961990, in a future high
GHG concentration scenario, during 2012040, the area in the three northeastern
provinces with a suitable climate for wetlands will shrink considerably and
wetlands will severely degrade. The region with a highly suitable climate will shift
to the southern part of the three northeastern provinces. Future climate change
will result in contraction of the wetland area in the Greater Khingan Range and
cause severe degradation of wetlands, with about 30% of wetland disappearing by
2050, and about 60% disapearing by 2100. The distribution of the regions with

a suitable climate for alpine wetlands on the Tibetan Plateau will change, and the
suitable area will shrink. Under a low GHG emission scenario, it is projected that
by the mid-21st Century, the alpinewetland on the Tibetan Plateau will shrink by
35.7%, and the wetland meadow and the salt marsh in the Changtang drainage
basin will vanish. Under future climate change scenarios, the important functions
of some wetlands, such as carbon sequestration, wateetention, and wildlife
habitat, will be at risk.

4) Biodiversity

Chinese scientists have assessed the impacts of future climate change on
angiosperms, gymnosperms, ferns, bryophytes, birds, fauna, amphibians and
reptiles. In various climate scenario, compared with the suitable distribution
range of flora and fauna during 19512000, their suitable distribution range will
narrow in 2026-2050. The number and proportion of species losing more than 60%
of their suitable distribution range is shown in Table3-2.

1 For example, thecomprehensive evaluation results using 5 models (GFBESM2M, HadGEMES , IPSL
CM5ALR, MIROEESMCHEM and NorESM AM), and 4 climate scenarios (atmospheric radiative forcing of
2.6 W.m2, 4.5 W.n%, 6.0 W.n? and 8.5 W.n®).
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Table 3-2 Proportion of Suitable Distribution Ranges for Animal and Plant Groups
Lost and Number of Species Affected under Future Cimate Change Scenarios

Species/groups of Number of Proportion of suitable Number of
fauna and flora species assessed distribution range lost species
Angiosperm 79 0 60% 2-4
Gymnospermae 109 0 60% 2-8
Pteridophyte 109 0 80% 3-11
Bryophyte 115 0 60% 4-8
Bird 114 60%-80% 1-6
Fauna 118 0 80% 1-4
Amphibian 91 0 80% 2-6
Reptile 115 0 80% 1-3

2.4  Climate Changeémpacts on Coastal Zones and Ecosystems, and

Vulnerability

2.4.1  Climate Changelmpacts on Sea Level and Extreme Marine Events
1) Observations of sea level and extreme marine events in the past 50 years

The trend in sea level irChina has been increasing with fluctuations (Figure-34)
From 1980 to 2017, the coastal sea level in China rose at an average rate of 3.3
millimeters/year. Annual rates of sea level rise of the Bohai Sea, the Yellow Sea, the
East China Sea and the Southhi@a Sea were 3.2 millimeters/year, 3.4
millimeters/year, 3.2 millimeters/year and 3.4 millimeters/year, respectively, all

of which were higher than the global average rate of sea level rise (Figurel3).
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Figure 3-15 Sealevel Changes at Major Monitoring Sations along the Coast of China
in 1980 -2017

Sea surface temperature has been rising. In the past 50 years (198@11), the
iTO00 OECTi EEXZEAAT O OEOA ET OAA OOOEAAA OAI PA
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in winter, at 0.55 C/decade. The rates of increase in spring, autumn and summer

were 0.45 C/d ecade, 0.35C/decade and 0.25C/decade, respectively.

4EA ETAEAAT AA T &£ 001 Oif OOOCAO ET #EETABO
According to the Bulletin of Marine Disasters in China published by the State

Oceanic Administration between 2005 and 2017, inthe past 13 years, the
AOANOAT AU 1T &£ 001 Ofi OOOGCAO ET #EEI ABO Al AOO/
on average. The rate of the decrease between 2012 and 2017 was twice that

between 2005 and 2011, but there was no significant change in the frequenajth

which disasters occurred.

cq %Oi 1 O0EIT 1 &£ AEOAOOADO ET #EETABO Al AOO,
In the past 50 years, estuaries and coastal zones experienced intensified seawater

intrusion. Exceptionally high sea level and a decrease in the groundter level

resulted in intensified seawater intrusion, thus freshwater resources in coastal

zones have been severely polluted and the effective utilization of land resources

has been restricted by soil salinization. Owing to the combined effects of risisga

level and spring tides, the Yangtze River estuary and Pearl River estuary suffered

more frequent seawater intrusion and the coastal plain of the Bohai Sea has

suffered severe and widespread seawater intrusion.

Climate change has resulted in rising sdavel and increasing tide range, which has

aggravated coastal erosion. Coastal erosion disasters are a common occurrence on

#EET AGO 11 OA OEAT puyhnnm EEITI AOAOO 1T £ I AE
14,000 kilometers of island coastlines, and almost atbpen muddy coasts and

about 70% of sandy coasts have suffered erosion to different degrees.

The rise in sea level will heavily influence flood discharge at the estuaries. Most of

#EET AGO AT AOOI ET Ah OOAE AO ET OEARVen EAE " AL
Delta and the Pearl River Delta in particular, are at a low elevation. With extremely

high water levels, a slight rise in the sea level will aggravate the flooding of a large

area of land.

3) dimate change impacts on coastal terrestrial ecosyste ms

The rise in sea level will aggravate seawater intrusion and coastal erosion, heavily
influence coastal ecosystems, result in deterioration of the structure, physical and
chemical properties of soil, and decrease in ecological fertility, change highly
productive arable land into salinealkaline wasteland, degrade land resources and

plant communities, and decrease ecosystem service function.
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With the combined influence of rising sea level and land reclamation activities,
#EET AGO Al AOOAIT sek@ly daimdyér. 579 6fAnterfidalAzbne
wetlands have disappeared, and the ecosystem service functions of wetlands in
the southern Yellow Sea and the coastal zone of the East China Sea have declined
by 30%-90%.

Due to rising sea surface temperature, corddleaching and death has occurred in

#EET AG6O OOl PEAAT OAA AOAAOG8 3ET AA ¢nmmh AT O
to different extents in southern China and southeast coastal zones, with severe coral

reef bleaching on Weizhou Island in Beibu Bay the South China Sea.

Considering the rise in sea level, regional social, economic and environmental
quality, the intensity of the factors causing disasters, and regional capacities for
resisting disasters, the estuary ecosystems of the Yellow River, thangtze River
and the Pearl River in China have been identified as the most sensitive to rising sea
level.

2.4.2  Potential Impacts of Future Climate Change
1) Sea level rise

It is project that in the coming 30 years, the coastal sea level of the Bohai 3a4

rise by 70-150 millimeters, and those of the Yellow Sea, the East China Sea and the

South China Sea will rise by 8060 millimeters, 75-160 millimeters, and 70-160

millimeters, respectively! The rise in sea level will lead to a significantly shorter

OAOOOT PAOET A T &£ OEA AOAOACA A@OOAT A xAODAC
example, by 2050, in Shandong Province the return period for a 18@ar extreme

water level will be shortened to 1030 years, and by 2100, the return period for

the 1000-year extreme water level will be shortened to 10 years.

2) dimate change impacts on the coastal environment

In the coming 30 years, the Yangtze River Delta, the Pearl River Delta and the
Yellow River Delta will be the most vulnerable zones. By 2050, such important
coastal economic belts as the Pearl River Delta, the Yangtze River Delta and the
Yellow River Delta will face high risk of being flooded due to rising sea level (Figure
3-16), which will aggravate seawater intrusion, coastal erosion and flooding of
lowland areas.

1 2017 Bulletin of Sea Leveis China
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Figure 3-16 Areas that may possibly be affected by a 100 -year water level along the
coast of China in 2050

3) Vulnerability and risk analysis

The comprehensive assessment of coastédnd elevations, the grade of shore
protection infrastructure, storm surge intensities and ecosystems found that in the
future the five main vulnerable zones subject to climate change influence in China
will be the Yellow River Delta, Bolai Bay coasts, Bei Plain, the Yangtze River Delta,
the Pearl River Delta, the Liaodong Bay area, and the lowland area of the western
coast of Taiwan. With existing dikes, by 2050, if the historical maximum tide level
or the 100-year high tide level occurs, over 100,000quare kilometers of coastal
land might be affected.

2.5 Climate Changémpact onPublic Health

2.5.1 Impact of Climate Change on Human Chronic Diseases

The most direct impact that climate change has on human chronic diseases is the
heat effect due to &treme high temperature. Future climate change scenario
modelling suggests that this effect will become more frequent, extensive and
lasting. For example, during the summer heat wave in China in 2013, 5,758 cases
of sunstroke were reported, representing anincrease of nearly 200% over

previous years. In terms of excess mortality, there were more than 5,000
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additional cases of premature death in 16 provincial cities in central and eastern
China, of which most were due to cardiovascular diseases and respirataliseases
and affected the aged over 65. Risk assessment of chronic diseases associated with
climate change suggests that under a high GHG concentration scenario, health
risks due to high temperature will become increasingly significant, especially
amongthe population in rural areas.

2.5.2  Impact of Climate Change on Human Infectious Diseases

Climate warming will lead to pathogenic recovery and transmission and influence
the spatial and temporal distribution and quantity of vectors and intermediate
hosts, pathogenesis, and the distribution of diseases. Under future climate change
scenarios, areas at risk from dengue fever in China will expand northward
significantly and the population at risk will increase significantly. For example,
under low and high GHG concentration scenarios, the number of counties or
districts at high risk of dengue fever in China will increase from 142 today to 228
257 by 2100 and the population at high risk will increase from 168 million today
to 230-490 million by 2100. In addition, climate change might also influence the
marine environment, the quality of surface water, and further affect the
occurrence of waterborne communicable diseases.

2.5.3  Vulnerability of Population Groups to Climate Change

Climate change willaggravate the vulnerability of human health. In terms of
different diseases, those with cardiovascular disease, cerebral apoplexy, acute
myocardium infarction, ischemic heart disease, respiratory disease and chronic
obstructive pulmonary disease are vulneable to climate change. In terms of by
individual characteristics, the aged and infants are vulnerable to climate change.
By region, the population in northern areas will be more susceptible to future
warming due to their long-term physical adaptation, andthe population in rural
areas will also be more vulnerable because they will have a higher risk of exposure
due to their lack of effective response measures.

Chapter 3  Climate Change Adaptation Policies and Actions

3.1 Climate Change Adaptation Goasd Tasks

According to theOutline of thel2th Five-Year Plan for National Economic and Social
$AOGAT T PI AT O 1T £ OEA qharkimatteAréf@dredtddadutlire BfA
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the 12th FYR, the Outline of thel3th Five-Year Plan for National Economiand
3T AEAT $AOGATT PI AT O T & OBefeinaitek releried®@s 2 ADOAT E
Outline of the 13th FYPand the National Climate Change Adaptation Strategy
(2013-2020), China will further pro-actively adapt to climate change and will take
climate change into full consideration in economic and social development efforts
such as ruraturban development planning, infrastructure development, and
productive force distribution. We will formulate and adjust technical standards in
this regard at an appropriate time and put into effect an action plan for adapting
to climate change. China will strengthen systemic observation and research on
climate change, improve systems for foreasting and giving early warnings,
become better able to respond to extreme weather conditions and climatic events.
The objectives to achieve by 2020 are a significant increaseadaptation capacity,

to implement all key tasks, and to establish regionalpstial and function planning
for adaptation.

Agriculture: By 2020, the proportion of crops under comprehensive crop
protection to prevent and control major crop diseases and insect pests will exceed
40%, water use efficiency for arable land irrigation willincrease to over 0.55,
water use efficiency of crops will increase to over 1.1 kg/@ and the effectively
irrigated arable land area will exceed 1 billion ha, and the penetration rate of
practical adaptation technologies among the rural labor force will each 70%.

Water resources: By 2020, total national water consumption will be controlled
within 670 billion m 3, water consumption per ten thousand Yuan of GDP will
decrease by 23% compared to 2015 levels, and water consumption per ten
thousand Yuan of indugrial value addedwill fall to 65 m3. Watershed management
measures will be applied in 244 important rivers with a watershed of 3,000 krh
or greater, the water quality of urban water supply sources will basically comply
with standards, and 80% of the mairwater functional areas, such as rivers, lakes
and reservoirs, will be compliant with water quality standards.

Land and coastal ecosystems: By 2020, forest coverage will increase to 23.04%,

forest stock volumes will increase to over 16.5 billion r#, the proportion of forests
AEEAAOAA AU Z£EOA xEI 1T AA OAAOGAAA O1T AAITT x p
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desertification, salinization and degradation will be strengthened tcachieve an

overall vegetation cover of 56%. The proportion of effectively protected natural

wetlands will exceed 60%. More than 95% of key wild animals under state
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protection and more than 90% of wild plant species with extremely small
populations will be effectively protected. Soil erosion control measures will be
applied to an additional area of 0.27 million km, and over 50% of the treatable
desertificatedarea will be treated. Sea reclamation will be strictly controlled, with
no less than 35% of the natural shoreline retained.

Urban areas: By 2020, climate change adaptation indicators will be incorporated
into the urban and rural planning system nationwide as well as construction
standards and industrial development plans. Thirty pilot cities for climate change
adaptation will be established, and the management level for climate change
adaptation in representative cities will be significantly raised. The mportion of
green buildings will reach 50%. The stepwise achievements made by pilot
climate-resilient cities will then be assessed and disseminated.

3.2  Climate Change Adaptation Policies and Actions

3.2.1  Agriculture

Since the 11th FYPReriod, Chinahas issued such policy documents as tHth FYP
for National Agricultural and Rural Economic Developmerthe National Plan for
the Development of Modern Agriculture (2012015), the National Plan for
Agricultural Modernization (20162020), the 13th FYPfor National Rural Economic
DevelopmenttheWork Plan for National Demonstration Activities on Watesaving
Farmland and the Plan on Scientific Responses to El Nino for Disaster Relief and
Harvest Protectionand has actively taken preventive measures amst the adverse
effects on agricultural production of regional drought and floods, plant disease and
pests outbreaks, and extreme climate events induced by climate change. Local
governments have actively developed watesaving agriculture and popularized
such adaptation technologies as dryland farming, drought control and soil
moisture conservation, and striven to improve the quality of arable land,
supporting crop residue management and soil fertility improvements. Capacities
for crop breeding have beergreatly enhanced, and cultivated crop species with
strong adaptation and resistance to high temperature, low temperature and
drought have been developed.

3.2.2  Water Resources
Since the 11th FYBeriod, China has published such policy documents as thath

FYP for Construction of Watesaving Societythe Water Function Regionalization of
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Nationally Important Rivers and Lakes(2011-2030) and Opinions on the
Implementation of the Strictest Water Resources Management Systhich has
implemented thestrictest water resources management system across the country,
established a fourlevel (i.e., province, city, county and township) river chief
system, and made comprehensive arrangements for the protection of water
resources, management of rivers and lakshorelines, prevention and control of
water pollution, control of the water environment, restoration of water ecology
and supervision of law enforcement. During the 12th FYP period, it has also
accelerated the establishment of a watesaving society thraighout the country by
conducting 100 national watersaving society construction pilots and 200
provincial pilots, and implementing ten watersaving actions (including
agricultural water-saving measures compatible with productivity increase,
industrial water-saving with efficiency increases, and urban watesaving with
consumption reduction), conducted comprehensive control and protection of
water resources across the country, boosted the hygienic inspection and
monitoring of drinking water, improved urban and rural water supply capacity and
constructed a batch of major hydraulic projects to improve flood risk management,
stabilize dangerous reservoirs and prevent geological disasters such as landslides.

3.2.3  Terrestrial Ecosystem

The protection of forestecosystems has been strengthened. In line with thE2th
FYP for Forestry Developmeand the13th FYP for Forestry Development, China has
introduced the Program for Forestry Actions on Climate Change Adaptation (2016
2020) and Key Points for the Fiwgear Action on Responding Climate Change in
Forestry, where the proportion of fire-resistant, drought (moisture)-resistant,
disease and pestesistant and extreme temperatureresistant tree species is
increased in afforestation, climate changeadaptation forest cultivation and
management models are promoted, the protection of natural forest is intensified,
and the monitoring, prevention and control of fire, pest invasion and other forest

s z s z A

in the face of climate change.

A virtuous circle of grassland ecology has been promoted. Through ti8th FYP
for National Grassland ProtectiorConstruction and Utilization and the Plan for the
Rehabilitation of Arable Land, Grassland, Rivers drakes (20162030), China has
intensified the role of climate change adaptation elements in the design of top

level policies, supporting the transformation of grasslanebased animal
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husbandry production models and expanding the conversion of marginal arable
land to forest and grassland. During the 12th FYP period, the state invested 77.55
billion in the Grassland Ecology Conservation and Subsidy and Reward policy,
which has implemented enclosure from grazing on 82 million ha of grassland,
implemented grasslivestock balanced management on 174 million ha of
grassland, and supported cultivation of grass on 8 million ha each year.

Wetland protection and desert control have been strengthened. Wetland recovery
and comprehensive management works have been implemesd to strengthen the
protection and carbon storage of wetlands. Land greening, desert species
protection, desertification and rocky desertification monitoring and land
vegetation recovery actions have been taken to boost the comprehensive control
of desertfication, karst rocky desertification and soil erosion.

The protection of ecosystems has been intensified. The division of three control
lines for ecological protection, permanent arable land and urban development
limits have been completed, and the ecotpcal safety barrier system has been
optimized. The rehabilitation system for arable land, grassland, forest, rivers and
lakes has been improved and markebriented and diversified ececompensation
mechanisms have been established. Ecological corridors anbdiodiversity
protection networks has been preliminary developed, and such major ecological
conservation and restoration projects as protection of wild fauna and flora, and
development of nature reserves, have been implemented to improve the quality
and stability of ecosystems.

3.2.4  Coastal Zone and Coastal Ecosystems

Since the 11th FYReriod, China has revised thélarine Environment Protection
Law, introduced plans or administrative regulations on national marine industry
development, marine observation and forecasting, disaster prevention and relief,
increased punishments for marine environment pollution, and strengthened
institutions for marine adaptation to climate change. Coastal ecological
restoration and vegetation protection, coastal forest shelterbelts and tidalefense
engineering, and improved the resistance of coastal zones and coastal ecosystems
to climate disasters have all been strengiened. Threedimensional monitoring,
forecasting and early warning of marine disasters, such as storm surge, waves, sea
ice and coastal erosion, have been strengthened. Technical guidelines on impact
assessment of sea level rise on vulnerable areas haveehepublished, and
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vulnerability assessment has been conducted in major areas, such as coastal
provinces and cities. Surveys have been conducted to assess the impact of sea level
change and coastal erosion monitoring and evaluation has been conducted.
Studies have been made of lonterm trends in marine disasters and
AT Geoil 11 AT OAl EAAOT OO #EET A80O Al AOOAI
the possible effects of future climate change on marine disasters.

3.25 Human Health

Capabilities to secure theadaptation of human health to climate change have been
improved. China has improved capacities and management levels of the
government in providing public services to adapt to climate change by boosting
the establishment of health monitoring, survey andisk assessment systems and
standard systems, and by providing good medical and health services in high
temperature weather; strengthening control and prevention of diseases closely
related to climate change; monitoring epidemic dynamics and studying
influencing factors; preparing public health emergency plans and relief
mechanisms for epidemics such as Middle East Respiratory Syndrome, human
infection with H7N9 avian influenza and Dengue Fever, which are closely related
to climate change; establishing pilat in each province, autonomous region and
municipality in China to monitor public health hazard factors in public places;
monitoring the impact of smog conditions on human health and establishing high
temperature, heat wave and health risk early warning sstems; strengthening the
study of climate change adaptation in the sphere of human health, organizing and
implementing climate change adaptation and human health protection projects,
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events, such as high temperature and heat waves.
3.2.6  Major Adaptation Areas

The whole nation is divided into three categories of adaptation zone: urbanization,
agricultural development and ecological safety. Adaptation tasks with different
focus have been set for these adaptation areas by comprehensively considering the
different influences that climate change exert on the production and life of people
living in different areas. In urbanization zones, at the same time as promoting
urbanization, urban infrastructure adaptation capacities have been strengthened
to improve the human settlement environment and guarantee the safety of
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the focus has been on guaranteeing the sabupply of agricultural products and
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national ecological safety and promoting harmony between human and nature.

3.3 Climate Change Adaptation Progress and Achievements

Agriculture: The effectively irrigated arable land area in China has increased from
55 million ha in 2005 to 65.8 million ha in 2015, and irrigation water use efficiency
has increased from 0.45 in 2005 to 0.53 in 2015.

Water resources: China further optimized water resources allocation. By October
2017, Phase 1 of the central route of the Soutto-North Water Diversion Project
has supplied a total of 10.858 billion r of water to northern China. Water safety
has been further strengthened, the urban sewagedatment rate having increased
from 82.3% in 2010 to 90.2% in 2015. The integrated flood control and disaster
relief system has been further improved, and during the 12th FYperiod, 2,058
county-level torrential flood monitoring and warning systems and public
monitoring and prevention systems were established across the country,
increasing the number of flood reporting stations to 97,000, and the number of
deaths and missing people due to floods has fallen to its lowest level since the
founding ofthe Peop A6 O 2ADPOAI EA 1T £ #EEIT A8

Terrestrial and coastal ecosystems: All commercial felling of natural forest in
major state-owned forest areas has been stopped, and in 2015 national forest
cover reached 21.66%, with forest stock volume reaching 15.1 billion iInDuing

the 12th FYPperiod, the total area of comprehensively controlled soil erosion
across the country was 266 thousand ki By the end of 2017, over 270 marine
reserves of various levels and types had been created in China, covering an area of
over 120,000 square kilometers, amounted to about 4.13% of the sea area under
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Urban: Following national requirements, 28 climateresilient urban construction
pilot areas have prepared implementation plans for climateesilient urban
construction, current and future climate change impact assessments have been
organized, and climate change risk analysis has been conducted in key sectors and
fields, and the urban meteorological disaster monitoring, early warning and
prevention system has been graduly improving.
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Part IV Policies and Actions for Climate
Change Mitigation

The Chinese government has focused on the goals and tasks of controlling GHG
emissions and made a positive achievement in climate change mitigation by
adjusting industrial structure, optimizing energy structure, saving energy and
enhancing energy efficieng, controlling non-energy GHG emissions and
increasing carbon sinks. China will make further efforts to bring the strategy of
addresdang climate change into the economic and social development plan and
take the goal oNDCas an important task of ecology ad environmental protection

in the current and future period. China will actively control GHG emissions,
promote mechanism and institution innovation, and thus to make new
contributions to protecting the global climate.

Chapter 1  Targets and Actions fa6HG Emission Control

With much importance attached on the work of addressing climate change, the
Chinese government has taken a series of policies, measures and action plans to
effectively control GHG emissions and has made a positive progress in addregsin
climate change.

p8p "TAT O T £ #EET A6O . ACGETTAITIT U ¢,
In 2009, China declared the nationally appropriate mitigation actions to the
international community, that is, by 2020 the C® emission per unit of GDP
(hereafter referred to as carbonintensity) will be reduced by 40% to 45% thanthe
2005 level, the share of non-fossil energy in primary energy consumption will be
increased to around 15%, the forestry area will be increased by 40 million ha on
the basis of 2005, and the forest stockolume will be increased by 1.3 billion n¥
comparedwith 2005 level. In 2015, the Chinese government submitted the NDC to
the UNFCCC: China will peak €@missions by around 2030 and strive to peak it
earlier, and by 2030 carbon intensity will be reduced § 60% to 65% than that in
2005, the share of norfossil energy in primary energy consumption will be
increased to around 20%, and the forest stockolume will be increased by 4.5

billion m3 compared to 2005level. These actions were determined autonomously
by China according to its national circumstances and indicated the direction of
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actively addressing global climate change for a long term in China.
1.2  Progress and &formance of the Policies and Actions Taken

In 2011, the Outline of the 12th Fiverear Plan for National Economic and Social
Developmenthereinafter referred to asOutline of 12th FYPspecified the Chinese
goals of controlling GHG emissions by 2015; aride 12th FiveYear Work Plan for
Controlling Greenhouse & Emission(hereinafter referred to as GHG Control in
12th FYP was issued to deploy relative policies and actions.

China has used various approaches, such as adjusting industrial structure,
optimizing energy structure, saving energy and enhancing energgfficiency,
increasing forest carbon sinks and strengthening system innovation to
significantly reduce energy intensity and carbon intensity, and effectively control
GHG emissions.

According to the published statistical information, China has made major
achievementsin terms of GHG emission control.

The carbon intensity has been reduced dramatically. Based on the preliminary
calculation, from 2010 to 2015, theenergy-related CQ emission per unit of GDP
was cumulatively reduced by around 22%, exceeding the indicator of the 12th/P,

which laid a solid foundation to achieve the goal of a 40945% decline from 2005

to 2020.

Industrial structure has been gradually optimized. In 2010, the value addedof
service industry accounted for 44.1% of the GDP, 2.8 pps higher than that of 2005.
In 2015, thevalue addedof service industry accounted for 50.2% of the GDP, 6.1
pps higher than that of 2010, exceeding the target of the 12th FYP.

The energy intensity has been reduced significantly. From 2005 to 2010, the
energy consumption per unit of GDP (energy intensity) fell by 19.3%, completing
the task of the 11th FYP. From 2010 to 2015, the energy consumption per unit of
GDP fell by 18.4%, excelng the target of the 12th FiveYear Plan.

The energy structure has been continuously improved. In 2010, the share of
non-fossil energy in primary energy consumption was 9.4%, up 2 pps against 2005
level. In 2015,the share of nonfossil energy in primary energy consumption was
12.1%, 2.7 pps higher than that of 2010, and exceeding the target of the 12th FYP.

Forest carbon sinks has been increased constantly. From 2004 to 2008, the

percentage of forest cover in China was increased to 20.36%, and the fors&ick
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volume reached 13.7 billion n®. By 2015, thepercentage of forest coverage was
increased to 21.66%, and the forest stockolume reached 15.1 billion n®, reaching
the goal of 2020 at an earlier time.

1.3  Key Objectives and Tasks Raised for the 13N PPeriod

To effectively implement the Outline of 12th FYPand the NDC, the Chinese
government compiledthe 13h Five-Year Work Plan for Controlling Greenhouse Gas
Emission(hereinafter referred to as GHG Control inl3th FYP in 2016, which
proposed themajor goals, including: by 2020 the C&emission per unit of GDP will
be reduced by 18% than 2015, and the total carbon emission will be effectively
controlled; the total energy consumption will be controlled below 5,000 Mtce, and
the energy consumption pe unit of GDP will be reduced by 15% than 2015, the
share of nonfossil energyin primary energy consumption will reach around 15%;
and the percentage of forest cover will reach 23.04%, and the forest stoelume
will increase to 16.5 billion ns.

Looking into the 13th FYPperiod, China still faces many challenges in terms of
GHG emission control. China needs to continuously strengthen legal support,
enhance policy coordination, improve fundamental ability and guide public
opinion. The Chinese governmenwill make further efforts to strengthen the
policies and actions in controlling GHG emission, build a sound, levarbon, and
recycling economic system, construct a clean, leearbon, safe and efficient energy
system, and encourage the simple, moderate, gne and lowcarbon ways of life.
Reducing carbon intensity constantly, China will also effectively control the total
carbon emission to lay a solid foundation to achieve the goals of NDC.

Chapter 2  Adjustment of Economic and Industrial Structures

Fromthel EAAT A AT A 1 AOAO PAOET AO 1T £ OEA pc¢OE &
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has been optimized and upgraded constantly, the development pattern has been

transformed from the factor- and investmentdriven stage to the service and
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energy-intensive industries, still occupy a large proportion, and the development

of tertiary industry needs to be further strenghened. Adjusting economic and

industrial structures can effectively promote the economical use of resources and

energy, and help achieve the action goals of climate change mitigation.
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2.1  Key Policies and Actions

Since 2006, the Chinese government hasnghasized adjusting economic and
industrial structure, strengthening the guidance of industrial policies and plans,
and reducing resource and energy consumption by promoting economic
transformation so as toaddressclimate change. Theéutline of the 11th fve-Year
Plan for the National Economic and Social Developm@mreinafter referred to as
Outline of 11th FYPproposed that by 2010, the share ofalue addedof service
industry in GDP will be 3 pps higher than the 40.3% of 2005. TheOutline of 12th
FYPproposed that by 2015, the share ovalue addedof service industry in GDP
will be 4 pps higher than the 4398 of 2010.

2.1.1  Accelerate the Development of Service Industry

During the 12th FYP period, the Chinese government issued thi2th FiveYear
Devdopment Plan of Service Industd?® 4, which aims at accelerating the
development of eleven productionrelated service industries, including financial
service, transportation, modern logistics, hightech service, design consultation,
science and technology exvice, commercial service, €ommerce, engineering
consultation, human resources, and energy saving and environmental protection;
vigorously developing living service industries mainly including business and
trade, culture and tourism; and rapidly improving the rural service level.

2.1.2  Promote the Transformation and Upgrade of the Industry

The Chinese government issued thmdustry Transformation and Upgrading Plan
(2011-2015), which proposed transforming the development mode of industry to
acceleratethe transformation of industrialization from the traditional mode to a
new mode, and fully optimizing the structure of technology, organization, layout
and industry to push the overall improvement of industrial structure.

First of all, closing down outdaéd production facilities and restricting
overcapacity rapidly is a major measure of transforming development mode,
adjusting industrial structure, improving economic growth quality and economic

1 As the Chinese government has adjusted GDP data in recent years, the data 40.3% used in the reference year of
Outline of 11th FYRvas inconsistent with the updated data as shown in Figute 4
2 As the Chinese government has adjusted GDPidatcent years, the data 43% used in the reference year of
Outline of 12th FYRvas inconsistent with the updated data as shown in Figute 4
3 The 12th FiwYear Development Plan of Service Industyed by the State Council in 2012.
4 The Guiding Opians of the State Council on Accelerating the Development of the Prodteltited Service
Industryand Promoting the Adjustment and Upgrade of Industrial Strudasged by the State Council in 2014.
5 The Industry Transformation and Upgrading Plan {22015)issued by the State Council in 2011.
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benefits, and accomplishing the goal of energy saving and emsisn reduction.

During the 11th FYP period, the related departments of the Chinese government

compiled the industrial adjustment and revitalization plans for ten major

industries like iron and steel,issuedthe concrete phase out programs for calcium

carbide and coking industries and so on and proposed related policy requirements

on the work of restricting overcapacity? Entering the 12th FYP period, China has

made more efforts to eliminate backward production facilities and restrict

overcapacity, and setle goals of eliminating backward production facilities in the

19 major industrial fields, such as ironmaking, steelmaking, coking, electrolytic

aluminum and cement. At the same time, various places were required to seriously

implement the Implementing Planof Assessing the Work of Eliminating Backward

Production Facilities The Chinese government made the captioned work an
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market mechanism and by improving supporting policies.

Secondly, the Chinese government set the admission standards of enengiensive

industries, and enhanced the market access standards of the energy saving and
environmental protection industry to control the excessive growth of energy

intensive and emissionintensive industries and to promote the optimization and

upgrade of the internal structure of energyintensive industries.

2.1.3  Cultivate and Develop High -Tech Industries and Emerging Sectors
of Strategic Importance

Entering the 12h FYP period, the Chinese government, on the basis of
strengthening and expanding hightech industries, has made great efforts to
cultivate and develop emerging sectors of strategic iportance?, mainly focusing
on the seven fields including energy saving and environmental protection, new
generation information technology, biology, highend equipment manufacturing,
new energy, new materials and new energy vehicles. Ti@utline of 12th FP also
proposed the development idea of emerging sectors of strategic importance,
pointed out the goals of trying to make thevalue addedof such industries be
around 8% of the GDP till 2015, and forming a general pattern capable of
promoting the healthy development and coordinated growth of emerging sectors

1 The Several Opinions of the State Council on Restricting Overcapacity and Repeated Construction in Some
Industries and on Guiding the Healthy Development of Indussgaed by the State Council in 2009.
2 Decisions on Speeding up the Cultivation and Development of Strategic Emerging Inibssieiédy the State
Council in 2010.
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of strategic importance. In addition, the Chinese government developede 12h
FYP National Strategic Emerging Industry Plan which made a more detailed
deployment and planning for the cultivation and development of the seven
industries and formulated the development route of each industry by 2020.

2.2  Progress and Effect of Policies and Actions

2.2.1  Tertiary Industry is Thriving, Bringing a Steady Improvement in
the Industrial Structures

During the 11th FYP period, China kept improving the structure of the Three
Industries, and saw an increasing share afalue addedof service industry in GDP
(as shown in Figure 41). In China, the share ofalue addedof service industrial in
GDP increased from 41.3% in 2005 to 50.2% in 2015, when for the first time the
value added of service industrial accounting for half of GDP, representing an
increase of approximate 8.9 pps compared to that of 2005, fulfilling gveth targets
set for the 11th FYP and 12th FYP.

413%  418%  429%  42.8%  443%  441%  442%  453%  467%  47.8% 50.2%

0y
A70%  47.6%  46.9%  469%  45.9%  464%  46.4%  453%  44.0%  43.1% T

11.6% 10.6% 10.3% 10.3% 9.8% 9.5% 9.4% 9.4% 9.3% 9.1% 8.8%

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Primary Industry Secondary Industry Tertiary Industry
Figure 4-1 China'sThree Industrial Sructure Changes in 20052015

The booming of productionroriented service industry provided a strong driving

force for restructuring and stable economic growth, and the key fields of
production-oriented service industry are being adjusted continuously along with
the development of econmy and society. Based on the statistics information
released by some provinces (autonomous regions, municipalities), the

1 The 12th FYP National Strategic Emerging Industryi®iaad by the State Council in 2012.
2 The Chinese government has made somdjustments to its GDP data in recent years, so the proportion of
value added of service industry in GDP in 2005 mentioned here may not match 40.3% given as a reference year
data when theOutline of 11th FYPwas issued.
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production-oriented service industry plays an important role. Take Beijing, Tianjin
and Guangdong province as examples, in 2015, theasté of value added of the
production-oriented service industry in that of service industry were respectively
66.4%, 71.4% and 53.1%, and the proportion in regional GDP were 52.9%, 37.1%
and 26.9%, with a significant increase over previous yea¥s

2.2.2 Industrial Restructuring, Transformation and Upgrading

The work on elimination of outdated capacity has made positive achievements.
During the 12th FYP period, China eliminated a total of outdated capacity of 90.89
Mt in iron production, 94.86 Mt in steelproduction, 97 Mt in coke production, 2.05
Mt in electrolytic aluminum production, 656.51 Mt in cement production, 168.86
million weight case in flat glass production and 34.33 Mt in paper production.
China did a great work on elimination of outdated capaty, with over-fulfilled
results for each target.

The development of energy intensive industries aseffectively controlled, and the
investment growth rate apparently slowed down. For example, dafafrom the
National Bureau of Statistics of China shows #t, between 2013 and 2015,
investment in energy intensive industries increased annually by 9.9% in China, 2.6
pps lower than the annual average growth rate of industrial investment. The
investment in five overcapacity industries, namely, iron and steel, ogent,
electrolytic aluminum, flat glass, metal ship products, had negative growth within
the three years, with annual decline of 6.3%, 11.3%, 9.2%, 6.8% and 15.4%,
respectively.

The energy intensive industries also went through structural optimization and
upgrading. Between 2005 and 2010, firstly in the electric power industry, the
proportion of installed capacity of over 300 MW thermal power generating units
grew from 50% to 73%; secondly in the iron and steel industry, the proportion of
production from large blast furnace over 1,000 rdincreased from 48% to 61%;
thirdly in the building material industry, the production of new dry process cement

1 SourceOpinion of the Beijing Nhicipal People's Government on Further Optimizing and Improving Production
oriented Service Industry and Accelerating the Construction of Economic Structure toward Highli@nade
Precision and Advancement, Development Plan of the Prodariiamted Serice Industry in Tianjin City for 13th
FYRandDevelopment Plan on Productioniented Service Industry in the Industry and Information Technology
Field in Guangdong Province for 13th FYP
2 Data SourcelNotice Regarding Targets for Phasing Out Backwaodiuction Capacity of Key Industrial Sectors in
the 12th FYP Peripdnd information bulletin on the fulfillment of the backward production capacityhasing
targets for 2011, 2012, 2013, 2014 and 2015, by MIIT.
3 SourceAccelerated Optimization ofyastment Structure and Significantly Improved Shortcominds A y' I Qa
Investment Operation after the 18th National Congress of the BPtBe National Bureau of Statistics of China.
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clinker rose from 39% to 819¢.

2.2.3 A Rapid Development of High-Tech Industries and Emerging
Sectors of Strategic Importance

During the 12th FYP period, seven emerging sectors of strategic importance,
including energy saving and environment protection, new generation information
technology, new energy and so on, achieved a rapid development. In 2015, the
share ofvalued added of the emerging sectors of strategic importance in GDP in
China was around 89, also, the innovation ability and profitability were greatly
improved, with a successful job on meeting the targets set for early period of tt2
FYP. Besides, Chindeveloped a great number of emerging industry clusters with
production value over 100 billion yuan during the 12th FYP period, providing
strong support for regional economic transformation and upgrading.

2.3  Key Objectives and Tasks of 13th F¥Briod

During the 13th FYP period, the Chinese government will continue to deepen
economic reform with the focus on "change of pace in economic growth, structure
adjustment and transformation of the drivers of growth", strive to make
breakthroughs in optimizing dructures, enhancing impetus, resolving
contradictions and lengthen short stave, and essentially transform the way of
Chinese development, improve the quality and efficiency of development.

2.3.1  Striving for a Quality and Efficient Development of Servic e Industry

China will strive to increase the share o¥alue addedof service industrial in GDP
to 56% by 2020, speed up actions for the development of a modern service
industry, expand the opening up of service industry, optimize environment for the
development of service industry, and promote the transformation of production
oriented services toward the high end of value chain with professionalism, as well
as the transformation of consumeroriented services toward refinement and high
quality.

1 Data SourceRlan for Energy Conservation and Emission Reductions 12tthé&YP Period
2 SourceThe 13th FYP for DevelopiNgtional Strategicand Emergingndustries
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Box 4-1 Developing National Emerging Sectors of Strategic Importance in the 13th FYP

period

01

New-generation information technology industry innovation: Develop
the integrated circuit industry system, artificial intelligence, intelligent
hardware, new display, molle intelligent terminal, 5G mobile
communication, advanced sensor and wearable equipment as new grow
points.

02

Biological industry multiplication: __ Speed up the application of genomic
and other biological technologies in a large scale, build a netwol
application demonstration system, and advance the scale development
new-generation biotechnological products and services, such
personalized medcine, new drugs and biotechnology breeding. Propel th
construction of basic platforms of gene pool and cell bank.

03

Intelligent perception of spatial _information: Accelerate the
construction of national civil space infrastructure centered on multimode
OAI T OA OAT GET ch AOI AAAAT A 11 AEI 2

satellite navigation to build up systematic technological support anc
industrial application capability to serve for the fields of global
communication, disaster prevention and reductionyesource investigation
and supervision, urban management, meteorological and environmenti
monitoring, location-based service, etc. Speed up the commercial use
Beidou Satellite and remote sensing satellites.

04

Energy storage and distributed energy : Try to achieve the breakthroughs
and industrialization of core technologies, such as new generatic
photovoltaic, high-power and efficient wind power, biomass energy
hydrogen energy, fuel cell, smart power grids, and new energy storag
device.

05

Advanced materials: Strive to develop intelligent materials like shape
memory alloy and selfhealing material, functional nano materials like
graphene and metamaterial, nexgeneration semiconductor materials like
InP and SiC, new structural materials like high grformance carbon fiber,
vanadium-titanium and high temperature alloy, and degradable materials
and biosynthetic materials

06

New energy vehicles: Implement the plan of promoting new energy
vehicles, and encourage the use of such vehicles in urban puk
transportation and the taxi industry. Make efforts to develop battery
electric vehicles and plugin hybrid electric vehicles, break through the
critical technologies of energy density and higlow temperature
adaptability, build charging infrastructure sewice networks in compliance
with the same standards and compatible with each other, and perfect tr
sustainable supporting policy system to make the accumulated sale
amount of new energy vehicles up to five million in the country. Propel th
recycle and teatment of waste batteries of new energy vehicles.
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2.3.2  Deepening the Supply-Side Structural Reform

China will cultivate and strengthen new industries, transform and upgrade
traditional industries, build a new system for modern industries with strong
innovation ability, excellent service quality, close cooperation and friendly
environment, Promote the development of the manufacturing industry toward the
direction of high-end, intelligence, green and service. Accelerate the development
of new manufactuing industry, promote the transformation and upgrading of
traditional industries, and address the overcapacity problems in a steady and
active manner.

2.3.3  Supporting Development of Emerging Sectors of Strategic
Importance

China will put great efforts for making the share ofvalue addedof emerging
sectors of strategic importance in GDP reach 15% by 2020, provide support for the
development of industries covering new generation information technology, new
energy vehicles, biotechnology, green and lowarbon development, highend
equipment and materials, digital creativity, and put great efforts in promoting the
innovation and industrial development of emerging industries at frontier areas
including advanced semiconductors, robots, additive manufacturingntelligent
systems, new generation aviation equipment, integrated service system for space
technologies, intelligent transportation, precision medicine, highly efficient
energy storage and distributed energy system, intelligent materials, efficient
energy saving and environmental protection, virtual reality and interactive film
and television, which will be developed into new growth points, and strive to foster
a range of emerging sectors of strategic importance such as aerospace and marine
areas, informaion network, life sciences and nuclear technology.

Chapter 3  Energy Conservation and Improvement of Energy

Efficiency

Giving priority to energy conservation is a major strategy in the economic and
social development of China. China has promoted energgrservation through

policies and measures including improving laws and regulations on energy
conservation, strengthening performance assessment of energy conservation

targets, implementing key energy conservation projects, implementing economic
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incentive policies for energy conservation, improving energy efficiency standards
and labeling, enhancing energy conservation in major areas and enhancing
support of energy conservation technologies and building of service system, and
has made significant progress.

3.1 Key Policies and Actions

Since an around 20% reduction in energy consumption per unit of GDP in 2010
from 2005 was set as an obligatory target in th®©utline of 11th FYRor the first
time, the Outline of 12th FYMas adopted a 16% reduction in enerngconsumption
per unit of GDP as an obligatory target. To achieve the development targets set in
the FYP, the Chinese government has compilgdomprehensive Work Plan on
Energy Conservation and Emission Reducti@omprehensive Work Plan on Energy
Conservaibn and Emission Reduction during 12th F¥feriod and 12th FYP for
Energy Conservation and Emission Reductiovhich have become general action
plans guiding China's energy conservation and energy efficiency improvement
work during the 11th FYPperiod andthe 12th FYPperiod.

3.1.1 Improving Laws and Regulations on Energy Conservation

Energy Saving Laws the fundamental law guiding China's energy conservation
work. To motivate the whole society to save energy, improve energy utilization
efficiency, protectand improve the environment and facilitate comprehensive,
coordinated and sustainable economic and social development, the NPC Standing
Committee revised the law on October 28, 2007 and July 2, 2016.

China has further improved its laws and regulations oenergy conservation and
issued Industrial Energy Saving Management Schemiace 2011, to promote the
implementation of the basic national policies on resource saving and
environmental protection in industrial sectors, strengthen management of energy
for industrial use, adopt technologically feasible, economically reasonable and
environmentally and socially sustainable measures, reduce energy consumption
on all links of industrial sectors, reduce pollutant emission, and utilize energy
efficiently and reasorably. Such regulations and rules as thkleasures for Energy
Conservation SupervisigtheMeasures for the Administration of Energy Labglke
Measures for the Energy Conservation Examination of FiRedet Investment
Projectsand the Measures for the Admistration of Energy Conservation of Major

! The Industrial Energy Saving Management Schesued by MIIT in 2016.
108



Energy-Consuming Entitiesvere formulated and issued to further complement the
law & regulation system for energy conservation. In accordance with those laws
and regulations and based on local situations, locabgernments have developed
corresponding implementation measures. For example, the Xinjiang Uygur
Autonomous Region and Shandong Province have issued their own
implementation measures.

3.1.2  Strengthening Performance Assessment of Energy Conservation
Targets

China has broken down the energy conservation target of reducing energy
consumption per unit of GDP and assigned it to provinces, autonomous regions
and municipalities directly under the central government, and has established
target-oriented responsibility system to hold accountable local governmental
officials who fail to accomplish target tasks. In the meantime, on the basis of the
Energy Conservation Action by Over One Thousand Enterprises during the 11th
FYPperiod, China has implemented the EnergZonservation and Low Carbon
Action by Over Ten Thousand Enterprises during the 12th F¥Rperiod, propelling
about 17,000 major energy using units to do well in energy conservation during
the 12th FYPperiod. Every year China sums up and announces the asseent
results of the local energy conservation targets of over ten thousand enterprises,
and includes the target completion situation and the implementation situation of
energy conservation measures in the provincial governments' performance
assessment sgtem of energy conservation targets.

Every year Chinese provincial, autonomous region and municipal governments
report their performance of energy saving targets to the State Council. Energy
Saving Law stipulates that energy using units should establish energy
conservation target responsibilty system and reward collectives and individuals
who make achievements in energy conservation work; public institutions should
set annual energy conservation targets and prepare an implementation plan,
strengthen energy consumption measurement and monitorig management and
submit an energy consumption report of the previous year to the organ of the local
government that administers office work; the energy using units with an annual
comprehensive energy consumption of over 10 ktce and the energy using units
designated by relevant State Council department or provincial, autonomous region

1 National Development and Reform Commission and other departmengdementation Ran of Energy
Conservation and Low Carbon Action by Over Ten Thousand Entegiiiskes
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or municipal government's energy conservation administration who have annual
comprehensive energy consumption of more than 5 ktce but less than 10 ktce
should submit an energyutilization report of the previous year, including such
content as energy consumption, energy utilization efficiency, performance of
energy conservation targets, energy conservation benefit analysis and energy
conservation measures, to the energy consertian administration every year.

3.1.3 Implementing Key Energy -Conservation Projects

China has proposed the implementation of "Ten Major Energy Conservation
Projects” in theOutline of 11th FYPthose are, Lowefficiency Coalfired Industrial
Boiler (Furnace) Improvement Project, Regional Combined Heat and Power (CHP)
Project, Exhaust Heat and Excess Pressure Use Project, Petroleum Saving and
Replacement Project, Energy Conservation Project of Motor System, Energy
System Optimization Project, Building Enegy Conservation Project, Green
Lighting Project, Government Agency Energy Conservation Project, Energy
Conservation Monitoring and Technical Service System Building Project.Qutline

of 12th FYR China has clearly proposed the implementation dimprovement
Project for Energy Conservation, Peopi8enefiting Energy Conservation Product
Project, Industrialization Demonstration Project of Energy Conservation
Technologies, Energy Performance Contracting (EPC) Promotion Project, etc.

During the 12th FYP period, the whole social investment in the energy
conservation field in China was more than 2 trillion yuan, of which the fund
investment from the central finance was more than 210 billion yuan. Compared to
that before the implementation of the improvement project for energy
conservation, the energy conservation capacity formed was about 360 Méc& he
proportion of Chinese new urban buildings that implement the mandatory
standard on energy conservation was basically 100%. The total energaving
building area increased by 7 billion square meters, and the proportion of energy
saving building area in urban civil building area was over 40%. Beijing, Tianjin,
Hebei, Shandong, Xinjiang, etc. already started to implement the 75% energy
conservation standard forconstruction of new urban residential building<.

1 Source: Zhongnengshitong (Beijing) Investment Consulting Service Center, China Energy Efficiency Investment
and Assessment Committee CEB&ina Energy Efficiencywé&stment Progress Report (201BeijingChina
Science and Technology Press, 2017
2 The building data is fromh3th Fiveyear Plan for Development of Building Energy Conservation and Green
Buildings
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Box 4-2 Example of Best Energy Conservation Technologies and Best Energy Conservation
Cases in China

Low-grade industrial exhaust heat in Qianxi County, Hebei Province is
used for urban centralized hea ting project

Qianxi County in Hebei Province has used the-gpade industrial exhaust he
from steel mills to supply heat for urban civil buildings, replacing originaHtcsd
water boilers, which has significantly reduced coal consumption, gregthpwed
industrial enterprises' energy utilization efficiency, realized good environm
benefit and economic benefit and innovated business model.

Chifeng Heran Energgaving Technology Service Co., Ltd. has used the |
grade exhaust heat from the stexll 10km from the outskirts of Qianxi County t
supply heat from 3.6 milliony” civil buildings in the county, replacing seven-4
ton coalfired boilers. To achieve stable, efficient system operation, the projeg
developed specigurpose vertical alosptiontype heat exchangers, which haj
reduced the return water temperature of the primary network, realizeq
temperature difference heating, increased exhaust heat recovery rate and in
the transportation capacity of the pipeline network; tlogept has set up a proje
company at the heat supply network and the heat source respectively, combi
EPC model with the publiprivate partnership (PPP) model and develope
"networksource integration” operation model suitable for the situatid@hina in
the file of heating with longrade exhaust heat, achieving changes in heat sy
operation models and heat supply technologies and offering a feasible mo(
promoting application of lovgrade industrial exhaust heat in urban centrali
heding projects.

According to the operating situation of the Phase | of the project, the
recovered industrial exhaust heat is 0.064 Mtce ever year, reducten@ssion by
0.168 Mt, SQ emission by 543 tons and NOx by 473 tons and saving 0.38 N
water, with an overall energy saving rate of more than 85%.

Chifeng Heran Energgaving Technology Service Co., Ltd. has transforn
traditional heat supply models, used latigtance lowgrade industrial exhaust he
in urban heating and successfully turmtadto commercial operation. Its practice
an active exploration into the industrial ldemperature exhaust heat utilizati
field and has offered an innovative business model for centralized heating in
in the three north regions of China whigave tight supply of heating sources 4
high energy consumption and are rich in igrade industrial exhaust heat
surrounding industrial enterprises.

Source: NDRC

3.1.4  Implementing Economic Incentive Policies for Energy Conservation

It's proposed in Comprehensive Work Plan for Energy Conservation and Emission
Reductionthat governments at all levels should appropriate certain funds from

their financial budget to support major energy conservation projects and other
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financial policies by granting subsidies, rewards, etc., reduce or remit corporate
income tax for energy conservation projects, offset corporate income tax or other
taxes with investment in special equipment for energy conservation, and
encourage and guide financial institutbns to increase credit support to energy
conservation technology improvement projects, etc. During the 12th FYferiod,
China continued to improve economic policies that promote energy conservation,
and promote marketoriented mechanisms for energy consemtion.

In terms of budget, China has set up Special Fund for Energy Conservation and
Special Fund for Resource Conservation and Environmental Protection to support
research of key policies in the energy conservation field, building of major projects,
promotion of efficient energysaving products, energy conservation
communications, etc. and give financial rewards to energy conservation
transformation of existing buildings and elimination of backward production
capacity.

In terms of finance, the Chinese govement issued relevant supporting policies:
2,3, to increase support to green economy, low carbon economy and circular
economy, support enterprises' offering of green bonds and support energy using
units to improve energy utilization efficiency and redue energy consumption. The
policy serving areas include industrial, building, transport and other relevant

areas.

With respect to taxation, China abolished the consumption tax on leemission
autos and motorcycles; the vehicle & vessel taxes on enefggving vehicles and
new energy vehicles were halved, new energy vehicles were exempted from
vehicle purchase taxes; the compensation for mineral resources was reduced to
zero, unreasonable charges and funds introduced for energy resources were
canceled, and theesource tax rate was set a reasonable level; several preferential
policies on environmental protection tax and tax reduction & exemption were
introduced to encourage clean production, centralized treatment and recycling by
enterprises.

With respect to price, the tiered pricing system for household electricity was
introduced in the whole country, and the peakvalley electricity price system was

1 China Banking Regulatory Commissi®nide to Greenrédit, 2012.
2 National Development and Reform Commissi@njde to Offering of Green Bon@915.
3 China Banking Regulatory Commission & National Development and Reform Comi@isilertp Energy
Efficiency CrediR015.
4 Source: State Grid CorporatiofiChina, China Southern Power Grid Company Limited.
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promoted (Figure 4-2); a tiered electricity pricing system was applied for
industries with high energy consumption, high pollution or severe overcapacity,
such as electrolytic aluminum, cement, and iron and steel.

Yuan/kWh Yuan/kWh
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Figure 4-2 Prices of Household Electricity of Some Region in 2017 4
3.1.5 Improving Energy Efficiency Standards and Labeling

Since the Chinese government compiledhe First Catalog of Products Adopting
Energy Efficiency Labelinmthe0 AT D1 A3 O 2 A mQ0d4, I|yR01T7 GRing* EET A
had issued 14 Catalogs of Products Adopting Energy Efficiency Labeling. Since
2011, the Chinesegovernment has launched two phases of "One Hundred Energy
Efficiency Standard Promotion Projects” and approved and issued 206 basic
national standards on energy efficiency, energy consumption limitations and
energy conservation. As of 2017, China had corgd and implemented 64
mandatory standards on energy efficiency, 106 mandatory standards on energy
consumption limitations and some 150 recommended national standards on
energy conservation, which played an important role in resolving excess
production capacity, optimizing the industrial structure and achieving energy
conservation targets.

3.1.6  Enhancing Energy Conservation in Major Areas

China has focused on energy conservation in major areas such as industrial,
building, transport, agricultural, rural, commercial, civil and public institutions
and has improved energy utilization efficiency significantly since 2006.

Energy conservation in enterprises. China has focused on promoting energy
conservation in power, coal, iron and steel, noferrous metal, petrochemical,
chemical, building materials, papemmaking, textile, printing and dyeing and food
processing industries, defined clear targets and tasks, strengthened industry

1 National Development and Reform Commissi®rgposal on Building of Energy Conservation Standard System
2017.
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guidance, promoted advancement of technologies and enhanced supervision and
managment; developed CHP, promoted distributed energy and implemented
intelligent grid pilots; promoted clean utilization of coal, increased raw coal
washing proportion and accelerated coabed methane (CBM) development and
utilization; implemented energy efficiency improvement plans for industrial and
information industries; and promoted energy conservation transformation of
information and data centers, telecommunication machine rooms and base
stations.

Energy conservation of buildings. China has developed athimplemented Action
Plan of Green Buildings to promote building energy conservation on all sides from
planning, regulations, technologies, standards and design; urged new buildings to
strictly implement building energy conservation standard to improve stadard
implementation rate; promoted heat metering and energy conservation
transformation of existing buildings in northern regions with heating provision,
carried out the "Energysaving Warm Houses" project, renewed old heat supply
pipeline networks, and aopted heatmetering-based charging and energy
consumption quota management; done well in energgaving reconstruction of
buildings in areas featuring hot summer and cold winter; promoted integrated
application between renewable energy and buildings, promed the use of new
energy-saving building materials and recycled building materials, and continued
to promote bulk cement; strengthened the building of the monitoring system on
energy conservation of public buildings, improved energy auditing and energy
efficiency notification, and promoted energy conservation transformation and
operation management; developed building lifecycle management system and
adopted stricter building demolition management; and enhanced city lighting
management and strictly preventel and corrected excessive decoration and
brightness.

Energy conservation in transportation. China has accelerated the building of a
comprehensive transportation system and promoted the adjustment of the
transportation structure and actively enacted multtmode integrated development;

Developed urban public transport as a priority, scientifically and reasonably
allocated urban transport resources, and orderly advanced the construction of
urban rail transport. The approach of highway transportation with plateswas

promoted, and the electronic toll collection (ETC) system was fully introduced in
the whole country. Accelerated the elimination of outmoded cars, locomotives and
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vessels, basically phased out all "yelloskabel vehicles" or heavypolluting vehicles
registered before 2005, and accelerated in improving the quality of auto fuel,
Standardization of freight trucks was promoted. Ships for inland waters were
standardized, the application of LNG powered vessels was furthered, and ships
docked at harbors were srongly encouraged to use shore power. The proportion
of the railway electrification system was increased, waterways and air routes were
optimized, the energy conservation and emission reduction in aviation and ocean
transportation industries were promoted. Carried out energy conservation
transformation in airports, wharfs and stations; implemented the Phase IV
emission standard of motor vehicles, and gradually implemented the Phase V
emission standard in major cities and areas with conditions; and exploredity
regulation on motor vehicle ownership, and actively promoted energygaving and
new energy vehicles.

Agricultural and rural energy conservation.  China has accelerated elimination
of outmoded agricultural machines and tools and promoted energgaving
agricultural machinery, equipment and fishing boats; advanced the building of
energy-saving residences, promoted upgrading of firewood and coal saving stoves,
and carried out transformation for hydropower efficiency improvement and
capacity expansion in rual areas; and developed household methane and
medium- and large methane projects and strengthened operation management
and maintenance service.

Commercial and household energy conservation. China has carried out energy
conservation actions in trade serviceand tourist industries such as retail,
accelerated energy conservation transformation of facilities, strengthened energy
use management, and guided consumer behaviors; required hotels, commercial
buildings, office towers, airports, stations, etc. to strity implement the standard
on the setting of air conditioner temperature in summer and winter; and
promoted the use of efficient, energysaving household appliances and lighting
products among residents, encouraged the purchase of energgving,
environment-friendly cars, supported the riding of public transport and advocated
green travel.

Energy conservation in public institutions.  The energy saving objective
responsibility system was being introduced by public institutions. Energy

efficiency retrofit was conducted on such energy consuming systems as heating,
air conditioning and lighting. Carried out the selection of model conservation
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minded public institutions; Energy-efficient and environment-friendly products
were established as compulsory items or pdrity items in purchasing. The
application of new energy vehicles was promoted. The knowledge on energy
conservation and low carbon was popularized to foster energy conservation and
low carbon culture. The energy resource utilization efficiency was increasl
continuously.

3.1.7  Enhancing Support of Energy Conservation Technologies and

Building of Service System

China has accelerated the development, promotion and application of energy
conservation technologies, and the energy conservation service industhas seen
rapid development since 2006. China increased support to R&D of energy
conservation and emission reduction technologies in relevant national,
departmental and local science and technology plans and projects, and improved
relevant technology innowation system; continued to promote actions on energy
conservation and emission reduction technologies and organized development of
key and frontier technologies for efficient energy conservation; established the
Energy Conservation Technology and Equipmemndustry Alliance and continued

to increase efforts in R&D of energy conservation and emission reduction
technologies through National Engineering (Technology) Research Center;
implemented major energy conservation and emission reduction technology and
equipment industrialization projects, gave major support to key technology and
equipment industrialization projects such as rareearth permanent magnet
coreless motors, semiconductor lighting, use of lowgrade exhaust heat and
application of geothermal energy and shallow geothermal energy, and accelerated
the construction of industrialization bases; continued to prepare the catalog of
national major energy conservation technologies for promotion, established
selection, evaluation and promotion mechanisms forenergy conservation
technologies; focused on promotion of such energy conservation technologies as
gradient utilization of energy, power generation with lowtemperature exhaust
heat, advanced coal gasification, higholtage frequency conversion, dry
guenching, regenerative heating furnaces, absorptiotype heat pumps for heating,
ice storage and higkefficiency heat exchangers; and strengthened communication
and cooperation with relevant international organizations and governments in the
field of energy corservation, actively introduced advanced energy conservation
technologies from overseas and increased efforts in promotion.
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During the 12th FYP period, a standardized and orderly Chinese energy
conservation service market took an initial shape, peoplevorking in the energy
conservation service industry increased quickly, the energy conservation service
industry grew steadily, comprehensive energy conservation service capacity
improved significantly, the financing channels for energy conservation service
continued to expand, and the energy conservation service system was further
improved. And EPC became one of the most important ways of energy using units
to transform energy conservation technologies. The number of enterprises
engaged in the energy conseation service market in China reached 5,426, the
number of workers in the industry was 607,000, the total output was more than
300 billion yuan, and the annual growth was 30.19%; the total investment was
371.072 billion yuan, and the corresponding annuatnergy conservation capacity
formed was 124 Mtce.

3.2  Progress and Effect of Policies and Actions

During the 11th FYP period, China saw a decrease of 19.3% in energy consumption
per unit of GDP, made steady progress on energy conservation, emissieduction,

and ecological and environmental protection, fulfilled targets and tasks of 11th
FYP. During the 12th FYP period, China had a decrease of 18.4% in energy
consumption per unit of GDP, ovefulfilled targets for energy conservation, and
made greatcontributions to economic restructuring, environmental improvement,
and global climate change addressing. Between 2006 and 2015, China saved a total
of 1,576 Mtce, with 3,659 Mt C@®emissions avoided.

3.2.1  Reduction of Energy Consumption from the Produ ction of Main
High Energy Consuming Products

China saw a widespread decrease in energy consumption from the production of
main high energy consuming products (Figure 48), such as, a decrease of 14.9%
in coal consumption as per unit power generation at thenal power plants, a
decrease of 8.1% in comprehensive energy consumption for cement production as
per unit power generation, a drop of 12.0% in comparable energy consumption
for steel production as per unit production, a drop of 7.0% in electricity
consunmption for electrolytic aluminum production as per unit production, a drop
of 20.4% and 9.4% in comprehensive energy consumption respectively for
ethylene and synthetic ammonia production as per unit production, and a
decrease of 24.3% in comprehensive engy consumption for paper and
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cardboard production as per unit production.
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Figure 4-3 Energy Consumption of Energy-intensive Products of China?
3.2.2  Progress on Energy Conservation in Buildings

During the 12th FYP period, China has achieved great pregs on the cause of
energy efficient buildings and green buildings, kept raising energy efficient
building standards, and experienced a leaforward development of green

buildings, conducted in full swing residential renovation directed for energy
efficient buildings in cold and chilly areas, increased regulation on energy efficient
requirements for public buildings, and pushed steadily for energy efficient
transformation in key cities and schools, hospitals and other areas(TableX.

1 SourceChina Energy Statistical Yearbook 2016
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Table 4-1 Indicator s of Energy Efficient Buildings and Green Buildings !

Region 2010 2015
Implementation level of energy conservation standards for 95.4 100
newly built buildings in cities and towns (%)
Areas of renovated space for energy conservative buildings ir]
cities and towns located in cold and chilly areas (100 million 1.8 11.7
square meters)
Areas of renovated space for energy efficiency in buildings in
cities and towns located in areas featuring hot summers and - 0.7
cold winters (100 million square meters)
Areas of renovated space of public building for energy ) 11
efficiency (100 million square meters)
Number of projects labeled for green buildings (unit) 112 4,071

3.2.3  Progress on Energy Conservation in Transportation

Regarding the railway transportation, comprehensive energy consumption per
unit of transport workload in 2015 was 4.68 tce/million converted tKm2, a
decrease of 27.8% compared with 6.48 tce/million converted tKr in 2005,
showing a significant drop.

Regarding the highway andvaterway transportation, between 2005 and 2015, the
energy consumption per unit transport turnover of operating vehicles and ships
went down by 15.9% and 20% respectively* . For road transport, energy
consumption per 100 ton kilometer was 1.9 kilogram coakquivalent (kgce) in
2015, with an decrease of 13.6% from 2.2 kgce in 2011; for ocean and coastal
freight enterprises, energy consumption per 1000 tomautical mile was 5.2 kgce

in 2015, with a decrease of 25.7% from 7 kgce in 2011, for port enterprises)ergy
consumption per 10,000 ton was 2.6 tce in 2015, with a decrease of 17.7% from
3.16 tce in 20115

#EET A AEOEI AOEAOEI 1 6 a&mh2dDddppedy 13B%Hi DOET 1
from 0.294kg/ton -km in 2005 (basis year for target of energy conservationral
emission reduction of this industry); during the 12th FYP period, China civil

1 Notice on Printing and Distributiraf the 13th FYP for the Development of Eneaping Buildings and Green
Buildingsissued byinistry of Housing and UrbaRural Development (MoHURD), March 2017.
2 SourceStatistical Bulletin of Development of China's Transportation Industry in 2015
3 Source: Ma Chaoyun, Liang Xiao, Mao Baohua, Jia Shuépialysis of Current Situation of Energy
Consumption for Rail TransportatioBhina Railway, 2010(11):55.
4Sourcet KS t S2LJ SQa wSLzotAO 2F /KAYlF CHMBURG . ASYyyAlf ! LIRIGS
5 SourceStatistical Bulletin of Development of China's Highway and Waterway Transportation Industry in 2011
and Statistical Bulletin of Development of China's Transportation Industry in 2015
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during the 11th FYP period.
3.2.4  Progress on Regional Energy Conservation

During the 11th FYPperiod, China assigned its national energy conservation task
for reducing energy consumption per unit of GDP to 31 provinces, autonomous
regions and municipalities on mainland China. All regions fulfilled the assigned
targets for energy conservation, exclding Xinjiang which had a separate
examination, and 28 regions oveffulfilled their targets. During the 12th FYP
period, China again assigned the national energy conservation task to all regions
on mainland China, among which, through examination and rexv,10 provinces
(autonomous regions, municipalities) over fulfilled their tasks, 20 provinces
(autonomous regions, municipalities) fulfilled their tasks, and Xinjiang partially
fulfilled its task (Table 4-2).

Table 4-2 Fulfillment of Energy Saving Target for 12th Five -year Period by Area

_ Energy saving Review ) Energy saving Review
Region o Region o
objectives (%) results objectives (%) results
Beijing 17 | Outperformed | Hubei 16 | Outperformed
Tianjin 18 | Fulfilled Hunan 16 | Fulfilled
Hebei 17 | Outperformed | Guangdong 18 | Outperformed
Shanxi 16 | Fulfilled Guangxi 15 | Fulfilled
Inner
_ 15 | Fulfilled Hainan 10 | Fulfilled
Mongolia
Liaoning 17 | Fulfilled Chongging 16 | Fulfilled
Jilin 16 | Fulfilled Sichuan 16 | Fulfilled
Heilongjiang 16 | Fulfilled Guizhou 15 | Outperformed
Shanghai 18 | Outperformed | Yunnan 15 | Fulfilled
Jiangsu 18 | Outperformed | Tibet 10 | Fulfilled
Zhejiang 18 | Outperformed | Shaanxi 16 | Fulfilled
Anhui 16 | Outperformed | Gansu 15 | Fulfilled
Fujian 16 | Fulfilled Qinghai 10 | Fulfilled
Jiangxi 16 | Fulfilled Ningxia 15 | Fulfilled
) o Almost
Shandong 17 | Fulfilled Xinjiang 10
Fulfilled
Henan 16 | Outperformed

1SourceStatistics Bulletin on Development of Civil fieialndustry in 2015
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3.3  Key Objectives and Tasks of 13th FPRriod

The Outline of 13th FYRet forth main targets to save energy and improve energy

efficiency in China for the 13th FYP period (2012020), including the obligatory

target for reducing energy intensity by 15%. To push for revolution of energy

consumption. To implement alifor energy conservation action, promote energy

efficiency in areas including industry, buildings, transportation and public

institutions, and upgrade systems of boiler (furnace), lighting and motor, and carry

I 60 1 AET O POI EAAOO 1 EEA ORAORKETI DOAEOBCDADD
in developing and promoting energysaving technologies and products, and

DAOA Oi i AET O OAAETTIicUu AAIiT1 OOOAOQEIT O8
Thousand4 AT 4 ET OOAT A6 AAOEIT1T AT A OI1 01 6Aou Al
among key enegy consuming entities, promote the construction of energy

management system, metering system and eline energy consumption

monitoring system, and perform energy assessment and performance evaluation.

To implement plans to improve energy efficiency in budings and develop a

complete industry chain related to green buildings. To promote the
implementation power dispatching through energysaving and lowcarbon. To

promote the arrangement of comprehensive energy and cascade use.

After printing and distributin g the Comprehensive Work Plan on Energy
Conservation and Emission Reduction for 13th FYi® 2016, the Chinese
government required all regions, departments, and central statedwned
enterprise to come up with specific implementation plans according to their
practical conditions and the work plan, make clear targets and responsibilities,
focus on plan implementation and execution, attach great importance on
examination and accountability, ensuring the realization of 13th FYP targets for
energy conservation. later, the Chinese government formulated the Nationwide
Energy Conservation Action Plan during the 13th FYjeriod where it put forward
ten major actions including action to promote energy efficient products, action to
improve energy efficiency in key energ consuming entities, action to improve
ET AOOOOEAI AT Aocu AxEsFEAEAT Auh AAOEIT O EI
to promote energy efficiency in transportation area, action to take the lead in
energy saving by public institutions, action to muiply energy-saving services
industry, action to support energy saving technologies, action to save energy
among residents, and action to promote major energy saving projects, in an effort
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to promote the revolution of energy production and consumption in @ina, greatly
improve the efficiency of energy & resources development and utilization,
effectively control total energy consumption, and promote development of energy
saving industries, ensuring the realization of targets on energy conservation for
13th FYPperiod.

Chapter 4  Build Low Carbon Energy System

China has actively adjusted and optimized energy structure and taken a series of
measures such as vigorously developing nefossil energy, promoting clean and
efficient use of fossil energy and stricticontrolling coal consumption to construct

a low-carbon, efficient and sustainable energy system. Looking into the 13th FYP
period, China will further promote the construction of the lowcarbon energy
system to lay a foundation for achieving the goals of om-fossil energy
development and carbon emission peaking in 2030.

4.1 Key Policies and Actions

China has always developed nofossil energy while pursuing clean and efficient
use of fossil energy. It also takes the development of clean and lowarbon enegy

as the main direction of adjusting energy structure. Thd2th FiveYear Plan for
Energy Developmentcompiled by the Chinese government in 2013 further
proposed the main goals and tasks of optimizing energy structure during the 12th
FYPperiod: to lift the share of nonfossil energy consumption to 11.4%; increase
the ratio of installed power generation capacity of noffossil energy to 30%;
increase the share of natural gas in energy consumption to 7.5%; and reduce the
share of coal consumption to around5%.

4.1.1  Actively Develop Non-Fossil Energy
1) Strive to develop new energy and renewable energy

In the 11th FYPperiod, China revised the2 AT Ax AAT A %l AOCU , Ax
Republic of Chinghereinafter referred to as the Renewable Energy Lawand
compiled the Medium and Longterm Development Plan for Renewable Enerayd

the 11th FYP for the Development of Renewable Energrsich made a scientific
planning for the development of Chinese renewable energy and set forth the
guidelines and fundamental principles of developing and using renewable energy

in China. TheMedium and Longerm Development Plan for Renewable Enengyt
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forward the general goal of developing renewable energy in China in the coming
15 years, that is, to increase the sha@f renewable energy in energy consumption,
address the power questions of remote areas and shortage of living fuels in rural
areas, implement the energy utilization of organic waste, and promote the
industrial development of renewable energy technologiesDuring the 11th FYP
period, the Chinese government also introduced a series of finance and taxation
policies to push the development of renewable energy

During the 12th FYP period, China increased the support to the development of
new renewable energysuch as wind, solar, geothermal and bioenergy. The Chinese
government has released thel2th FYP for Renewable Energy Developmerith
FYP for Wind Power Developmei®2th FYP for Solar Power Developmearid 12th
FYP for Bioenergy Developméntvhich proposed the development goals, planning
and layout, and construction emphasis of Chinese renewable energy, formulate
and improve the policies of ongrid priority, full -scale purchase, favorable price
and social apportionment for renewable energy, and establisbpecial funds for
renewable energy development, which were used to support resource assessment
and investigation, relative technical R&D, pilot and demonstrative projects, and
exploitation and utilization of rural renewable resources. In 2015, China lifte the
DOEAA T £ OAT AxAAT A AT Aocu bI xAO OO0AA
and agricultural production to 0.019 yuan/kWh according to the additional tariff
collection standard®, which was 0.004 yuan/kWh higher than the previous price.

2) Develop nuclear power safely and efficiently

Since the 12h FYPperiod, China has attached more importance to the safe and
efficient development of nuclear power. TheOutline of 12th FYRproposed to
efficiently develop nuclear power while ensuring security. The Ghese
government approved the Medium and Longerm Plan for Nuclear Power
Development (20112020) and theNuclear Power Security Plan (2032020), which

1 Interim Measures for the Administration of Special Funds for the Industrialization of Wind Power Generation
Equipmentinterim Measures for the Administration of Financial Subsidies for the GaloleDemonstration
Project Interim Measures for the Administration of Financial Subsidies for the Application of Biiiigtated
PhotovoltaicsandNotice on Improving the Policies of-Gnid Wind Power Prices
2 Guiding Opinions on Promoting the Development and Utilization of Geadh&mergySeveral Opinions of the
State Council on Promoting the Healthy Development of Photovoltaic Indagrym Measures for the
Administration of Special Funds for Renewable Energy Develodnterim Measures for the Administration of
AdditionalSubsidies for Renewable Energy Power Rvleasures for the Administration of Fattale Guaranteed
Purchase of Renewable Energy Poweerim Measures for the Administration of Distributed Power Generation
andNotice on Further Promoting the Application of Buildimntggrated Photovoltaics
3 Notice on Reducing the @ymid Tariff of Coafired Power Generation and the Prices of General Industrial and
Commercial Powdssued by the NDRC in 2015.
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period. Thel2th FYP folEnergy Developmeriurther deepened the tasks and goals

of safely and efficiently developing nuclear power, including strictly implementing

0T xAO $AOAITT PI AT O6 hmind bafe® Eran&idrniatoh Gor iB A O £l

service and underconstruction nuclear power units, reinforcing nuclear power

security management in an alaround way, and improving the capacity of nuclear

accident emergency response.

4.1.2 Promote the Development of Natural Gas

1) Accelerate the development of natural gas

#EET A EAO AOOAAI EOEAA OEA OOOAOACEA COEA.
OEi O1 OAT AT 661 uUs O1T AT AT OOACA OEA Agbl 1 EOAO
12th FYP Natural Gas Developmergleased by the Chinese Government set the

targets of in 2015 a domestic natural gas supply capacity of 176 billion ¥and

import volume of about 93.5 billion n®, along with development targets for

conventional natural gas, synthetic natural gas, coal bemhethane, shale gas,

natural gas penetration rate and infrastructure etc. According to thevorking

program for air pollution prevention and controll, the share of natural gas

(excluding coal gas) will be respectively above 7% and 9% in 2015 and 2017. The

B AEAI A6 A1 01 OAO &I OOGE OEA OAOHBdmakd A | AAOGO
stable supply of natural gas and the policies of financial subsidy for distributed

energy system, feeding power into grid, and electricity subsidy to further promote

the distributed energy development of natural gas In order to regulate the CTL

and CTG Industries for orderly developmertt access parameters were proposed

regarding energy conversion efficiency, energy consumption, water consumption,

CQ emission, pollutant disdarge to regulate the operation of coato-liquids (CTL)

and coatto-gas (CTG) projects.

1 Working Progran of the Energy Industry for Strengthening Air Pollution Prevention and Gestretl by NDRC,
NEA and MEE in 2014.
2 Several Opinions on Building a Laagn Mechanism to Guarantee Stable Supply of Naturalizagd by the
NDRC in 2014.
3 Guiding Opinins on Developing the Natural Gas Distributed EnanghRules of Implementing the
Demonstration Projects of Natural Gas Distributed Enisgyed by NDRC in 2014.
4 Notice on Standardizing the Development of @odiquids and Codbased SNG IndustriescdBciencessued
by the National Energy Administration (NEA) in 2015.
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2) Accelerate the development of coal -bed gas and shale gas

In the 12th FYPperiod, the Chinese government worked out th&2th FYP for the
Developmentind Utilization of Coalbed Gas (Coahine Gas)which set forth the
general scheme of governing and using cealine gas to guide and encourage the
use of coalmine gas and the exploitation of ground coabed gas, and set the
goals that till 2015, the yield of coabed gas (coatmine gas) would reach 30
billion m3, the installed capacity of power generation of gas exceed 2.85 MW, the
number of households using gas power beyond 3.2 million, and the new proved
geological reserves of coabed gas be one trillion M. The Chinese government
also developed theShale Gas Development Plan (202Q15), which proposed the
goal that till 2015, the yield of shale gas will be 6.5 billion Pand arranged
special funds to support the exploitation of shale gasChina also formiated
related industrial policies? to promote the scientific and efficient development
and use of coabed gas and shale gas.

4.1.3  Strictly Control on Coal Consumption
1) Put more efforts in total coal consumption control

The Chinese government has cotemntly strengthened the policy of controlling the

total coal consumption since 2011. Th®utline of 12th FYProposed the tasks of

Ol POEI EUET ¢ AT AOcCU OOOOAOOOA AT A AiTTO6OITI1E
OAOEIT T Al xAUo6 AT A CO#kd @duirements Britdidl GaalEEAA OE.
consumption through a series of policies The GHG Control irl3th FYPfurther

emphasizes the goal and requirements for controlling total coal consumption.

China has set the medium and lorterm goals of controlling the natonal total coal

consumption and proposed the goal in th€energy Development Strategy Action

Plan (20142020) that till 2020, the total coal consumption will be controlled to

around 4200 Mt.
2) Reduction of coal consumption by alternative sources

In 2013, China proposed that by the end of 2017, the reduction amount of total
coal consumption of Beijing and Tianjin cities and Hebei and Shandong provinces
would be 83 Mt, and the reduced coal consumption of each of the four regions

1 Notice on Issuing the Subsidy Policies of Exploring and Utilizing Shasu@ddy the MOF and NEA in 2012.
2 Coalbed Gas Industrial Polieynd Shale Gas Industrial Polisguedby NEA in 2013.
3hb2GA0OS 2F GKS {41 dGS /2dzyOAaf 2y Laadzaiy3da (GKS W/ 2YLINBKSYyaAh(
Reduction2th FYP periggb 2 G A OS 2F GKS {GFGS / 2dzy OAf y LaadAay3a (KS Wwm
9YraaArzy  addRdz@ OS2 G GKS {iGFdS GKS | LIWINRGIFE 27
FYR /2yiNRt Ay al 22N ! NBIaqQ
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would respectively be 13 Mt, 10 Mt, 40 Mt and 20 Mt. In 2014, China took the
measures of weightreduction substitution and cleaning substitution of bulk coal

at the same time, for the purpose of realizing clean utilization of bulk coal for the
residents in the Beijing-Tianjin-Hebei region till the end of 20172. Guangdong,
Jiangxi, and Chongqing proposed that in 2017, the goals of respectively reducing
the ratio of coal below 36%, 65%, and 60%. Th&nergy Development Strategy
Action Plan (20142020) set forth the policies of implementing coal consumption
weight-reduced substitution, reducing the share of coal consumption, and cutting
down the total coal consumption in the BeijingTianjin-Hebei region, and
Shandong province, Yangtze River Delta and Pearl River @eland proposed the
goals and programs of coal consumption weighteduced substitution for Beijing,
Tianjin, Hebei, Shandong, Shanghai, Jiangsu, Zhejiang, and the Pearl River Delta of
Guangdong. In 2015, China further strengthened coal consumption contraif key
Air pollution control cities, set the target of achieving negative increase as against
the previous year in the coal consumption of the Top 10 cities of poor air quality

4.2  Progress and Effect of Policies and Actions
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1 Rules of Implementing the Air Pollution Prevention and Control Plan in the Bajnjig-Hebei Region and
Surrounding Areaissua by MEP and NDRC in 2013.

2 Working Program of Clean Governance for Bulk Coal in the BEigingnHebei Regioissue by NDRC and NEA
in 2014.

3 Interim Measures for the Administration of Weigletluced Substitution for Coal Consumption in the Major
Areasissued by NDRC, MIIT, MOF, MEP, NBS and NEA in 2014.

4 Working Program of the Energy Industry for Strengthening Air Pollution Prevention and Sen&dlby NDRC,
MEP, NEA in 2015.
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Rapid Development of Non -Fossil Energy. Since 2011, the scale of development

and utilization of new energy and renewable energy has grown significantly in

#EET A8 "U OEA AT A T £ cmpuvh #EH#Hobshén@gybl xAO
occupied 27.2% of the national gross generating capacity. The share of Amssil

energy consumption went up from 7.4% of 2005 to 12.1% of 2015, with a growth

of 4.7 pps (See Figure 4). The installed hydro, ongrid wind, photovoltaic (PV)

and nuclear powe capacities reached 320, 130, 42.18 and 27.17 GW, or 2.7, 123,

603 and 3.9 times of those in 2005, respectively.

Efficient Use of Natural Gas. Since 2011, the scale and level of natural gas
utilization has been enhanced constantly. In 2015, China producd®4.61 billion
m3, imported 61.14 billion m® and consumed 193.17 billion mM of natural gas. The
share of natural gas in the total energy consumption grew to 5.9% in 2015 from
4.0% in 2010. By 2015, a total of 64,000 km of natural gas pipelines have been
built in China to bring into shape a national gas transmission pipeline network. In
2015, the quantity of drainage of national coabed gas (coaimine gas) was 14
billion m3, in which 7.7 billion m?® were used; the yield of coabed gas (ground
extraction) was about 4.4 billion n%, in which 3.8 billion n? were used; the yield

of shale gas was 4.6 billion

Strict Control on Coal Consumption. From the middle and later periods of the

C.

12th &9 0h OEA CcOi xOE 1 &£ #EET A0 AT Al Al 1 0601 b

showed a falling trend. In 2014 and 2015, the national total coal consumption was
respectively 4116 and 3970 Mt, falling by 3.0% and 3.5% on a yean-year basis.

In the 12th FYPperiodh # EET A6 O AT Al AT 1 00i POET 1T EAA
rate of 2.6%, whth was 4.8 pps lower than the annual average growth rate of the

11th FYPperiod. The share of coal in Chinese total energy consumption has
decreased constantly from 72.4% of 2005 to 63.7% of 2015 (as shown in Figure 4

4). Compared with 2012, coal consumptin in Beijing-Tianjin-Hebei region has
decreased in 2015 with a reduction of Cg£emission by 56 Mt.

4.3  Key Objectives and Tasks of 13th FPRriod

The 13th FYP period is the deciding period for China to achieve its target of raising

non-fossil energy consumption to 15% of the energy mix by 2020 as well as the

key period for China to establish foundations for peaking carbon emissions by

around 2030. Therefore, China will further adjust and optimize energy structure,

push forward the development of new energy industries, step up to establish and
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improve a modern energy system that is clean, low carbon, safe and efficient. First,
the total energy consum@ET T xAO O1T AA AT 1 00111 AAS8
energy consumption and the intensity of energy consumption will be
implemented. Secondly, China will optimize energy consumption structure,
expand natural gas consumption and increase the share o&tural gas and non
fossil energies in the energy consumption. China aims to have natural gas account
for 10% of total energy consumption by 2020, increase nofossil energies to more
than 15% of total energy consumption; reduce coal consumption to lower #n
58%; and increase coal consumption for electricity to more than 55% of total coal
consumption. Thirdly, China will push forward sustainable development of non
fossil energies, give priority to hydrgpower development, safely and stably push
forward nuclear power development; comprehensively coordinate development
of wind power, solar energy and other renewable energies; consider local
conditions to develop bioenergy, geothermal energy, ocean energy and other new
energies. By 2020, China strives to increasinstalled capacity of conventional
hydropower to 340 GW; steadily increase installed capacity of nuclear power and
capacity under construction; increase installed capacity of wind power to more
than 210 GW, and basically achieve egrid price parity of wind power and coal
electricity; increase installed capacity of solar power generation to more than 110
GW, of which 60 GW from distributed photovoltaic power, 45 GW from
phtotovoltaic power stations, and 5 GW from solar thermal power, also, achieve
user-side on-grid price parity of photovoltaic power generation; increase installed
capacity of bioenergy power generation to 15 GW and utilization of geothermal
energy to more than 70 Mtce.

Chapter 5  Stabilization and Increase of Carbon Sinks

According to ovemll planning in addressing climate change, with rigorous
afforestation, scientific forest management, strict forest protection, the forest
resources in China has continuously increased, wetland protection continuously
strengthened and forest carbon sink stbly increased. These efforts have
significantly contributed to copping with climate change, expanding development
scope and developing ecological civilization.

5.1 Key Policies and Actions

During the 11th FYP period, China implemented the Forestry ActioPlan to
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Address Climate Change and set the target of significantly increasing forest

carbon sinks: by 2015, increase forest coverage to 21.66%, forest stock volume to

more than 14.3 billion m?, and total carbon stocks in forest vegetation to 8400 Mt;

newly improving desertification lands by more than 10 million ha; increasing

wetland area to 42.48 million ha and natural wetland protection rate to more than

vobnN AOETCET C &£ OAOO EZEOA AAi ACA OAOA OOAA
rate of forestry ppOOO OT AAO t8up8 $O0OEI C OEA pcgOE &9
forest coverage and forest stock volume as binding indicators, specified key areas

and major activities of forestry in mitigating climate change, which mainly

included stepping up afforestation andgreening, conducting nationwide forest

tending and management, strengthening forest resources management as well as

prevention and control of forest disasters.

5.1.1  Rigorously Push Forward Afforestation and Greening and Forest
Management

China activey pushed forward territory greening, made efforts to improve forest
guality and continuously increased forest carbon sinks. The Chinese government
releasedForestry Development Planning during the 12th F¥é&tiod and National
Afforestation and GreeningPlanning Outline (20112020), brought forward
afforestation and greening targets and tasks during the 12th FY{#eriod and next
10 years, and further assigned concrete targets and tasks to all regions and
departments. It is imperative to strengthen supervigon on implementation of
afforestation and greening plan, to advance afforestation and greening in dry areas,
Beijing-Tianjin-Hebei region and other key areas, and to expand the scale of a new
round of forestry programmes, to speed up the implementation okey forestry
projects such as Grain to Green, Integrated Stony Desertification Control,
Desertification Control for Areas in the Vicinity of Beijing and Tianjin, Northwest
North-Northeast China (Sanbei) and Yangtze River Forest Shelterbelt
Development, am Natural Forest Resources Conservation. China established the
Leading Group on Forest Tending and Management under the State Forestry
Administration, which set up a working system, specified responsibilities and
initiated pilot projects receiving central finance subsidiaries for forest tending. It
released National Forest Management Planning (2018050), emphasized the

1 Forestry Action Plan to Address Climate Chasgyeed by State Forestry Administration in 2009.
2 Forestry Action Key Points in Addressing Climate Cltangey the 12th FYP issued by State Forestry
Administration in 2011.
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establishment of forest management system, implemented subsidiary policies for
forest tending, enhanced scientific forest tending and stedg pushed forward the
establishment of forest management exemplary bases.

5.1.2  Strengthen Forest Resources Protection

China strengthened forestry resources protection to maximize forestry GHG
emissions reduction. China strengthened forest resources piection and
management, strictly implemented plans of forested land protection and
utilization, strictly protected national public forest, actively pushed forward forest
harvest and tree cutting management reform, enhanced forest land utilization
managemen and control, strictly struck illegal embezzlement of forest lands,
resolutely retained the trends of forest land loss and worked hard to reduce forest
carbon emissions caused by resources damage. Efforts have also been made to
strengthen natural forest resource protection, implement protective policies of
natural forest, expand the protection scope of the natural forest resources, and to
stop commercial lumbering of natural forests. China enhanced construction of
natural reserves and effectively protectedthose regions in China that have the
richest biodiversity, most precious natural ecosystems, most important ecological
functions and most beautiful natural landscapes. China strengthened forest fire
prevention by in advance motivation and deployment, conacting overall real
time monitoring, proactively preventing and pre-alarming. Also, China reduced
carbon emissions from forest fires by organizing scientific firefighting activities.
China enhanced prevention and control of forest pests, focused on dealingh
sever incidents of adventive pests intrusion, deeply pushed forward joint
prevention and joint management, pollutionrfree prevention and management,
and prevention and management in key ecological areas, improved forest health
and reduced carbon emisions caused by disasters. China enhanced wetland
protection and restoration, strongly pushed forward constructions of wetland
protection and restoration projects, which gradually elevated carbon sink
functions of wetland ecosystems.

5.1.3  Strengthen Scientific and Technological Support

China established and improved technological support system for forestry in
addressing climate change, strengthened capability building of forestry in
addressing climate change. China actively pushed forward the developnieof

forest carbon accounting and monitoring systems, infrastructure and technical
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standards of forestry carbon sink, and provided data support for scientific
decisionrmaking in dealing with climate change. Benefiting from special research
funds for public welfare industries, Introduction of International Advanced
Agricultural Science and Technology Program (948 Program), National Science
and Technology Support Program and other science and research platforms, China
conducted researches on key areas and tegologies in climate change mitigation
by forestry to solve scientific difficulties and to address climate change.

5.2  Progress and Effect of Policies and Actions

5.2.1  Forest Carbon Sinks Functionality Steadily Strengthened

According to the outcomes 6 the 8th National Forest Inventory (20092013),

#EET AGO & OAOOO AOAA EAO OAAAEAA ¢ny 1 EIITE
Al 01 OOUGO &I OAOO ET AOAAOA OAOGCAO Ag ¢mgmn
which means China has achieved the target screasing forest stock volume by

2020 in advance; forest coverage increased from 20.36%to 21.63%; and total

carbon stock in forest vegetation increased from 7,811 Mt to 8,427 Mt during last

five years. During 20132015, in average, China completed affestation of 6.1

million ha per year, obligatorily planted more than 2.4 billion trees per year,

achieved forest tending areas of more than 7.8 million ha per year. Both forest area

and forest stock volume continued to increase. In 2015, China added 400 tlsand

EA8 xAOI AT A POT OAAOGETT UITTARh OAAT OAOAA ¢
wetlands as Wetland of International Importance (WII), and designated 137

wetlands as pilot National Wetland Parks (NWP). The carbon sink function of the

wetland ecosystem vas gradually enhancedl

5.2.2  Effectively Protected Carbon Sink Function of Forests

China effectively protected forests as carbon sinks by strengthening forest
resources protection and management, natural forests protection and
construction of natural reserves. The areas under management and protection of
#EET A6 O 1 AOOOAIproteetiod Argiéat readhéxi 1050tAMIIIDN ha.
Forest area and forest stock volume both increased, and water conservation and
carbon sinks and other ecological services are prominently strengthened. By the
ATA TE£ ¢npuvh #EET A0 A 2Z60 Aa@ial reSdvesoh |
different types at different levels (including 345 national natural reserves), which

[T
p>N
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1 Forestry Strategies and Action Agenda on Climate Change Responssy 28dtbnal Forestry Administration in
2016.
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China reduced GHG emissions from disasters by strengthening forestef

DOAOAT OEiIT AT A OOOAT COEATET C A& OAOGO DPAOO

Compared with the average value since 1999, the occurrence of forest fires,
damaged forest area, human injuries and deaths caused by forest fires were
reduced by 54.6%, 81.3% and 18% respectively, and forest fire damage rate was

OOAAAEI U AiT OOoT11AA O1TARO ppn AEOAOOAOO

AT TO00T1T1AA O AA@ee prévertidn andl imariageOdatl raite was
higher than 85%, which improved forest health and reduced cadn emissions
from disasterst.

5.2.3  Strengthened Capability Building of Forestry in Addressing Climate
Change

During the 12th FYPperiod, China released a series of technical standards and
regulations about forest carbon sinks, includingTechnical Regulaon of Carbon
Sink Afforestation Guidance for Afforestation Projects Carbon Sink Measuring and
Monitoring. Also, major achievements were made in preparations of regulations
including Technical Guidance for Forestry Carbon Sink Measuramgl Monitoring
and Technical Guidance of Forestry ecological system Carbon Pool Resézingia
recorded and compiled Methodologies of Carbon Sink Afforestation Projects
Methodologies of Carbon Sink Forest Management Projecsd other
methodologies for forestry carbon sink projects. Active progresses were achieved
in forestry carbon sink trading.

China conducted researches on response patterns of forestry ecological system to
climate change, researches on service functions aypical lake, swamp and
wetland ecosystem, themed researches on carbon stock in desertification lands,
preliminary researches for tackling important difficulties for carbon-monitoring
satellites, technical researches on forestry carbon sink measuring acdrbon sink
increases, etc. Also, progressive achievements are made in policy researches on
£l OAOOOU ET AAAOAOOEIT ¢ Al EIi AOA AEAT CAn
researches on forestry carbon sink increase and emission reduction targets after
2020, national strategies in reducing emissions from deforestation and forest
degradation (REDD+), and researches on forest carbon sink property right. China
newly released 4 observation industrial standards for located observation and

1 Forestry Strategies and Action Agenda on Climate Change Respondwy 2tdttonal Forestry Administration in
2016.
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research stations of ecosystenobservation, which increased the total number of
such standards to 26. China newly built 26 located observation and research
stations of forest ecological system. 166 located observation and research stations
are listed as national terrestrial ecosystem bservation and research stations.
These stations provided important support for capability evaluation and scientific
researches of climate change mitigation in forestry.

5.3 Key Objectives and Tasks of 13th FPeriod

The overarching tasks are to impleme O #EET A8 O AT I POAEAT OEOA ¢
Al Eil AOGA AEAT CA AT A O AAEEAOA 0OOx1 EITAOAAO
and stock volume); to this end, afforestation is to be promoted, forest management,

and protection of forest land and wetlands ared be strengthened, in addition,

more efforts are to be devoted to increase in carbon sequestration by forests and

reduction in carbon emission from forests. By 2020, China is to increase 40

million ha of forest area compared to 2005, achieve the forest eerage of over

23%, the forest growing stock volume of over 16.5 billion & wetland areas of no

less than 800 million mu; more than 50% of controllable decertified land is to be

controlled and the total carbon stocks in forest vegetation is to reach aroan9.5

billion tons?2.

Chapter 6  Control of NorCQ GHG Emissions

The Chinese government attaches great importance to the control of n&€@Q
GHGs and has produced a remarkable effect by the extraction and utilization of
coal seam gas, and a number of tarpal measures in the sectors of industrial
processes, agriculturerelated activities and waste disposal.

6.1 Key Policies and Actions
Inits #EET A6O . AOET T Al  #1 gublighédAin 26 ACGhigebe 0 OT COA
government stated that, by 2010, the emissions of 20 from industrial processes

would remain stable as that in 2005, and a number of measures would be taken to
control the growth rate of CH emissions from the agriculture.

GHQontrol in 12th FYAssued by the State Council in 2012 sets out the objectives

1 Forestry Action Key Paints in Addressing Climate Change during the 1&buedmy State Forestry
Administration in 2016.
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of controlling the emissions of nonCQ GHGs including CH NeO, HFCs, PFCs. and
SFs, and states that, the emissions from the industrial processes of calcium carbide,
refrigerant, adipic acid, and nitric acid are to be reduced by improving their
processes; the emissions from agriculture are to be controlled by improving crop
varieties and planting techniques; the disposal and comprehensive utilization of
the waste from the animalhusbandry and urban waste are to be strengthened to
control the growth in the emissions of Chkt the technologies for controlling the
emissions of HFCs, PFCs ands@ife to be researched, developed and promoted to
improve control over the emission of noRCO; GHGs.

6.1.1 Enhance the Extraction and Utilization of Coal -bed Gas to Control
CHi Emission

The Chinese government formulated thel2th FYP for the Development and
Utilization of CoalBed Gas (Codlline Gas) China would give more financial
support, andadopt such preferential policies as immediate refund upon payment
of value-added tax for the power generation with coaimine gas and low tax on
coalbed Gas to accelerate the development and utilization of coal seam gas
3improve the utilization of coal-bed gas (coaimine gas) and minimize the CH
emission from coal mining.

6.1.2 Control the Emissions of Non-CQ Gases from Industrial Processes

In the 12th FYPperiod, Chinese government formulated theAction Plan for
Addressing Climate Change in Industry (202R20)4, which stated that the
production processes of the industries of chemical fertilizer, adipic acid, nitric acid
and caprolactam were to be improved, and emission control technologies were t
be adopted to cut the MO emissions from industrial processes. Such measures as
using appropriate protective gases, making innovations in operation process and
conducting research and development of alternatives were to be taken to
significantly reduce the emissions of fluorinated gas from industrial processes.
Outdated atmospheric pressure method and comprehensive method for the nitric
acid process were listed into the catalog of those restrictégdso as to accelerate the
elimination of high-emission processes. Tail gas treatment devices were applied to

1 Several Opinions on Accelerating the Extraction and Utilization oBedaGas (Codlline Gaspy General
Office of the State Council in 2006.
2 Opinions on Further Accelerating the Extraction andzatitn of CoaBed Gas (Codlline Gaspy General
Office of the State Council in 2013.
3 CoaiBed Gas Industry Poliby National Energy Administration in 2013.
4 Action Plan for Addressing Climate Change in Industry {202Q)by MIIT, NDRGAOST and MO 2012.
5 Catalog for Guiding Industry Restructuring by NDRC in 2011.
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control the emissions of NO from the producers of adipic acid. Overcapacity was
addressed, specifications for the aluminum industry were formulated, tiered
electricity pricing policy was adopted for the dectrolytic aluminum industry in
order to eliminate outdated facilities for aluminum smelting?: 2. Chinese
government further strengthened the management of HFCs emissions,
formulated the management plan to eliminate the use of HCFCs at a faster pace
under the Montreal Protocol so as to accelerate the elimination and replacing of
HFCs.

6.1.3  Control the Emissions of CHs and N20O from Agriculture -related
Activities

In the 12th FYPperiod, China stated that a work focus would be on popularizing
the technolagy for the efficient application of fertilizers?, and such approaches as
the application of fewer fertilizers, reuse, and recovery of resources were to be
adopted to reduce energy consumption, pollution, and emission, and improve the
sustainability of agriculture. The central finance set up special funds to support
the standardized transformation of largescale livestock farms, and the
construction of associated feces treatment facilities, such as cesspools and feces
discharge pipe network, to cut GHG emigms from the animal husbandry. In 2015,
China devoted great effort to the development of watesaving agriculture,
implemented the action for the zero growth in the use of chemical fertilizers and
pesticides, promoted the control of pollution from farming furthered such series
of actions for the recovery of resources from stalks in order to control both
pollution from non-point sources and GHG emissions.

6.1.4 Reduction of GHG Emissions from Waste Sector

Since 2006, the Chinese government has closelyllbwed the progress of GHG
emission reduction in the sector of waste disposal, continuously perfected the
standards, laws and regulations of urban waste disposél, promoted the

1 Guiding Opinions of the State Council on Resolving Serious Production OvercapacitylyoféitasCouncil in
2013.
2 Notice on Issuing the Opinions on Clearing up lllegal Psdjetite Industries of Iron and Steel, Electrolytic
Aluminum and Shipy NDRC and MIIT in 2015.
3 20142015 Action Plan for Energy Conservation, Emissions Reduction and Low Carbon Devijo@eestal
Office of the State Council in 2014.
4 Opinions on Fther Strengthening Energy Conservation and Emission Reduction for the Agriculture and in Rural
Areasby MOA in 2011.
5 Opinions on Fighting a Successful Uphill Battle for the Prevention and Control of Pollution frBwirition
Sources in the Agricultulyy MOA in 2015.
6 Policy on the Treatment and Disposal of Sludge in Urban Sewage Plants, and the Technologies for the Prevention
and Control of Pollution (for trial implementatidoy MoHURD in 2009.
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application of advanced waste incineration technologies, formulated incentive
policies to promote the recycling of landfill gasand thus effectively reduced the
GHG emissions in the sector of waste disposal. Industrial standatdand national
compulsory standards? were formulated, and the standards specified that
landfills must be set up with facilities for the diverting and discharging of landfill
gases; when the designed landfill capacity is no less than 2.50 Mt, and the landfill
thickness is no less than 20 meters, utilization of landfill gas is advisable; when the
landfill is not available for utilization of landfill gases, torches shall be used to have
the gas combusted; the landfill process that can effectively reduce the generation
and emission of Ckishall be used; the standards detailed the estimation, diverting
and dischargng, transportation, utilization and safety of landfill gas and its
utilization rate. In the 12th FYPperiod, Chinese government formulated thélan
for the Construction of Urban Sewage Treatment and Recycling Facilities in China in
the 12th FYP Period and the Plan for the Construction of the BiBafety Disposal
Facilities for Urban Household Refuse in China in the 1RW®P Period for actively
controlling CHs emissions from urban sewage treatment and waste disposal.

6.2  Progress and Effect of Policiesd Actions

6.2.1  Achievement in Methane Emission Reduction by Extraction of Coal -
bed Gas

Since 2011, the volume of the extracted and utilized coatine gas has been
increasing considerably year by year. Up to 2015, the volume of the caalne gas

extracted underground and utilized in China amounted to 4.8 billion & In the

12th FYPperiod, total 34.0 billion m3 of coatbed gas (coaimine gas) were utilized

and equivalent to 40.80 Mtce, or emission reduction of 510 Mt G@ap.

6.2.2 Reduction of GHGs fom Industrial Processes

By eliminating outdated facilities for aluminum smelting, China has shut down a
capacity of total 2.05 Mt for aluminum smelting. China phased out backward
production capacities in cement and iron and steel productions, and adopted

1 Technical Code on the Projects for the Collection, Mexatand Utilization of the Landfill Gas from Household
Refuse Landfills (CJJ 43%)9)by MoHURD in 2009.
2 Technical Code on the Sanitary Landfill of Household Refuse (GB28A8§89y MoHURD in 2013.
3 Plan for the Construction of Treatment aRdcycling Facilities in Urban Sewage Plants in China in the 12th FYP
by General Office of the State Council in 2012.
4 Plan for the Construction of the Bsafety Disposal Facilities for Urban Household Refuse in China in the 12th
FYRy General Office dhe State Council in 2012.
5 12th FYP for the Development and Utilization of ®eal Gas (Codlline Gashy National Energy
Administration in 2016.
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secondary and tertiary treatment methods to control NO emissions from nitric
acid production, and promoted the producers of such materials as adipic acid to
conduct international cooperation in CDM projects, thus the emissions of such
GHGs as PO, HFCs, IRCs and S&Hfrom industrial processes were well controlled.
China! allocated investment and financial subsidies within the budget of the
central government to support the elimination and disposal of HFQ3, and
actively organized key actions to control HFE; while the HFE23 disposed of was
equivalent to 357 Mt CQeq.

6.2.3  Achievements in the Control of GHGs from Agriculture -related

Activities

Up to 2015, the technologies for the fertilizer use based on the results of soil tests
were applied in over 80% the nitrogenous fertilizer utilization efficiency was
increased by 7.2 pps than that in 2005; the nitrogenous fertilizer utilization rate
for the three major food crops reached 35.2%; the increase in utilization rate led
to the reduction in the use of ckmical fertilizers and the pollution from non-point
sources, and the emission of ¥D from farmlands was effectively controlled. In
¢nmpth #EET A8O OEI ACA benisAidnA@ErininansAikk A E A A
cattle and sheep was effectively restrainedin 2015, 41,933,000 households
countrywide adopted domestic biogas systems and 110,975 biogas projects of
diverse types were constructed. Annul production of biogas nationwide reached
15.8 billion m3, which accounted for about 5% of national natural gasonsumption
and replaced fossil energy of 11 Mtce. In 2016, biogas systems in rural areas
treated nearly 2000 Mt of animal manure from raising livestock and poultries,
stalks and organic household refuse, and yearly reduced GHG emission equaling
more than 63 Mt CQ ec?.

6.2.4 Effect of Reduction of GHG Emissions from Waste Sector

Since 2006, advanced technologies for waste incineration, and recycling of landfill
gases were developed and popularized, the volume of the solid waste treated by
landfill gas was reduced, the comprehensive utilization rate in the recovery of
resources from waste was improved and thus GHG emission reduction was
realized. China completed the survey reports on the pilot program for the recycling
of landfill gases from urban househal refuse, and those on the basic information

1 Notice on Organizing the Works Related to the Disposal of BYAIBRC, Ministry of Foreign Affairs, M
MEP in 2014.
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of household waste incineration plants; there were 50 CDM projects on the
recycling of the CH from landfills, and the recycled Chltotaled about 0.34 Mt,
which was 7.2 Mt C@eq.

6.3  Key Obijectives and Tasks 13th FYPPeriod

In the NDC, China has clearly stated that China will strengthen the recycling of vent
natural gas and oilfield associated gas, gradually reduce the production and use of
chlorodifuoromethane (HFG22) with controlled use, reducing its ouput by 35%

by 2020 from 2010 and by 67.5% by 2025, and effectively control
trifluoromethane (HFG23) emission by 2020; promote low carbon development
in agriculture, strive to achieve zero growth in fertilizer use by 2020, control CH
emission in rice fieds and NO emission in farmland, build a recycling agricultural
system, promote comprehensive utilization of stalk, resource utilization of
agricultural and forest waste and comprehensive utilization of excrement of
livestock.

In GHG Control id3th FYR (hina has implemented the NDC targets and stated that
by 2020 China will further increase efforts to control emissions of noitCQ
greenhouse gases such as HFCs,4CRO, PFCs and $fand that it's necessary to
adopt various measures to control emissions aion-CQ greenhouse gases. China
will actively develop and use natural gas, CBM and shale gas and strengthen the
recycling of vent natural gas and oilfield associated gas; formulate and implement
action plans on HFCs emission control and effectively contr@HF3. In agriculture,
China will implement the zeragrowth action of fertilizer use, promote soil testing
and formulated fertilization, reduce farmland NO emission and strive to hit the
peak of farmland NO emissions by 2020; promote resource utilizatio of livestock
and poultry waste and strive to increase the proportion of supporting waste
disposal facilities in largescale livestock and poultry farms and breeding zones to
over 75%. China will also collect and use GHn refuse landfills and sewage
treatment plants, having synergistic effect of waste disposal and methane
emissioncontrol.

Chapter 7  Strengthen Building of GHG Emission Control

Systems and Mechanisms

China attaches great importance to strengthening tofevel design of national
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level climate management systems, and explores models for building of GHG
emission control systems and mechanisms that are suitable for the national
circumstances, based on existing national economy, energy and environmental
management systems and through effeste methods such as comprehensive

policy instruments, legal and administrative means, market forces and

demonstration pilots.

7.1  Target Control, Breakdown, Assessment Mechanisms and

Peaking by Some Regions First

7.1.1  Implement Control on Carbon Inten sity under Classification
Guidance

Since the beginning of the 1th FYP, while taking into full account the development
stages, resources, strategic positioning, ecological and environmental protection
and other factors of different regions, China has brokedown national carbon
emission control targets into provincial (regional, municipal) targets, and defined
provincial-level carbon emission control targets (Table 4). During the 13h FYP
period, provincial-level carbon emission intensity control targetsare to reduce
carbon emission by 20.5%, 19.5%, 18%, 17% and 12% respectively.

7.1.2 Promote Some Zones to Reach C@Emission Peak First

China supports optimizing development zones to reach the peak of carbon
emission first. China encouraged other placds propose CQemission peak goals
and define the routes of reaching the goals, and conducted a pilot project on
control of total carbon emission in some developed provinces and cities. It
encouraged the regions first reaching the carbon emission peak amthers with
appropriate conditions to increase efforts to reduce emissions, improve policy
measures and try to reach the Cemission peak goals ahead of schedule.

At present, 23 Chinese provinces, regions or cities with low carbon pilots have
proposed reaching the peak of C®emissions before 2030, of which 8 cities
including Ningbo and Wenzhou have proposed reaching the peak during theth3
FYPperiod (2016-2020), 7 cities including Wuhan and Shenzhen have proposed
reaching the peak during the 1#h FYPperiod (2021-2025) and 8 provinces and
cities including Yan'an and Hainan have proposed reaching the peak during the
15th FYPperiod (2026-2030).

139



Table 4-3 Control Targets of Reduction in Carbon Intensity by Area

CQ emission CQ emission CQ emission CQ emission
per unit of per unit of per unit of per unit of
Redion GDP reduce GDP reduce Redion GDP reduce GDP reduce
9 during the during the g during the during the
12th FYP 13th FYP 12th FYP 13th FYP
period (%) period (%) period (%) period (%)
Beijing 18 20.5 | Hubei 17 19.5
Tianjin 19 20.5 | Hunan 17 18
Hebei 18 20.5 | Guangdong 19.5 20.5
Shanxi 17 18 | Guangxi 16 17
Inner 16 17 | Hainan 11 12
Mongolia
Liaoning 18 18 | Chongqing 17 19.5
Jilin 17 18 | Sichuan 17.5 19.5
Heilongjiang 16 17 | Guizhou 16 18
Shanghai 19 20.5 | Yunnan 16.5 18
Jiangsu 19 20.5 | Tibet 10 12
Zhejiang 19 20.5 | Shaanxi 17 18
Anhui 17 18 | Gansu 16 17
Fujian 17.5 19.5 | Qinghai 10 12
Jiangxi 17 19.5 | Ningxia 16 17
Shandong 18 20.5 | Xinjiang 11 12
Henan 17 19.5

Seenfrom the implementation of the peak targets, most cities including Wenzhou,
Jincheng and Nanping have clearly defined major tasks, key projects and guarantee
measures, with peaking as the main development target in their implementation
plans for low-carbon city pilot work; Suzhou, Qingdao, etc. have formulated low
carbon development planning, putting forward peaking road map by phase and by
region; Ganzhou has issued suggestions on building a la&rbon city, setting
peaking as soon as possible as the matarget of its urban transformation;
Zhenjiang, Wuhan, etc. have stated in their Scheme Outline fortAFYP that it's
necessary to reach peak carbon emissions as soon as possible.

7.1.3  Strengthen Reviews on Task Fulfillment and Responsibility Taking

In 2013, NDRC with relevant formulated the

Implementation Programme for the CCEmission per Unit of GDP Control Target

together departments,
Assessment System in the 12th FYP Peri@mposed in this document was an
accountability assessment system consistmn of 12 basic indicators plus one
OAEAOAT AA ET AEAAOT O I £ OEA DPOIT OET AEAI
control targets. They are used to check upon target fulfilment, task and measure
140

Ci OAC



implementation, fundamental work and capacity building, ad institutional
innovations. Efforts were made to update the provincial government carbon
emission intensity target accountability assessment system, to gradually establish
the provincial GHG inventory quality assessment system and the system of GHG
emisgon verification on enterprises in key industries. The targeriented, vertical
co-mobilization and clear-cut responsibilities mechanism was strengthened to
improve the quality of the provincial and enterprisespecific emission data.

7.2  Construction ofGHG Statistical Accounting System

7.2.1 Improve Basic Statistical System

China has established a statistical indicator system on climate charigeand by
including basic statistical indicators on GHG emission into the government
statistical indicator system, China has established a basic statistical system
matching the preparation of GHG inventories. In 2014, NBS, together with NDRC,
Ministry of Transport, and other relevant departments, set up a 28ember
Leading Group on Climate Change Statistics. & bperational mechanism is to put
the government statistical authority at the core with collaboration and
coordination from member departments. China has actively carried out capacity
building of the basic statistical team on climate change.

7.2.2  Make Inventory Compilation and Accounting Work a Normal
Practice

China has completed the compilation of the National GHG Inventories for 1994,
2005, 2010 and 2014. China has further improved relevant data management
system, providing technology support for thenormalization and standardization
of compilation of GHG inventories, and has strengthened £€€mission accounting
and situation analysis of the performance of carbon emission intensity reduction
targets. In 2010, China launched provincialevel GHG inventoy compilation2. By
the end of 2014, 31 provinces (autonomous regions, municipalities) and the
Xinjiang Production and Construction Corps completed compilation of GHG
inventories for 2005 and 2010, and the assessment format table and joint review
indicator system of provinciatlevel GHG inventories took an initial shape. In 2015,
China further arranged the compilation work of provinciatlevel GHG inventories

1 NDRC & NBSuggestions on Strengthening Statistical Work on Climate Chaaga.
2 Notice on Launching Provincial GHG Inventory Preparagi?tDRC in 2010.
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for 2012 and 2014 in provinces (autonomous regions, municipalitied) To support

the compilation work of provincial-level GHG inventories, China organized
relevant capacity building programs to train the capabilities of the personnel
working at inventory compilation institutions, enhancing local GHG inventory
compilation capacity.

7.2.3  Establish a Preliminary GHG Emission Reporting System

In 2014, China launched the compilation work of GHG emission reports of key
enterprises (institutions) 2, and launched the research and construction platform
of direct reporting system on greenhouse gases of key entaipes and gradually
carried out reporting capacity building among enterprises. The seven carbon
emission trading pilots, i.e., Beijing, Shanghai, Tianjin, Chongging, Guangdong,
Shenzhen and Hubei, compiled local regulations on reporting of GHG emissions,
developed the GHG emission accounting methods for local enterprises in key
industries and established respective greenhouse gas emission reporting
platforms. A total of 19 cities without such pilots, including Jiangsu, Zhejiang,
Hunan and Yunan, establishedor launched the building of local reporting
platforms and successively carried out relevant work on reporting of GHG
emission data of key enterprises (institutions) and so on.

7.3  Carbon Emissions Trading Mechanisms

7.3.1  Voluntary Emission Reduction Trading Mechanism

In 2012, China launched the management work on voluntary GHG emission
reduction trading3, establishing a methodology system on voluntary GHG emission
reduction, a audit agency, a registration system and a trading platform, and
assessed ad filed methodologies that are suitable for domestic voluntary
emission reduction programs, laying a foundation for the filing procedures and
regulations on voluntary emission reduction programs. After the national
voluntary emission reduction trading registration system officially went online in
January 2015, the NDRC gradually established the market system for domestic
voluntary emission reduction trading.

As of the end of 2015, the Chinese government had filed and announced about

1 Notice onCarryng OutProvincial GHG Inventory Preparation for the Next StggdDRC in 2015.
2 Notice on the Preparation of GHG Emission Reports of Key Enterprises (InstiytNB&C in 2014.
3 Interim Measures for Administratiasf Voluntary GHG Emission Reduction TradimdGuide to Audit and
Certification of Voluntary GHG Emission Reduction ProgogORC in 2012.
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more than 180 voluntary GHG emission reduction methodologies, 7 trading
agencies became GHG emission reduction trading platform through filing and 10
audit agencies became qualified for auditing and certifying voluntary emission
reduction trading programs through filing. China ha announced a total of some
2,000 audited voluntary GHG emission reduction programs, some 700 filed
programs and about 200 filed programs on emission reductions, with total field
emission reductions of more than 50 Mt C£eq.

7.3.2 Local Carbon Emission Trading Pilots

In 2011 China launched carbon emissions trading pilot wof approving seven
provinces or cities including Beijing, Tianjin, Shanghai, Chongqing, Hubei (Wuhan),
Guangdong (Guangzhou) and Shenzhen to carry out carbon emissions trading
pilots, strengthened the toplevel design of pilot carbon emissions trading system,
developed and issued local laws and government regulations, established carbon
emission accounting, reporting and verifying system, determined carbon emission
allowance allocationmethod, trading rules and fulfillment mechanism, established
carbon trading platforms and registration system and gradually formed
institutional arrangements that conform to actual local situation. The pilot
provinces and cities each established a pilotacbon trading market that is
complete with institutional elements, has begun to take shape and has its own
characteristics, carried out carbon market supervision and organized duty
fulfillment and law enforcement work. As of the end of 2015, all of the 7ilpt
carbon markets had been launched, which included some 20 industries and more
than 2,600 key emission discharging units, with an annual emission allowance of
about 1240 Mt CQeq. The key emission discharging units included in the Beijing,
Tianjin, Shaaghai, Guangdong and Shenzhen markets already completed carbon
emissions permit fulfillment twice; the accumulated emission quota trading
volume of the 7 pilot carbon markets was about 67 Mt G@q and the accumulated
trading amount was about 2.3 billion yan.

7.3.3  Building National Carbon Emissions Trading Market Mechanism

In 2014 China started to organize the building of a national carbon emissions
trading market and conduct research on institutional design, total quota of
national carbon market and adlocation methods, national carbon trading
registration system, etc. In 2014 the Chinese government issuéaterim Measures

1 Notice on Launching Carbon Emissions Trading BilaBeneral Office of the NDRC in 2011.
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for Administration of Carbon Emissions Tradingvhich has defined the train of
thought on the building of a national carbon market. @ enhance basic capacity,
China developed and issued the guide on accounting methods and reporting of
GHG emissions in 24 key industries, established the direct reporting system on
GHG emissions data of enterprises and put third party audit agencies andding
agencies on file. In 2016, China put forward the main work tasks that need to be
solved for the launch, which mainly include working out the list of enterprises to
be included in the national carbon emissions trading system, checking, reporting
and verifying the historical carbon emissions of the enterprises to be included,
training and selecting third party verification agency and personnel, enhance
capacity building, etc.

In 2017 China officially launched the national carbon emissions trading markeé
The targets and tasks are to adhere to the work positioning of the carbon market
as a policy instrument for GHG emission control to effectively prevent risks in
finance and other aspects; With the power generation industry as the first sector,
to be the first to launch a national carbon emissions trading system, cultivate main
market players, improve market supervision, gradually expand market coverage
and enrich trading categories and forms; to gradually build itself into an open,
transparent carbon maket with clear ownership, strict protection, smooth
transfer, supervision effectiveness and international influence; to adopt
appropriately tight total emission allowance and reasonably moderate prices,
effectively stimulate enterprises’ emission reductim potential, promote
transformation and upgrading of enterprises and achieve GHG emission control
targets.

7.4  LowCarbon Piloting and Demonstration

7.4.1  Launching Pilots of Low -Carbon Provinces and Cities

In 2010, China initiated lowcarbon provincesand cities pilot project, determining

to practice exploratively in five provinces including Guangdong, Liaoning, Hubei,
Shaanxi and Yunnan and eight cities including Tianjin, Chongqging, Shenzhen,
Xiamen, Hangzhou, Nanchang, Guiyang and Baoding. In 201#2n&organized and

1 Notice on Doing \&ll in Major Work for the Launch of National Carbon Emissions Trading Nigrké®RC in

2016.

2 Notice on Building Plan of National Carbon Emissions Trading Market (Power Generation Industry) ND RC
2017.
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launched the pilot of the seconebatch 29 low-carbon provinces and cities
including Beijing, Shanghai, Hainan and Shijiazhuang. All pilot areas compiled
work implementation plan, explored and established the targebriented
responsibility system to control GHG emission, accelerated the establishment of
low-carbon industrial, building, traffic and energy system, strengthened the
building of basic capacity in GHG emission accounting and inventgoyeparation,
and advocated green and lowarbon lifestyle and consumption mode. By
achieving positive results, they drove and promoted the nationwide green and
low-carbon development. In 2016, the Chinese government organized the
assessment and summary of experience from the pilot in firdtatch ard second
batch low-carbon provinces and cities, which showed that those pilot provinces
AT A AEOEAO PEITAAOAA ET -PabAnhQieyArdfoghedd E A
a series of experience and practices that can be produced and promoted in
strengthening organizational leadership, implementing the lowcarbon concept,
exploring institutional innovation, improving supporting policies, establishing
market mechanism, improving statistical system, reinforcing evaluation and
examination, coordinating pilot demonstration and carrying out cooperation and
communication. In 2017, China determined to carry out the thirebatch pilot in 45
cities (districts and counties) including Wuhai, Inner Mongolia. By this time, there
had been 87 lowcarbon provinces and citiesnvolved in the pilot project.

7.4.2  Launching Low-Carbon Industrial Park Pilots

In 2013, China initiated the lowcarbon industrial parks pilot2. In 2014, the list of
national low-carbon pilot industrial parks was made public after being approved,
and the corresponding evaluation index system and supporting policies were
studied and launched. In 2015, the implementation plans of 51 national low
carbon pilot industrial parks were approved officially. The pilot parks took various
low-carbon actions and measres to promote the realization of lowcarbon
industries, enterprises, products, infrastructure and services, explore the low
carbon management mode of industrial parks adapted to the national
circumstances, and guide and lead the industrial lovgarbon transformation and
development.

1 Notice on Carrying out the National Secd@atch of Pilot Lovearbon Provinces and Citieg NDRC in 2012.
2 Notice on Organizing and Carrying out the National-cavibon Industrial Parks Pilby MIIT and NDRC in
2013.
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7.4.3  Carrying Out Low-Carbon Communities Pilot

In 2014, China initiated the lowA AOAT T AT i 1 Ol BEQ®E% CBnaPEI T O
compiled Guidelines on the Construction of Lesarbon Community Pilgtorganized

and carried out the study of carbon emission accounting methodology and
evaluation index system in lowcarbon communities, guided the construction of
low-carbon communities in various regions, conducted national lowearbon
community demonstration and selection, planned to aastruct about 1000 low-

carbon pilot communities nationwide and picked among them to construct a batch

of national low-carbon demonstration communities, so as to forge a batch of

distinct low-carbon communities in line with different characteristics of eaclarea

and different levels of development, and to provide guidance and reference around
effective control of GHG emission from the living of urban and rural residents. As

of July 2017, the owWAAOAT T AT i1 O1 EOEAOGS6 DEIT O EAA
provinces, and the quantity of provincial low-carbon communities had exceeded

400.

7.4.4  Carrying Out Low-Carbon Cities (and Towns) Pilot

In 2015, China initiated the lowcarbon cities (and towns) pilo2 by selecting eight
cities (and towns) including Shenzhen irgrnational low-carbon city as the first

batch national low-carbon pilot cities (and towns) and guiding each pilot city (or
town) in exploring a low-carbon development mode in line with their regional
characteristics around several aspects such as integrati of industrial

development and urban construction, optimization of spatial distribution,
integrated and comprehensive utilization of resources, lowarbon and
environmentally-friendly infrastructure, low -carbon and efficient production and
low-carbon andlivable life.

7.4.5 Boosting the Pilot in Other Fields

Boosting the experiment and demonstration of carbon capture, utilization and
storage (CCUS). In 2013, China initiated the wotkby compiling the special plan
for scientific and technological develompment4 and technology roadmap, and

1 Notice on Carrying out the Lesarbon Communities Pilbty NDRC in 2014.
2 Notice on Accelerating the National L@arbon Cities (and Towns) Pibgt NDRC in 2015.
3 Notice on Promoting the Experiment and Demonstration of Carbon Capture, Utilization and 8joRDRC in
2013.
4 Special Plan on the Technological Developmenatibhal Carbon Capture, Utilization and Storage for the 12th
FYFoy MOST in 2013.
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guiding the environmental risk management of CCUS projeétsChina organized
and implemented such CCUS cooperative projects as Chied Near Zero Emission
Coal (NZEC) and ChinAustralia CQ Geological Storage (CAGS), ar@hina
Resources Group together with UKChina (Guangdong) CCUS Centre initiated the
carbon capture test platform program.

Launching pilots for constructing lowcarbon transportation system. China
carried out low-carbon transportation system construction pibt in 26 cities to
accumulate practical experience on urban green and loearbon transportation
system, Carried out the Low Carbon Transportation Action of One Thousand
"Vehicle, Vessel, Road and Port" Enterprises in depth. Major regional €dendly
transportation projects were launched and developed in 4 ecbiendly
transportation provinces, including Jiangsu, Zhejiang, Shandong and Liaoning, and
27 ecofriendly transportation cities such as Beijing and Xiamen, thereby playing
a leading role in promoting the development of ecdriendly transportation
industry and the forming of a new industrial pattern of energy conservation and
emission reduction.

China will implement demonstration projects for nearzero carbon emission zones.
With plan investigation and survey organized and carried out by the Chinese
government, Shaanxi and Guangdong provinces carried out the near zero carbon
emission zone demonstration project.

7.5 Regulations an@®andards Construction

7.5.1 Pushing Climate ChangeRelated Legislation

In 2011, the NPC Environmental and Resources Committee, the NPC Commission

of Legislative Affairs, Legal Affairs Office of the State Council and 17 relevant
departments have jointly established a leading group to promote the work of

drafting laws to tackle climate change. The NDRC took the lead in carrying out

legislation investigation, survey and drafting, and widely seeking for the advices of

various interested parties. With legislative procedure accelerated, the Climate

Change Response Law and Rdgtions on the Administration of Carbon Emission

40AAET ¢ xAOA 1 EOOAA AiiTiTc OEOAI O & O 0060
respectively in the Legislative Plan of the State Council for 2016. Local legislation

PDOI AAOGO xAO AAAAI AOA OA #ArodAdtion 8fBédsumes forAT A 1 ET «

1 Notice on Strengthening the Environmental Protection in Carbon Capture, Utilization and Storage Experiment
and Demonstration Prograty MEP in 2013.
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Regulations on the Promotion of Lowcarbon Development.

7.5.2  Compiling Corporate Carbon Emission Accounting Standard

China compiled guidelines on arporate GHG emission accounting methods and
reporting for 24 industries in three batches, which defined the terms, accounting

boundary, quality assurance, filing, reporting contents and formats etc. related to
corporate  GHG emission accounting and reportg. In 2015, the Chinese

government compiled the firstbatch corporate accounting standards for 10 major

industries, and issued one general rule for industrial enterprise GHG emission
accounting.

7.5.3  Improving Low -Carbon Product Certification

In 2013, China established lowcarbon products certification system officiallyt 2.

In 2013 and 2016, China compiled the Lowearbon Products Certification
Directory in two batches. In the lowcarbon products certification directory that
the nation introduces currertly are seven categories of products. As of 2016, China
had issued 171 national lowcarbon product certificates to 47 enterprises and 200
carbon footprint or labeling certificates to 96 enterprises. In 2016, China
integrated low-carbon products and other gries products into green products. By
2020, China will establish a systematic, scientific, open, inclusive, index advanced,
authoritative and unified green product standard, certification and identification
systen®.

1 Interim Provisions foAdministration of Lovearbon Products Certificatidsy NDRC, Certification and
Accreditation Administration in 2013.
2 Measures on Administration of Energgving and Lovearbon Products Certificatidsy General Administration
of Quality Supervision, Ipection and Quarantine, NDRC in 2015.
3 Opinions on Establishment of a Unified Green Product Standard, Certification and Identificatiorb@ykem
State Council in 2016.
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Part V Finance, Technology and Capacity-
Building Needs

As a developing country, China always focuses on improving the quality of social
and economic development and actively promoting ecological civilization
construction and green and lowcarbon transformation, and has made strenuous
efforts to tackle climate change in the aspects of financial input, tescblogy R&D
and promotion, and capacity building. But the country still demands great
supports in finance, technology and capacity building to comprehensively
implement the strategic goas of tackling climate change and Nationally
Determined Contribution (NDC). While the supports from developed country are
very limited no matter in coverage, in strength or in scale. Therefore, it is necessary
to strengthen subsequent actions for these aspés.

Chapter 1  Finance Needs and Support Received for

Addressing Climate Change

1.1  Finance Needs for Addressing Climate Change

Adequate finance is an indispensable prerequisite for China to mitigate and adapt
to climate change. To realize the objectes of nationally determined contributions,
and implement relevant policies, actions and measures, China needs substantial
finance to address climate change. To fulfill the said needs, domestic governments,
enterprises and social organizations shall be encwaged and motivated to
increase input; on the other hand, according to relevant requirements of the
#1 1 OAT OET T h OTAxe AT A OAAAEOEITAI &6 AIEIAOD
countries is required.

Pp8p8p inahée BNbedsSidd Clignate Change Mitigatio n

In order to fulfill the policy objectives in the nationally determined contributions

for carbon emission peaking and intensity, noffossil energy and forest carbon
sink, China needs to further implement national strategies to actively address
climate change, improve its regional policies and actions for addressing climate
change, build a low carbon energy system, set up an energy saving and low carbon
industrial system, control the emissions from the sectors of building and

transportation, increase forestcarbon sinks, advocate low carbon lifestyle, and
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perfect the social participation mechanism, which necessitates further increase in
the financial input for climate change mitigation.

Due to the difference in accounting boundary, scale, methodology, hype#is and
OAAT AOET OAOOET ch OEA AOOEI AOGET1T OAOOI OO
needs as required by mitigating climate change vary significantly. The average
finance needed is normally estimated to be 1.3 to 2.9 trillion yuan per year.
According to the measurement of NCSC, from 2016 to 2030, China will
cumulatively spend about 32 trillion yuan (based on the 2015 price) in completing
the mitigating goals of the nationally determined contributions, equal to an
average annual cost of about 2.1 trillionyuan, in which the newly increased
energy-saving investment demand will be approximate 13 trillion yuan, the low
carbon energy investment demand be 17.6 trillion yuan, and the forest carbon sink
investment demand be 1.3 trillion yuan.

1.1.2  Finance Needs for Climate Change Adaptation

In order to fulfill the goals in its nationally determined contributions, and
practically and comprehensively enhance overall climate resilience, China will
continue to adapt to climate change, form effective mechanisms am@pability
against climate change risks in major fields such as agriculture, forestry and water
sources and in cities, coastal areas and ecologically vulnerable areas, and gradually
improve observation, forecasting and early warning and disaster preventioand
reduction systems, which also need to further increase the finance to adapt to
climate change.

1 O POAOGAT Oh OEAOA EO 1 EOOI A OAOGAAOAE 11 #I
adaptation; similar to that of mitigation, the results of the assessmentfahe
financial needs in climate change adaptation are also affected by coverage,
guantitative methodologies, time horizon, future emission path, and ambition of
adaptation, so there is great uncertainty. According to the most recent estimation
from NCSCfrom 2016 to 2030, China will spend about 24 trillion yuan, averaged
to 1.6 trillion yuan annually, to achieve the adaptation goals of national
independent contribution.

1.1.3 Total Financial Needs for China to Achieve NDC

#1 1 POAEAT OEOGAIT Uh A&£OT T ¢mpe O ¢momh xEOEEIT
for fulfilling its goals will reach about 56 trillion yuan, averaged to 3.7 trillion yuan

annually, which is equivalent to 6.3% of the national fixed asset investment in 2016.

At the same time, as more efforts will be made to tackle climate change and more

risks of climate change will appear, the yearly averag@eancial needs for tacking

climate change will show a tendency of accelerating growth.
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1.2  Financial Inputs for Adressing Climate Change

To address the financial needs in addressing climate change, the Chinese

government has made some successful attempts in leveraging climate finance and

reaped first fruits. GHG Contran 13th FYRssued by the State Council highlighted

OEAOh OAT I POAEAT OEOA OOPDPI OOET ¢ PI 1 EAEAO O
& financing mechanisms shall be improved, the China Clean Development

Mechanism (CDM) Fund shall be better utilized, such approachespublic-private

partnerships (PPP) and green bonds are to be adopted to support the addressing

I £/ ATEI AOA AEAT CA AT A 11T x AAOATT AAGAIIT PI .
during the 13th FYPperodh OOEA & AOO x1 061 A AA 11 COEA
policies, strengthening financial support, and further promote climate investment

O EET AT AETC DPEIT O AEOEAGGS

1.2.1  Scale and Use of Climate Finance

Since 2005, finance has been provided for the field of climate change in China by
AEOAAO COAT OON M AAOOMODEA ERIODT OMB OAAOAOQEIT I
introduced funds, and investment in stateowned assets, and a large number of

actions aimed to address climate change have been supported, and with

substantial finance has been won from the society. Theurce, channel, tool and

use of Chineselimate finance is as shown in Figure 8.

Use
Mitigation
» Adjusting industrial strocture
* Optim izing encrgy structure
* Conzerving encrgy and
mproving encrgy effidency
Promoting carbon capture,
utilization and storage
* Controlling GHG em kssion for
nonenergy activities
Adjustment
I * Improving adjustment
Carbon m. a . Capacity in key fiolds
Interest rate
”“' and interm ediaries + improving sdjustment
2 " Capacity buliding
‘NGO ~ Em
Traditionsi
P
investment bank External akd
Others internatianal cooperation
direct ent
Forelgn direct ivestment

Figure 5-1 Source, Channel, Tool and Use of China's climate finance
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With respect to the scale of finance, according to the latest estimation by the NCSC,
in the 12th FYPperiod, the financial inputs to mitigate climate change amounted to
about 8 trillion yuan, and the annual input was 1.6 trillion yuan; the financial input

to adapt to climate change amounted to about 3.9 trillion yuan, and the annual
input was 0.78 trillion yuan. The total financial input for addressing climate
change amounted to 2.38 trillion yuan a year on average. However, considering the
annual financial needs of about 3.7 trillion yuan between 2016 and 2030, there is
still a shortfall of about 1.3 trillion yuan per year. It is imperative to increase
climate finance and strengthen climate investment & financing.

7EOE OAOPAAO O1 OEA OOA T &£ ~£ET AT AAnR #EETA
mitigation was mainly used as follows: first, it was used to optiize energy
structure and focus on developing noffossil energy, and in the 12th FYlBeriod,
new investment in low carbon energy totaled about 4.4 trillion yuan; second, it
was used to save energy, improve energy efficiency, and support the energy
efficiency retrofit in key industries, and in the 12th FYReriod, new investment in
energy conservation totaled about 2.7 trillion yuan; third, it was used to increase
carbon sinks and support afforestation, and in the 12th FYgriod, new finance to
carbon sinks totaled about 0.9 trillion yuan. The finance for climate change
mitigation was also used to: (1) adjust industrial structure, and promote the
development of strategic emerging industries by establishing finance and granting
subsidies; (2) control the greehouse gas emissions from nomnergy-related
activities, and provide operation subsidies for the devices to eliminate HFZ3; (3)
promote the feasibility research and demonstration of such advanced technologies
covering carbon capture, utilization and stoage. Due to the lack of statistics, this
part of the finance was not accounted.

1 O OEA OAIi A OEi Anh O1 OAAEI A Al EIi AOGA AEAT G4
used for: First, on infrastructure, China amended relevant construction standards,
strengthened ET £#OAOOOOAOO0OAS8 O AAEI EOU O Aii AAO
established and completed the disaster monitoring and warning emergency
systems that ensure everyday operation of the major infrastructures. During the
12th FYP period, China newly invested 2.#illion yuan into infrastructure for
climate change adaptation. Second, on agriculture, China strongly promoted
technologies including watersaving irrigation, dry farming, soil moisture
conservation, and conservation tillage, enhanced adaptability of ¢hfarming
industry, and steered the livestock and poultry industry as well as the aquaculture
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industry in the correct direction. New investment in agricultural sector for climate
change adaptation in the 12th FYP period reached 0.3 trillion yuan. Third, on
water resources, China made efforts to protect water resources, control soil
erosion, and guarantee water supply. New investment in water resource for
climate change adaptation in the 12th FYP period totaled 0.3 trillion yuan. Fourth,
in relevant coastaland sea areas, China improved marine disaster observation,
warning, prevention and alleviation systems, started sea level change monitoring
and influence evaluation, strengthened targeting forecasts concerning major
protected sites, and perfected the maria fishery production safety safeguard and
service systems. New investment in marine sector for climate change adaptation
in the 12th FYP period reached 0.1 trillion yuan. Fifth, on forestry and other
ecosystems, China implemented wetland protection and rewery projects,
improved adaptability of wetland ecosystems, effectively controlled forest
disasters, and reinforced ecological protection and management. New investment
in ecological protection for climate change adaptation in the 12th FYP period
added upto 0.7 trillion yuan. Sixth, on human health, China further upgraded its
epidemic prevention system, initiated evaluation of the influences of climate
change on vulnerable populations, established and perfected healtklated
weather monitoring and warning networks plus public information service
systems, prepared for hygienic emergencies, formulated contingency plans for
extreme weather such as high and low temperatures, rain and snow disasters, and
fog and haze. New investment in health care sector folimmate change adaptation
in the 12th FYP period reached 0.2 trillion yuan.

1.2.2  Sources and Channels of Climate Finance

4EA Ol OOAAOG AT A AEATTAT O 1T &£ #EET A0 Al EI AG
budgets, policy banks, other public financdinancefor public welfare undertaking

and investment from private sectors.

1) Government budgets

Government budgets were used to support the actions to address climate change

through reward for energy conservation and carbon reduction, loans with low

interest rates, tax reduction or exemption, financing support, and government

procurement. According to Figure 5c h OET AA ¢nnxh #EEI A0 A¢
climate changerelated government budgets! grew significantly, and its

1 As detailed time series data are not available, the said data include the fahamxpienditure on pollutant
control and emission reduction.
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proportion in the budgets was also growing andncreased from 2% in 2007 to 2.5%
in 2016; the total financial expenditure between 2007 and 2016 amounted to 2.92
trillion yuan. According to the latest available department data, the finance from
the national budget directly used to support climate chang mitigation and
adaptation in 2016 amounted to 266.07 billion yuai (see Table 51); among
them, the financial expenditure on the area of energy efficiency amounted to 62.27
billion yuan, which is mainly used to the energy conservation and emission
reduction in transportation, special finance for the energy conservation ral
emission reduction in civil aviation, the comprehensive demonstrations of the
financing and policies on energy conservation and emission reduction, new energy
vehicle promotion, subsidies for generalizing energefficient products, and
finance for the energy conservation in buildings; the financial expenditures on the
area of renewable energy amounted to 8.61 billion yuan, which were mainly used
for subsidies to renewable energy development and application, bioenergy, and
development and utilization of renewable energy.

Hundred million yuan
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e climate-related expenditure = Percentage of dimate-related expenditure in national fiscal expenditure

Figure 5-2 Sum of Climate-related Expenditure and its Proportion in National Fiscal
Expenditure in 2007 -2016

1 SourceChina Statistical Yearbo@017.
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Table 5-1 Financial Expenditure for Climate Actions by China in 2016 (100 million yuan)

) Proportion of
Items of expenditure . , .
] Budget amount Final amount final amount in
related to climate
budget amount

Total 2,802.03 2,660.69 95.0
Natural ecology

, 309.43 326.54 105.5
conservation
Natural forestresources

, 239.74 274.09 114.3
conservation
Grain to green poject 345.39 276.04 79.9
Sandy desert governance 42.45 43.45 102.4
Restoration of grazing back

17.61 23.99 136.2

to grassland
Restoration of cropland
which was converted from 0.17 4.26 2505.9
grassland back to grassland
Efficient energy utilization 817.92 622.65 76.1
Renewable energy 184.56 86.12 46.7
Recycling economy 71.06 61.62 86.7
Energy management affairs 218.26 151.44 69.4
Other expenditures of
energy saving and 555.44 787.49 141.8
environmental conservation

2) Policy bank

The policy banks inChina include China Development Bank, Expehnport Bank
of China and Agricultural Development Bank of China, which mainly provide
support to the long-cycle projects requiring high investment and a long time for
gaining economic benefit in the sector of adressing climate change. Up to 2016,
the balance of the green credits by China Development Bank amounted to nearly
1.6 trillion yuan, and the balance of the loans for the industries of new energy and
renewable energy amounted to 405.9 billion yuah Exportimport Bank of China
established a green credit product system that focuses on-teaning, loans for
energy conservation and environmental protection, loans for transformation and
upgrading, and traditionally superior loans; up to the end of 2015, the bahce of
the loans amounted to 100.6 billion yuadA

1 SourceFinance Yearbook of China 2017

2 Source: http://www.xinhuanet.com/fortune/201®8/19/c_129242931.htm

3 Source: http://www.eximbank.gov.cn/tm/medialist/index_26_30747.html
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3) Other public finance

Besides government budgets and policy banks, China utilized other extra
budgetary public finance, such as the national proceeds from CDM projects, and
the proceeds from the renewald energy development finance, for addressing
climate change.

In September 2010, with the approval from the State Council, seven ministries and
commissions including the Ministry of FinancéMOF)and the NDRC jointly issued
the Measures for the Administratin of the Clean Development Mechanism Fand
established a CDM Fund to support the national government in addressing climate
change; the sources of the fund include the national proceeds from CDM projects,
and the proceeds from fund operation, donationsfrom domestic or foreign
institutions, organizations or individuals, and others. Up to 2016, the CDM Fund
arranged total 1.13 billion yuan of grants and 522 grant projects were supported.
In addition, the CDM Fund approved 246 entrusted loan projects, whianvolved
total 26 provinces (autonomous regions or municipalities directly under the
central government) in China, arranged 14.87 billion yuan of loans, and mobilized
79.27 billion yuan from the private sectot.

In 2006, China established a system of il electricity rate and expense splitting
to support the development of renewable energy power; at the end of 2011, a
Renewable Energy Development Fund was established, additional subsidies for
renewable energy electricity prices were levied in China andsed for subsidies to
renewable energy electricity prices, grid connection expenses, and subsidies to
independent operation of renewable energy. Between 2006 and 2011, the NDRC
granted electricity price subsidies for 8 stages through adjustment of the
additional finance for renewable energy electricity prices, and the subsidies
totaled 33.9 billion yuan. Since 2012, the subsidies for renewable energy
electricity price were granted by the Renewable Energy Development Fund, and
the subsidies from the fund betveen 2012 and 2016 totaled 213.8 billion yuah

4) Finance for public welfare undertakings

In China, the finance for public welfare undertakings related to climate change
were mainly from donations by enterprises, social organizations and individuals,
and they were invested in the sector of climate change by publicly offered green
finance and corporate social responsibility actions. In China, the publicly offered

1 Source: Official website of China Clean Development Mechanism Fund.
2 SourceCSY2013, CS¥014, CSY015, CS¥016, CSP017.
156



green finance included China Green Foundation and China Green Carbon
Foundation; the finance othe foundations were mainly from domestic or foreign
natural persons, legal persons or other organizations, government aids and
appreciation in finance. In 2016, China received total 139.29 billion yuan of
domestic or foreign donations year Chind, with 48% of them invested in
ecological environment, disaster reduction and relief. Enterprises constituted a
major part of donors, with nearly a half donated by private enterprises.

5) Investment from private sectors

The investment from private sectors includirg traditional financial markets, and
direct investments by enterprises or foreignfunded enterprises. Traditional
financial institutions, including insurance companies, commercial banks,
investment banks and fund management companies, adopted innovativeegn
financial instruments, and provided diversified fund and credit support channels
involving risk management, bond and loan. Up to the end of 2016, the balance of
the green credits from the 21 major financial institutions in banking totaled about
7.51 trillion yuan, which accounted for about 8.83% of the balance of various types
of loans; among them, the balance of the loans for such emerging industries as
energy conservation and environmental protection, new energy, and new energy
vehicles, totaled 1.7000ET 1 EI T UOAT 8 )1 AAAEOEITh #EETA
green bond market in 2016, with its green bonds amounting to 238 billion yugh

By giving full play to the guiding and driving role of government finance, China has
also attracted different caegories of enterprises to directly investing in addressing
climate change, the publigprivate partnerships (PPP) were leveraged for the
green and low carbon sector, the project investment return mechanisms were
being improved, social finance began to play role in the field of climate
investment & financing. Up to 2016, green and low carbon PPP projects totaled
7826, and the total investment amounted to 6.44 trillion yuarf. Between 2005 and
2017, China invested total 781.9 billion dollars in clean energysurpassed the
European Union and became the largest investor in the world since 2044

1.3 International Climate Finance Received by China

China has received international financial support in forms of donations and
concessional loans from diversified channels such as finance mechanisms, multi
lateral development institutions and bilateral cooperation mechanisms under the

1 Source2016 Report of Charity Donations in China

2 Source:2016 Report on the Green Bond Markets in China

3 Source: PPP Project Databse of the MOF.

4 SourceClean Energy Investment Trends 28§ Bloomberg New Energy Finance.
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Convention.

131

Financial Support Received by China within the Financial

Mechanism under the Convention

From the years of 20162016, China received Global Environment Facility (GEF)
grant commitments of about USD 132 million in total for 19 national climate change

projects mainly covering such fields as energy efficiency improvement, leearbon

transportation, energy-efficient buildings, low-carbon city demonstration projects.

See Table 2 for details on the financial support for specific projects, see.

Moreover, China ha not received any financial support from GCF so far.

Table 5-2 Financial Support Received by China within the Financial Mechanism under
the Convention1(10,000 dollars)

Project name Finance | Finance Project
source amount cycle
1 | Joint demonstrationproject of fuel cell vehicles of
) GEF 823 2016-2020
China
2 | Project on advancing transformation of semiconductor
lighting market and promoting energy-saving and GEF 624 2016-2020
environment-friendly new light sources
3 | Demonstration project oncooperation of green
o . GEF 291 2016-2020
logistics platforms of Zhejiang
4 | Promote the project to develop clean, green and low
) , ) ) ) GEF 200 2016-2017
carbon city of China through international cooperation
China efficient electric motors promotion project GEF 350 2015-2020
6 | Project on sustainable management of forest and
improving adaptability of forest to climate change of GEF 715 2015-2021
China
7 | Production of climate-intelligent staple food crops GEF 510 2014-2019
8 | Third national communication onclimate change GEF 728 2014-2018
China urbanscale building energy efficiency and
o GEF 1,200 2013-2018
renewable energy application
10 | Energy efficiency improvement project of industrial
heating system and high energy consuming special GEF 538 2014-2018
equipment
11 | Promotion project of energy conservation and
o . , GEF 365 2013-2018
emission reduction of Hebei
12 | Jiangxi Ji'an sustainable urban transport project GEF 255 2014-
13 | Jiangxi Fuzhou urban integrated infrastructure
. , GEF 255 2013-
improvement project
1 Source: MOF.
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Project name Finance | Finance Project
source amount cycle
14 | Renewable energy largescale development program
GEF 2,728 2013-2018
phase Il
15 | Green energy schemes for lovearbon city in Shanghai GEF 435 2013-2018
16 | Project on easing urban traffic jam and reducing GHG
o GEF 1,818 2013-2018
emissions
17 | Research and pilot project on comprehensive traffic
i , , GEF 480 2011-2016
development strategies of city clusters of China
18 | Energy efficiency improvement project of Chinese
) ) , GEF 400 2011-2016
industrial enterprises
19 | Technology need assessment on climathange GEF 500 2012-2016
Total 13,215

1.3.2  Financial Support from Multilateral Agencies

The Chinese government attaches much importance to the multilateral

cooperation with the Asian Development Bank (ADB). Between 2010 and 2016,

China reachedagreements with ADB on 23 technical assistance projects, with a

total contract amount of USD 18.15 million, and with other multilateral

institutions on 1 technical assistance projects, with a total contract amount of USD

8 million. There were total 24 progcts amounting to 26.15 million dollars. See

Table 53 for details on the financial support for specific projects.

Table 5-3 Financial Support Received by China from Multilateral Institutions
(10,000 dollars)

. Finance Finance Project
Project name
source amount cycle
Strengthening capacity in the implementation of the greer
1 | financing platform for the greater BeijinggTianjinzHebei ADB 50 |2016-2018
region
2 | Promoting partnerships for South South cooperation ADB 40 |12015-2019
Developing costeffective policies and investments to
3 | achieve climate and air quality goals in the Beijirngianjinz ADB 83 |2016-2018
Hebei region
Shaanxi energy efficiency and environment improvemen
4 | ) ADB 60 [2015-2016
financing program
Research on sustainable andclimate-resilient land
5 . . . . ADB 525 (2015-2019
management in the western regions in China

1 The finance have been uniformly converted into US dollarseaeitthange rate of 2015. In that year, the
exchange rate of US dollars to euro was 0.€3Te to rounding, the aggregation of various items may have slight

difference with the total.
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Finance Finance | Project

Project name
source amount cycle

Developing innovative financing mechanism and incentive
6 | policies to promote demandside management in the| ADB 70 |2015-2017
electricity sector

Strategic analysis andecommendations for achieving the
7 ADB 95 [2014-2016
2020 low-carbon goal

Improving energy efficiency, emission control, and

8 | compliance management of the manufacturing industry i  ADB 35 |2014-2016
China
9 | Qingdao smart lowcarbon district energy project ADB 60 |2014-2016

Strengthening capacity for promoting distributed
10 G . _ ADB 30 [2014-2015
renewable energy utilization in Hebei province

Low-Carbon district heating modification project in
11 _ . . ADB 60 [2013-2016
Hohhot in Inner Mongolia Autonomous region

Strengthening capacity for lowcarbon development in
12 Ninab ADB 50 [2013-2015
ingbo

Chemical industry energy efficiency and emissiot
13 ) , ADB 70 [2013-2016
reduction project

14 | Gansu Jinta concentrated solar power project ADB 55 12013-2015

Strengthening capacity for implementing the new energy
15| | ) ) ADB 75 [2012-2015
city program in Gansu province

Pilot on advancing Shanghai carbon market through
16 o ) ADB 50 (2012-2014
emissions trading scheme

Promoting energy-efficient products by strengthening the
17 o . ADB 40 [2012-2014
energy efficiency labeling scheme

Program of energy system for strengthening lowcarbon
18 . ADB 72 12012-2015
development of China

19 | Pilot on developing Tianjin emission trading system ADB 75 (2012-2013

20 | Heilongjiang energy efficient districtheating project ADB 55 (2011-2013
Shaanxi energy efficiency and environment improvemen

21 ADB 55 [2011-2013
program

22 | Promoting energy conservation in Tianjin ADB 40 [2010-2013

23 | Renewable energy development in Qinghai ADB 70 |2010-2012
Partnership for market readiness project on # E E1

24 PMR 800 |12014-2018

carbon emission trading

Total 2,615

In addition, from 2010 to 2016, 14 provinces (districts and cities) have received
accumulative USD 4.08 billion concessional loans from WB and ADB, which were
mainly used in the 43 projects in the fields of urban sustainable development,
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sustainable transprtation system construction and clean energy supply. See

Table 54 for details on thefinancial support for specific projects.

Table 5-4 Concessional Loans Projects Received by China from Multilateral

(million dollars)

Institutions 1*2

. Finance Finance Program
Project name
source amount cycle
1 | Ningbo sustainable urbanization project WB 150 2016-2021
2 | Hebei air pollution control project WB 500 2016-2018
3 | Huaxia bank air pollution control project WB 500 2016-2022
4 | Hebei clean heatinglemonstration project wB 100 2016-2021
5 | Hebei rural new energy development Project wB 72 2015-2020
6 | Climate smart staple crop production in China wB 25 2014-2020
Shanghai energy conservation of buildings ang
7 | low-carbon district construction wWB 100 2013-2018
demonstration project
Liaoning urban Infrastructure and
8 | environmental governance project in the wB 150 2013-2018
coastal economic belt
9 | China energy efficiency financing project wB 100 2011-
Beijing-Tianjin-Hebei emissiongovernance
10 . ADB 300 2015-2017
policy reforms program
Jiangxi Ji'an sustainable urban transport
11 _ ADB 120 2015-2020
project
Low-carbon district heating project in Hohhot
12 | . . , ADB 150 2015-2020
in Inner Mongolia Autonomous region
Xinjiang Akesu integrated urban development
13 . ) ) ADB 150 2016-2021
and environment improvement project
Anhui intermodal sustainable transport
14 , ADB 100 2014-2021
project
Qinghai Delhi concentrated solar thermal
15 , ADB 150 2014-2019
power project
Hubei Yichang sustainable urban transport
16 , ADB 150 2014-2018
project
Heilongjiang energy savinglemo district
17 ) 9 g 9 ¢ ADB 150 2013-2018
heating project
Hebei energy efficiency improvement and
18 o . i ADB 100 2014-2018
emission reduction project
Jiangxi sustainable forest ecological system
19 . ADB 40 2011-2017
project

1 Source: the official website of the World Bank, Asian Development &ahKOF.
2 The finance habeen uniformly converted into US dollars. Due to rounding, the aggregation of various items
may have slight difference with the total.
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) Finance Finance Program
Project name
source amount cycle

20 | Henan Xinyang wind power project EIB 64 2009-2010

21 | Hainan Dongfang wind power project EIB 27 2009-2010
Guangdong Zhanjiang Dengloujiao wind powe

22 , geong sang godl P EIB 27 2009-2010
project
Guangdong Zhanjiang Yongshi wind power

23 ) EIB 27 2009-2010
project
Inner Mongolia carbon sink forest

24 ) ) EIB 27 2011-2015
demonstration project
Jiangxi biomass energy forest demonstration

25 _ EIB 27 2009-2013
project
PostSichuanEarthquake restoration and

26 ) ) EIB 85 2009-2013
reconstruction project
Shandong Jinan comprehensive energy

27 | conservationtransformation project for EIB 33 2015-2017
cogeneration
Hubei Yichang small hydropower development

28 , EIB 28 2009-2012
project
Energy conservation and emission reduction

29 , ) ) EIB 71 2010-2013
project of China Aohua chemical group

30 | Liaoning forestry project EIB 32 2014-2017
Hunan Camellia Oleifera Abel development

31 ) EIB 37 2015-2019
project
Energy conservation transformation project of

32 . o ) ) i N EIB 53 2013-2015
existing buildings in Harbin, Heilongjiang
Energy conservation transformation project of

33 . ) o ) o EIB 43 2015-2018
existing public buildings in Urumugi, Xinjiang

34 | Chongging forestry development project EIB 32 2015-2019
Regional forestry project (national forestry

35 | and grassland administration bundling rare EIB 107 2015-2019
tree species)
Shandong coastal protection forest building

36 ) EIB 35 2015-2019
project
Shanxi ecological restoration and forestry

37 . . EIB 27 2015-2019
project along the Yellow River

38 | Fujian forestry project EIB 32 2016-2020

39 | Henan Gushi county biomass cogeneratigoject EIB 32 2014-2017
Shandong Weifang heating and cooling energy

40 | conservation and emission reduction EIB 41 2015-2017
renovation project
Guizhou Qiandongnan sustainable

41 EIB 27 2016-2020

management of forest
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) Finance Finance Program
Project name
source amount cycle

Forest quality improvement demonstration

42 . L , EIB 27 2016-2020
project in Poyang Lake Basin in Jiangxi
Heilongjiang sustainable cultivation project of

43 . EIB 27 2016-2020
special northern trees

Total 4,075
1.3.3 Financial Supports Received from Bilateral Channels

China also seekso conduct pragmatic cooperation with Annex Il Parties to the
Convention in the fields of climate change and green and lesarbon development.
China has carried out many fruitful programlevel cooperation projects with EU,
Germany, France, Italy, Norway, @&mark, Switzerland, etc. in the fields of carbon
market, energy efficiency, lowcarbon city and adaptation to climate change as
shown in Table 55.

Table 5-5 Supports Received by China from Bilateral Cooperation Programs for
Addressing dimate Change2*3 (10,000 dollars)

. Finance Finance Project
Project name
source amount cycle
1 | Sino-Swiss low carbon cities project Switzerland 693 | 2015-2019
i issi i ' ildi European
5 EU.Chma emission trading capacity building . p 534 | 2014-2017
project Union
. e . European
3 | Europe-China ecacities link (EC-LINK) project Uni 999 | 2014-2017
nion
i European
4 Cho_n_gqlng & G}Jangdong lovearbon product . p 96 | 2013-2014
certification project Union/UNDP
5 Slnt_}ltallan capacity bw@ng for Italy 299 | 2012-2017
environmental protection: climate change
2A0AA0OAE 11 OEA APDIE
6 | strategy for climate change adaptation in the Norway 10 | 2010-2016
12th five-year period
7 SlnoNorweglan biodiversity and climate Norway 232 | 2011-2014
change project
8 Sino-Danish renewable energydevelopment Denmark 1,430 | 2009-2013
(RED) program
9 | Shanxi Jinzhong centralized heating France 2,988 | 2010-
10 | Shanxi Taiyuan centralized heating France 4,269 | 2010-
11 Energy conservation of public buildings in France 2134 | 2010-
Wuhan, Hubei

1 Source: The data of financial supports from bilateral channels derivesliBiik Some projets whose details
and amount of aid unavailable are not listed in this table.

2 The financial supports from EU, Norway, Denmark and Switzerland were respectively paid in euro, Norwegian

krone, Danish krone and Swiss franc, and the finance have been ulyifoonverted into US dollars at the

exchange rate of 2015. In that year, the exchange rate of US dollars to euro was 0.937, to Norwegian krone was

8.392, to Danish krone was 6.991, and to Swiss franc was 1.001.
3 Due to rounding, the aggregation of varidtesms may have slight difference with the tatal
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) Finance Finance Project
Project name
source amount cycle

12 | Hubei Xiangyang small hydropower France 2,241 | 2010-

13 | Shandong Jinan centralized heating France 4,269 | 2012-

14 | Hunan sustainable operation of forestry France 3,266 | 2013-

15 | Heilongjiang Yichun cogeneration France 3,735 | 2014-
Shandong Qingdao nationatigh-tech i

16 industrial development zone CCHP France 2,134 | 2016

17 | Shandong Zibo central district heating France 2,732 | 2016-
Sino-German cooperation project: key

18 | OOAEAET 1 AAO AAPAAEOU | Germany 208 | 2013-2016
building energy efficiency

19 Slanerman public building energy efficiency Germany 320 | 2011-2015
project
Building energy efficiency and climate

20 protection: energy—consqmptpn ba;e]me . Germany 213 | 2010-2013
research for existing residential buildings in
north China

21 ngdgoKal Yuqn group Xujiadongshan Germany 3.821 | 2011-
centralized heating

22 | Sichuan sustainable operation of forestry Germany 1,067 | 2011-

23 En.ergy cqnservaﬂon re.n.ovatlon of existing Germany 3.882 | 2012-
buildings in Tonghua, Jilin
Energy conservationrenovation of existing

24 | residential buildings in governmentsubsidized | Germany 2,455 | 2012-
housing project of Tangshan, Hebei

25 | Centralized heating in Dongqu, Tianshui, Gans| Germany 1,654 | 2012-

26 | Urban heating in Wuwei, Gansu Germany 7,150 | 2013-

27 | Regional centralized heating iMQiaokao and  Germany 3,735 | 2013-
Sanhecun heating source plant area by Inner
Mongolia Hohhot Chengfa investment &
management Co., Ltd.

28 | Centralized heating in urban area of Linxia, Germany 4,269 | 2014-
Gansu

29 | Centralizedheating in Pingyao county and Germany 38,815 | 2014-
Qixian county, Shanxi

Total 99,650

1.3.4

Barriers and Challenges

Firstly, the overall scale of financial supports from developed countries are not

enough to close the finance gap to tackle climate change. From 2016 to 2030, China

needs 1.3 trillion yuan in average per year to implement nationally determined

contribution Since 2010, China has only received nearly USD 5.2 billion grants and
concessional loans based on the finance mechanism of the Convention and the

multilateral and bilateral channels, which are not sufficient to meet the growing
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fund need in tackling climae change. Developed countries need to further expand
finance scale to provide sufficient, stable and effective financial support for China
to tackle climate change.

Secondly, the received international financial supports are mainly targeted for
climate change mitigation, while support targeted for climate change adaptation

is much less. Of the finance received by China no matter through the finance
mechanism of theConvention or the multilateral or bilateral channels, most were
targeted for climate changemitigation. While the projects for climate change
adaptation were much less in total number and financial amount. Under the heavy
tasks of adapting to climate change, China has an increasing demand on financial
support, but it cannot obtain sufficient firancial support to meet the actual
adaptation needs. So it is increasingly urgent for China to obtain the financial
support for climate change adaptation.

Chapter 2  Technology Neexfor Addressing Climate Change

2.1  China's Action on Technology for Addssing Climate Change

2.1.1  Strategies and Policy Actions on Technology Development for China
to Address Climate Change

On the basis of the overall national science and technology innovation strategy,
considering factors of lowcarbon development objectves, strategic tasks, policy
measures, mechanisms and systems, China has formulated and continuously
improved its strategies, plans and policies on the development of science and
technology to address climate change.

Establishing strategy and policy systerm to promote the development of low
carbon technologies.The Scheme Outline for National Plan of Mediamd Long

term Development of Science and Technology (2@020) made low-carbon energy
technologies a key area for national science and technology despiment; the
subsequentNational Scientific and Technological Actions on Climate Change During
the 12th FYPeriod set more comprehensive policy measures to address climate
change; theSeveral Opinions of the State Council of the CPC Central Committee on
Deepening the Reform of Institutional Mechanism and Speeding up the
Implementation of Innovationdriven Development Strategypecifically proposes to
implement targeted access policies for new energy vehicles, wind power,

photovoltaic and other fields, in oder to support the development of lowcarbon
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technologies.

Carrying out R&D and capacitypuilding for climate change in key areas. China has
made core technologies of climate change mitigation a priority area, and
incorporated into The Scheme Outline fordtional Plan of Mediurmand Longterm
Development of Science and Technologgr relatively mature technical fields, take
the following themes concerning energy areas as priorities: industrial energy
saving, efficient development and utilization of clean ad, liquefaction and multr
product co-generation, exploration and development and utilization of oil and gas
resources under complex geological conditions, low cost large scale development
and utilization of renewable energy, and super largscale power tansmission and
distribution and power grid security; for cutting-edge technologies, the following
advanced energy technologies are proposed: hydrogen and fuel cell technology,
distributed energy supply technology, fast neutron reactor technology and
magnetc confinement fusion technology, etc. Regarding specific measures, the
Outline stated that China should increase input into research and development,
improve independent innovation ability, combine technology introduction with
domestic digestion, absorpton and innovation, and accelerate the
industrialization of advanced technologies.

Improving laws, regulations and institutional systems to address climate change.
China has further strengthened its construction of mechanism and institution,
such as, lawsregulations, policies, to promote research and development of
mitigation and adaptation technologies for climate change, as well as to boost
large-scale industrialization. China complied and issued th&lational Plan on
Climate Change (2012020), andimproved laws and regulations related to energy,
energy conservation, renewable energy, circular economy, environmental
protection, forestry, agriculture and other areas, in order to promote the
development and application of technologies for climate chamgin key areas.

Strengthening technology development, scientific research and talent cultivation.
The Nationally Determined Contribution explicitly proposes to enhance R&D and
industrialization demonstration of low-carbon technologies related to energy
conservation and consumption reduction, renewable energy and advanced
nuclear energy, and CCUS, promote the utilization of €@l recovery and coal bed
methane recovery technologies; research on extreme weather forecast and early
warning technologies; devel@ biological fixation of nitrogen, green prevention

and control of plant diseases and insect pests, and greenhouse agriculture
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technologies, intensify R&D of integrated watesaving and sea water desalination
technologies, upgrade the science and technolpgupport system for addressing
climate change, build effective mechanisms for the integration of governmental,
industrial, academic and research stakeholders, and improve the cultivation of
climate change professionals.

2.1.2 China'sSupport to Domestic Technologies Promotion

Since 2010, according to the requirements set by thenergy Conservation Law of
OEA O0AT P11 A8 O ,2ndBebGdloh &f Ahe $tate Coundl lorAStrengthening
Energy Conservationand theNotice of the State Council on Issuingr@prehensive
Work Plan for Energy Saving and Emission Reductidimle NDRC has begun to
formulate the Directory of National Key Promoted Energy Saving Technologies.
Currently, there are six such directories. Besides, the NDRC begun to formulate the
Directory of National Key Promoted Lowarbon Technologiesn 2014, and finally
produced the Directory of National Key Promoted Energy Saving & Low Carbon
TechnologiesSince 2015, the Ministry of Science and Technolo@yOST) together
with Ministry of Ecology and Environment (former Ministry of Environmental
Protection, MEB and Ministry of Industry and Information Technology (MIIT),
compiled and issued two batches ofDirectory of Promoted Technology
Transformation related to Energy Saving, Emission Reductiond drow Carbon
providing guidance to users like industrial enterprises, national financial
investment, industrial technology fund, or public welfare foundations, private
equities and venture capitals that are involved in various green and low carbon
areas a technology upgrading and improvement for energy saving and GHG
Al EOOET T OAAOA OE IOBBorganizedtha estalblishidattof aléed -
technology bank, and promoted the introduction and demonstration of green
technology to domestic andinternational markets by way of "technology plus
finance".

2.1.3 China'sSupportto Global Technologies Promotion

In 2010, the MOST issued the Applicable Technology Manual: Southouth
Cooperation on Science and Technology to Address Climate Chdige manual
listed mature technologies that China applies to tackle climate change and that are
appropriated to be promoted in developing countries, covering various areas
including renewable energy, agriculture, forestry, waste utilization, water
resources, resource environment, desertification prevention and control, building
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energy efficiency, industrial energy conservation and emission reduction, civil and
commercial energy conservation and emission reduction, disaster mitigation and
prevention, and health. The manual and directory were issued and spread through
diversified channels, providing guidance to improve Soutfsouth cooperation on
science and technology. Meanwhile, the China Science and Technology Exchange
Center collected information on technéogies from domestic scientific research
institutions and enterprises and their successful application cases in developing
countries, and extensively listened to suggestions from developing countries on
appropriate technology requirements. It launched an &glish-language website on
scientific and technological cooperation in response to climate change
(http://www.cstec.org.cn/en/), allowing free download of manuals and other
materials.

2.2  Technology Needs for Addressing Climate Change

4EA 0AT blichBohinaSAchnd Adtional Communication on Climate Change
contains a list of technologies needed for climate change mitigation and
adaptation. The mitigation technology needs concentrates on five sectors which
are energy, iron and steel, transportationbuilding and general technologies,
covering specific needs such as IGCC power generation, new nuclear power, large
scale offshore wind power generation, renewable energy, hydrogen energy and
fuel cell, smart grid and energy storage, carbon capture and stage, large gas
turbine, smelting reduction, direct steelmaking, higkefficiency electric vehicles,
building energy efficiency, new materials for road construction, newype wall
materials; the adaptation technology needs concentrate on five sectors whichea
comprehensive observation, numerical prediction, agriculture, coastal zone
protection and ecosystem.

According to the technology needs listed in the Second National Communication
on Climate Change, with World Bank's project on technology need assessment
climate change for China to address climate change, as well as China's recently
released strategic plans and actions plans to tackle climate change, the NDRC has
updated the technologies in need for China to address climate change, and set
thirteen industries and sectors as priority fields in need of those technologies,
including coal mining, oil and gas exploration and development, thermal power,
renewable energy, steel, building materials, chemical industry, neferrous metals,
transportation, civilian and commercial buildings, agriculture, forests and land use,
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carbon capture and storage and waste disposal, covering a vast majority of
potentials of China in current and future emissions reduction; and in terms of
adaptation technology needs, has choseiour areas as priority sectors in need
these technologies, including agriculture, forest and ecosystem, water resources,
cities, disaster forecasting and meteorological monitoring.

2.2.1  Technology Needs for imate Change Mitigation

China has made somprogress in technologies for climate change mitigation, but
the marginal cost for emission reduction is still high. With coal being a major
source of energy, China is unlikely to effect a fundamental change in its pattern of
consumption in the long term.The high-parameter & large capacity ultrasuper
critical power generation technology, and the combined gas and steam cycle power
generation technology are critical mitigation technologies for China at present.
Besides, to develop nuclear power in an effient, reasonable and safe manner, to
strengthen the capability for developing and manufacturing nuclear power
equipment, and to accelerate the research of shale gas technologies and the
development of renewable resources, are of great strategic importanceorf
optimizing energy resource structure, improving energy efficiency, promoting
energy conservation & emission reduction, and socieconomic development. So,
China is in urgent need of such technologies as advanced nuclear power
technology, technology fordeveloping and utilizing of shale gas, double reheat
power generation technology, offshore wind power technology, and thufilm
photovoltaic battery technology. Besides, the iron and steel industry, the
transportation industry, the construction material industry, and the chemical
industry are all important basic industries. Their reduction in energy consumption
EO OEOAI O #EETAB0 11 x AAOATT AAOGAITT BPI AT
reduction iron making technology, and the key core technologies in thigelds of
electric vehicles and aircraft engines, the intelligent optimization and control
system for cement kiln, the technology for the production of methanol with high
CQ-content natural gas, and the COemission free pulverized coal pressure
conveyingtechnology are technologies with high priority as needed by China. See
Table 56 for detail list.
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Table 5-6 List of Prioritized Mitigation Technologies Needs

Sectors

Technology Type

Core technology and its description

Energy

1,000 MW high
parameter & large-
capacity ultra-super
critical power
generation technology

Design and manufacturing of associated boilers and
steam turbines: the main technical equipment includes
high-parameter and largecapacity ultra-super critical
boilers and steam turbines. Bders can provide high
efficiency working substance with steam pressure
higher than 30 MPa and temperature higher than

620 C.

Combined gas and
steam cycle power
generation technology
(150 MW level)

For the power generation system adopting lower
heating value (LHV) gas in a combined cycle power
plant (CCPP), such byproduct gases as those from bla
furnaces of iron and steel enterprises are transferred
through the iron and steel energy pipe network,
purified with a dust collector, pressurized, and mixed
with the air that is purified with air filter and
pressurized, before entering into the combustion
chamber of the gas turbine for mixed combustion; high
temperature & high pressure flue gas expands and
works in the gas turbine, drives the air compressor and
the generator for singlecycle power generation.

Shale gas development
technology

Equipment and technology in shale gas development:
CQ-ESGR technology refers to the injection of GO
which features great flowing through shale reservoir
pores and bette absorption into shale matrix, into the
shale reservoir to expel and replace shale gas. The
technology not only improves shale gas yield and daily
production, but stores CQin the reservoir.

Nuclear power
generation technology

By research anddevelopment of the large forgings for
key nuclear power equipment and key parts, such key
technology for the melting, forging, machining and
bending of large stainless steel forgings are to be
grasped.

Steam turbine systems
retrofit

Advanced steam turbire design (including blade profile
and stage number) is employed to improve the
structure of the steam turbine, the tightness of its
cylinders and its efficiency.

Renewable
energy

Offshore wind power
technology

Direct drive electric machines, flexiblegearboxes for
doubly-fed electric machines, offshore wind turbine
foundation, technology for the design and laying of
submarine cable, and technology for the protection of
wind turbines against typhoon; at the same height, the
speed of wind is usually 25%higher than that on the
road 10 kilometers offshore. As offshore wind has a
low turbulence intensity and a stable prevailing
direction, the unit carries low fatigue load, and will
have a longer life; as the wind shear is less, the tower
can be set lower. h addition, an offshore wind power is
normally close to the load center since most coastal
areas in China are developed regions.

Thin-film photovoltaic
battery technology

Thin-film battery uses TCO glass substrates, and thin
film battery industrializatio n making techniques with
efficiency higher than 10% (sputtering technology):
the battery uses a little silicon thus to reduce more
costs; besides the product is energy efficient one, and
new-type building material, which can be better

170




Sectors

Technology Type

Core technology and its description

integrated with a building. The thinfilm battery has
another unique advantage, that is, little power loss by
the negative influence of shade.

Iron and steel
industry

Smelting restoration
technology for iron
making (including
COREX and FINEX)

COREX 3000 core technologiesimprovement of

furnace structure, operation of shaft furnace, adjustment
in gas distribution, improvement and repair of equipment,
prolonging of the life of COREX, and optimization of
furnace operation.

FINEX's core technologies: (1) craft of fluidized bed
reduction of iron ore; (2) craft of placing partially reduced
briquette iron into a melting gasifier; (3) approach to add
coal; (4) equipment to remove Cefrom coal gas.

The FINEX process is a major improvement and
continuous technological innovation forthe COREX
process; in particular, the development and application
of the pulverized coal utilization technology and the
export gas utilization technology significantly enhance
the technological competitiveness of the process. As fg
the current COREX proess, the problem in the design
of large shaft furnaces and the problem in the smooth
running for the connection between the shaft furnace
and the gasifier have to be addressed, major
improvement and innovation have to be made in
expansion of coal resourcesutilization of pulverized
coal, quality of the fuel for the furnace, optimization of
fuel composition, and effective utilization of export gas,
the costs of crude fuel and molten iron have to be
significantly reduced before the competitiveness of this
process can be enhanced.

Construction
material
industry

The intelligent
optimization and
control system for
cement kiln

Thermal equipment for the pretreatment of household
refuse before their being fed into the kiln: such
advanced algorithms as fuzzy logimeural network and
genetic optimization are adopted to establish the
models related to the calcination in the cement kiln; in
light of the features of crude fuel and production
conditions, the production and control parameters are
adjusted in an intelligent manner to stabilize

production conditions and reduce heat consumption by
calcination.

Transportation
industry

Electric vehicles

Battery grouping technology: the electric vehicle is a
vehicle adopting orrboard battery as the power output,
driving wheels with motor, and complying with the
requirements in the regulations on road traffic safety
and national standards.

Aircraft engine

Aircraft engine energy-conservation renovation: by
retrofitting of aircraft engines for energy conservation,
the lives of engines can be significantly prolonged,
aircraft maintenance costs and fuel oil consumption
can be significantly reduced.

Freight transportation
organization model
optimization
technology

It is mainly to adopt the information-based technology
that combines GPRS, GPS and vehiateunted
terminals for real-time dispatching, monitoring and
management of vehicles and goods collection, loading
unified distribution, etc., and based on vehicle gures,
supply of goods and operation lines, to make scientific
use of efficient transportation organization modes such
as drop and pull transportation and optimize
transportation model, so as to improve the actual load
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Sectors Technology Type Core technology and its description
rate and operation efficiency of fréght vehicles.
It is mainly to use vehiclemounted terminals to collect
motor running data, vehicle information, driver's
Road transportation driving behavior and GPS positionig information and
enterprise energy transmit such information to the data processing
consumption center in real time. The data processing center
monitoring and conducts reattime analysis and sorting of the mass
statistical analysis data it has received and provides detailed and real
technology guantized data to such links as corp@te operation
management, driver management, vehicle oil
consumption guota setting and vehicle matching.
Expandedpolystyrene (EPS) modified with graphite:
EPS modified with graphite, invented by BASF, a
German chemical enterprise, is the raw material for
External insulating graphite EPS boards; there are two production
intumescent fire- processes: suspension polymerization and extrusion
retardant paint for polymerization. Expanded polystyrene (EPS) modified
foam material and with graphite: EPS modified with graphite, invented by
cellulose material BASF, a German chemical enterprise, is the raw
material for graphite EPS boards. There are two
production processes: suspension polymerization and
extrusion polymerization.
Seltexpanding seal tape for energiefficient windows:
the tape is used for sealing the seams between doors,
Selfexpanding seal windows and walls, the external thermal insulation
Residential tape for energy systems for window boards and ouer walls, and those
building and efficient windows between penetrating members and insulation layers. It
commercial features protection against wind and water, as well as
building gas tightness and acoustic insulation.

Heat and moisture
exchange membrane
for heat recovery from
fresh air and exhaust
air

Heat and moisture exchange membrane for heat
recovery from fresh air and exhaust air: the material
with such technology can realize higkefficiency (more
than 75%) heat and moisture exchange between the ai
flows at two sides; and the air flows will not mxk or
pollute with each other, and the material features
bacteriostasis and antibiosis. The material may be use
in the heat recovery for the ventilation with the outside
in the air conditioning system of residential buildings
or commercial buildings, to recover the heat and
moisture in exhaust air, preheat and humidify fresh air
(winter), or precool and dehumidify fresh air
(summer), reduce the load of the air conditioning
system, and improve its energy efficiency.

Waste disposal
industry

Combined gassteam
cycle for incineration
plants and power
plants (waste-to-
energy and gas turbine,
WLE-GT).

Internal combustion engine, steam turbine and micro
turbines: the waste incineration power plant and the
natural gas power plant are combined for operation
(WtE-GT); the tail gas exhausted by the gas turbine is
used to further increase the temperature of the steam
from the waste incineration heat recovery steam
generator (HRSG), and thus to improve the thermal
efficiency of the waste incineration plant.

Reheatcycle system

Reheat cycle system: in a waste incineration power
plant, the boiler superheater heats saturated steam
into superheated steam, which enters the high
pressure casing of the steam turbine through the
superheated steam outlet for working; the vehfrom
the high-pressure casing enters the boiler again
through pipes, and gets heated by the reheater in the

172



Sectors Technology Type Core technology and its description

boiler to improve its temperature and enthalpy; the
reheated steam enters the lowpressure casing for
working again through the reheater outlet ppe; after
working, the vent from the LP casing enters the
condenser to form condensate, which is pumped into
the boiler by the feed pump.

Top-fired reformer; water-cooled sheltand-tube
methanol reactor system: the natural gas with high
content of CQ and N is adopted as raw material, with
CQ and Ne being more than 20%, and Clless than
60%. The most representative and proprietary water
cooled sheltand-tube methanol reactor system of
LURGI is adopted, and it is a reactor with the highest
heat recovery efficiency, the evenest distribution of bed
temperatures, the least byproducts, simplest loading
and unloading of catalyst, operation and control, and
Chemical the largest unit production capacity among the
industry reactors of the same type.

High-pressure dynamic sealing technology, sealing
material and high-density conveying technology: the
traditional pulverized coal pressure conveying
technology and system adopt pressure and pneumatic
conveying with lock hopper. This process consumes
and discharge large amount of CQand has such
disadvantages as high energy consumption, slow spee
and excessive equipment dimension, wite the new-
type pulverized coal pressure conveying system can
avoid CQ emission.

Production technology
of methanol with high
CQ content natural gas

CQ-free pulverized
coal pressure
conveying technology

2.2.2  Technology Needs for Adaptation to Climate Change

China's needs for adaptation technologies bear some similarity to those of other
countries. Among other thingsChina has the most technology needs in the field of
agriculture, which currently need such adaptation technologies as agricultural
water-saving technology, selection and breeding of stresgsistant agricultural
varieties, and agronomic water conservation technology. Demands on
technologies for water resource industry are more subject to modern technologies
like solar PV waterlifting irrigation water -saving technologies, while disaster
warning more subject to highand-new technologies like assessment teclologies
for integrated impacts of climate and climate change, and meteorological data
reanalysis technology. As for urban planning and infrastructure developing,
adjustment technologies like sponge city plan and practical technology, urban
green space layat and optimization technology, rooftop greening technology, and
DAOI AAAT A DPAOGAT AT O Apbl EAAOGETT OAAETTITCU
climate change adaptation. See Table Bfor detail list.
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Table 5-7 List of Prioritized Adaptation Technologies

Needs

Sector

Sub-sector

Core technology and its description

Agricultural
forest and
ecological
environment

Agricultural water -
saving technology

Degradable mulch production technology: degradablg
moisture conservation materials include photo degradable
and biodegradable mulch. Degradable mulch is mainly
used to raise the ground temperature, store water andg
conserve moisture, reduce the evaporation of soil watel
improve the physicchemical properties of soil, suppress
weeds and increase plant photosyntheticefficiency, thus
improving the survival rate of afforestation and promoting
the growth of saplings.

Selection and
breeding of stress
resistant
agricultural
varieties

Technologies including insectresistant cotton, illness

resistant rice, scabresistant wheat and droughtresistant

wheat and corns: These technologies are about designir
and building new varieties with specific traits by virtue of
identified genes. For example, the toxin genes of resistin
helicoverpa armigera can be implanted into the genoe of

cotton seeds to produce cotton with insect resistance
Peasants can apply less pesticide or none while plantin
the variety of cotton, which not only protects the
AT GEOI T T AT O AOO Al O1 EIT AOA

Forestry ecological
system

Develop clmate-adaptation measures on forest
management by applying landscape disturbance mode
LANDISII, and set differentadaptation forest management
plans for forest felling and fell application: (1) Scale contro
measure. Form gaps in different spatial positin and scales
by felling, with the purpose of diversifying the stand age
to climate change. (2) Stand Age Control Measure Fell th
mature stands to boost and accelerate their update on th
progresO O1T x AOAO Al Ei Agh Ol

resistance to influences brought by climate change. (3
Composition Control Measure. Decide whether a variety i
felled or retained based on its response to climate chang
and the simulated result of managemet value. (4) Forest
management technologies considering both fores
products and service supply ability: Apply the process
based forest model LandClim to analyze the forest dynam
and its goods and services function under different climate
change and maagement scenarios, the intrinsic
connection between wood production and forest
diversification as well as the most valuable capability for
goods and services.

Water source
engineering
construction

Solar photovoltaic water lifting, irrigation and water saving
technology: photovoltaic water lifting is about converting
the polar radiant energy into electric energy which drives
water pump for irrigation. Solar photovoltaic water lifting

system is comprised of photocell, controller and sola
photovoltaic water pump.
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Sector

Sub-sector

Core technology and its description

Urban
adaptation

Develop and
improve
infrastructure
facility

(1) Sponge city plan and practical technology: prepare

whole-process plan to realize a sound urban wate
circulation with several technological methods including
OOAADACAR stotaded AutifiCafidn,l ufilization and

AOAET ACAo AT A EIi POl OA Om&

rainwater seepage, regulation, storage, purification
utilization and drainage. China still far lags behind foreign
countries in sponge city wholeprocess planring method

and specific LID project design. (2) Key technology fo
long-range highlift mass-flow water diversion works:

replace the domestic traditional multistage lifting way with
one-stage pump station, so as to reduce energ
consumption and constructian investment, of which high

lift mass-flow pump is the key preparation. (3) Roof
greening technology: apply such technologies as roq
plants corfiguration and plant roots penetration avoidance
Ol EIi poOl OA bpi AT 008 OAOEOO
load, insulate and preserve heat for buildings and mitigate
surface runoff. (4) Permeable road surface applicatior
technology: pave permeable materials such as permeab
asphalt, permeable concrete, porous turf and open join
blocks on the road surface to improvethe infiltration of

surface runoff. Meanwhile, regular road surface
maintenance should also be configured to keep its effectiv
drainage.

Urban planning

Urban green space layout and optimization technology: i
is about forming an effective urbarventilation corridor by

establishing a basic database, simulating on softwar
digital platform, deducing and generating an optimized
measure, and implementing the microclimate measure intq
urban green space of different levels and scales.

Disaster
warning and
weather
monitoring

Impact assessment
and adaptation

Assessment technologies for integrated impacts of climat
and climate change: to study the interaction of climate
change's natural and biological process with humar
activities, the major interdisciplinary coordination
involved, in particular the relationship between nature,
society and economy, as well as the feedback on Integrate
Assessment Model for climate change.

Data analysis

Meteorological data reanalysis technology (including
global and regional products for atmosphere reanalysis)
utilize the numerical weather forecast data assimilation
system to carry out various model experiments and
diagnostic analysis in the context of past weathe
development digitalization and compare diffeent
simulation tools, so as to help people learn how
atmosphere moves, the climate change and its rate
change in different spatial and temporal scales.

2.3

2.3.1

TechnicaBupport Received by China andhallenges

Technical Support to China from Developed Countries

China has conducted a series of technology development and transfer tackling
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climate change through

international

cooperation.

Table 8 shows the

information of developed countries in terms of the technology cooperation in

China to tacke climate change. Overall, these activities are mainly research

projects on feasibility studies for advanced technologies, capacity building or

incentive policies, but rarely projects related to actual transfer of specific

technologies; meanwhile, these @operation projects are concentrated in climate

change mitigation for energy sector, therefore, support and cooperation about core

technologies contained in the list of technologies in need shall be strengthened.

Table 5-8 Technical Support to China from Developed Countries in the Biennial Report

Supporting Information Target area Sectors Type of technology
parties source support
First biennial Mitigation Ener Coresearch, capacit
Australia g o . pacty
report building
European First biennial Mitigation Energy Feasibility study
Union report
Germany First biennial Mitigation Energy Technical renovation,
report case study, capacity
building
Italy First biennial Mitigation and Transportation Capacity building, case
report adjustment study
Norway First biennial Mitigation Energy and industry | Capacity-building
report
Australia Second biennial | Mitigation Energy Research finance,
report capacity building
Denmark Second biennial | Mitigation Energy Capacity-building
report
Germany Second biennial | Mitigation Transportation: Software technology,
report organization mechanism
Italy Second biennial | Mitigation and Energy, Technology transfer,
report adjustment transportation capacity building,
software technology
Japan Second biennial | Mitigation Energy Feasibility study
report
Norway Second biennial | Mitigation Energy and industry | Capacity-building
report
Spain Second biennial | Mitigation Energy Policy support
report
USA Second biennial | Mitigation Energy Policy support
report
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In private sector,there are many successful cases about China working with other
countries in various fields on technology cooperation and transfer, such as, ultra
supercritical technology in thermal power industry, Chongqging offshore
installment project in renewable energyindustry, combined gas and steam cycle
power generation from low heating value technology in steel industry, technology
of cement kiln coprocessing of municipal household refuse (RDF in kiln) in
construction material industry, Yunnan Copper Corporation'ssa Furnace project
in non-ferrous metal industry, high-speed rail project in transportation industry,

and ChinaUkraine cooperation on aircraft engine manufacturing, etc.

2.3.2  Problems and Challenges

Developing countries face many obstacles in accede effective technology
transfer and support under theConvention

1) Policy obstacles

Some countries set in place obstacles to block export and transfer of advanced
technologies, and implement measures of export license to limit export control
classificaton, destination, end user, and end application. Even with the consent
from technology suppliers to sell relevant technologies, these technologies still
face difficulties to pass the customs due to relevant policy restrictions set by the
host country.

It is helpful to conduct foreign merge through foreign investment and cooperate
with foreign companies which hold advanced lowcarbon technologies for
companies of both sides so as to improve their ability in technology innovation.
Nevertheless, in fear of reeiving countries getting access to advanced
technologies, countries with technical advantage often have security reviews on
foreign investment, which is negatively affecting the transfer of technologies
tackling climate change, particularly to developing @untries.

2) Obstacles in technology blockage

Under a marketized system, in order to prevent the leak of private technologies,
technology suppliers, in pursuit of maximized interest, enterprises are deploying
a lot of measures to essentially block technology transfer, such as, adopting
technology blokade policies, or set up whollyowned plants, transfer technology
within internal system, of selling equipment, instead of setting up joint companies,
selling technology license. Regarding technologies related to climate change which
feature global positive externalities, countries with technical advantage should
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encourage their companies to shoulder social responsibilities and to lessen
actions to block climatefriendly technology, in an effort to promote faster and
broader technology transfer to developimg countries.

3) Information obstacle

Having conducted rounds of technology needs assessment, Chafdained the list

of prioritized technology needs to tackle climate change. However, developing
countries quite lack information about the list of advanceddchnology suppliers,
and have obstacles blocking their way to access information of this sort. Besides,
there are lack of effective and common practiced assessment criteria and methods
for developing countries to evaluate and prioritize the advanced techrogies for
climate change.

Chapter 3  Capacity Building Needs for Addressing Climate

Change

As the largest developing country, China has a relatively strong need in capacity
building in the areas of mitigating climate change, improving measures to tackle
climate change, provide education and trainings to tackle climate change and
increase public awareness.In addition, China should be willing to conduct
practical cooperation to further improve its capacity to tackle climate change.

3.1  Capacity BuildindgNeeds for Climate Change Mitigation

Preparation of greenhouse gas inventories, and strengthening of the capability for
the statistical work and MRV of GHG emissionsare fundamental for addressing
climate change and there are great needs for capacity buildg in these fields.
China has not entered an institutionalized phase fonational GHGinventories
preparation, the work is still organized or performedbased on biddingproject
management with multiple challenges from finance, personnel and inter
government coordination; China needs to improve its capacity building in its
mechanism for inventory preparation, and work hard to build a sound, stable and
efficient mechanism for inventory preparation. In addition, China has almost all
GHGcategories identified in IPCC guidelines, shoimg a dramatic difference in
emissions between regions or industriesin order to reduce the uncertainty of
national GHG inventories, China needs to improve the capacity for the preparation
of both national and local GHG inventoris, increase the communication and
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cooperation on thenational andlocal GHG inventories preparationprepare more
country specificemission factors, improve the relevant statistical approachesnd
reduce the uncertainty of activity data and country-specific emission factors.
Besides, China needs to improve the technical capacity and competence of the
inventory compilers from statistics departments, enterprises andlocal research
institutes by cooperation, exchange, and personnel training.

The local governnents in China have carried out muclexploration in the pilot

programs for addressing climate change and pursuing low carbon development,

but there are still greater needs for capacity building compared with the provinces,

states and regions of developed amtries. Chinese local governments need

support to improve the systematic design and strategic planning capacity and

further enhance its technological support for lowcarbon development,complete

the policy system for lowcarbon development sector, accelete local legislative

DOl COAOOh AT A EIDOT OA OAlI AT 0068 AOEI AET ¢ EI
capacity for low-carbon development.

Chinahas muchcapacity building needsfor market mechanism and for promoting

AT OAOPOEOAOG bAOOEAEEAARough CHing inifatleE®eOET T  OA
national carbon emissiors trading system in 2017, China needs to continue its

exploration for establishing carbon emissioms trading rules that suit its national

circumstances and development requirements, and cover n@jindustrial sectors

such as iron and steel, electric power, chemistry, construction material, paper

making and nonferrous metal, enhance its capacity building for data reporting

and submission, registration, establishment of detailed rules on trading,

perfecting trading rules and improve the capability of technicaéxperts that work

in local authorities, major organizations producing emissions, or third party audit

institutions, and participating in the development of the carbon market.
3.2  CapacityBuilding Needs forAdapting to dimate Change

In order to reduce the impact of climate changeand increase the capacity for
adapting to climate change, China hdsuge capacity building needs for adapting

to climate change. First, China needs to increase itapacity of resisting the
negative impacts of climate change for the construction, operation, scheduling,
maintenance and repair of infrastructure, the capacity for adapting to climate
change in the fields that arevulnerable to climate change, such as agulture,
water resources, ecosystem, cities, human health, and major projects, and the
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capacity of developing and utilizing of the climate resources. China needs to
increase its capacity for the comprehensive monitoringforecasting and early
warning of climatic disasters, strengthen the scientific research, observation and
impact assessment of climate change, enhance the capacity building for
addressing extreme weather and climate event, and reduce the disaster risk of
extreme events. China needs to delap climate change adaptation projects
through international cooperation and exchange, improve the capacity for
interdisciplinary integrated research in key industries or fields that are subject to
the influence of climate change, such as watsaving irrigation, water
conservation irrigation, water resources allocation, and integrated coastal zone
management and conservation.

3.3 CapacityBuilding Needs forEnhandng Climate Change
Education, Training and Rublic Awareness

China should improve its educatin, publicity and training related to response to

climate change, and enhance public awareness apdblic participation, which is

a demand of lifestyle transformation from traditional production and

consumption mode, and alsois a requirement for fulfilment of the Convention.

China has great capacity building needs fanhandng climate change education

training and public awarenessChina needs to further create ammbiencefavoring

AT OAOPOEOAOGSE DHAOOEAEDPAOEIT AT A OEA bDOAI EAC
Ci OAOT 1 AT 6h OAEOA AT OAOPOEOAOGSE Al 1 OAET OOT £
public awareness and increase public participation capacity. China needs to

continue to develop and improve its approaches for enharng climate change

education, training and public awareness, open more channels for public

participation and strive to raise the public awarenessfor addressing climate

change. China needs to increase the parpation by experts and scientific

research institutions, carry out international cooperation to provide education

and training to government officials, enterprisemanagers media practitioners,

and relevant professionalexpertsin respect of addressing chnhate change, improve

their awareness and capacity, promote objective and continuous media coverage,

raise the public awareness of global climate change and their initiative in taking
corresponding actions for climate change.
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Part VI Other relevant infor mation for
achieving the Convention targets

Outline of the 1#h FYPand GHG Control in2th FYPboth emphasized climate
change strategies that gave equal attention to mitigation and adaptation and
outlined the need to advance climate change observation, scientific research,
education and training, international communication, dialogs on policy, an8outh-
South Cooperation. Concurrently, the Chinese government has also identified
additional important activities that are crucial to the fulfillment of the convention.

Chapter 1  Climate System Observation

p8p #EEI AGO #1 EI AOA 3UOOAI [/ AOAOO,
# E Ed chnfate observation system relies on multiple departments to conduct

joint observations. By utilizing advanced technologies including satellites, China

has strengthened and standardized its continuous observations on terrestrial,

marine and upperair atmosphere, regional atmospheric composition, water cycle

and carbon cycle, as well as land use, glacier, ice sheet and frozen soil changes and
others (Figure 61).

181



Layout of multi-ring comprehensive J Observation area for northeastern forest
monitoring areas of dimate system ecology and agriculture ecology of Songnen Plain
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Figure 6-1 Layout of Multi -sphere Comprehensive Monitoring in China's Climate
System

1.1.1  Atmospheric Observation

? 72 Integrated land -based meteorological observation. China has
preliminarily established a three-dimensional climate system observation
network of surface, upperair and spatial observation (Table 61). By the end of
2016, the meteorological department has established more than 60,000 lard
based (marine) stations which cover more than 96% of villages and towns. 190
nexttCAT AOAOEI T xAAOEAO OAAAOO 1T AOGAOOA vuybp
established 5 particulate matter mass cacentration observation stations, 376
acid rain observation stations, 29 sandstorm observation stations, 1 global
atmospheric background station and 6 regional atmospheric background stations.
Furthermore, it is actively building the atmospheric backgroundobservation,
multi -sphere climate system and ecosystem monitoring and assessment systems.
China has preliminarily established the national drought monitoring system with

2,075 automatic monitoring stations.
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? ? Meteorological satellites observation. Chinahas successfully launched and
operated 16 meteorological satellites, of which 9 are functioning in orbit, including
1 scientific experiment satellite that monitors global C@emissions. The ground
application system includes 6 receiving stations situatechiChina and other global
locations. Since 2016, China is capable of monitoring major GHG with satellites.

? 2 GHGs observation. Waliguan station in Qinghai Province (WLG) is one of the
31 global atmospheric background stations of the World Meteorological
Organization (WMO)/Global Atmosphere Watch (GAW), as well as the only
continental global background station in the inland area of Eurasia. Other 6
background stations, i.e. Shangdianzi in Beijing (SDZ), Lin'an in Zhejiang (LAN),
Longfengshan in Heilongjiang I(FS), ShangrLa in Yunnan (XGL), Jinsha in Hubei
(JSA) and Akedala in Xinjiang (AKD) subsequently achieved-tame monitoring of
major GHGs concentrations which represent atmospheric background
characteristics of BeijingTianjin-Hebei, Yangtze River DeltaNortheast China
Plain, YunnanGuizhou Plateau, Jianghan Plain and northern Xinjiang areas (Figure
6-2).
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Figure 6-2 Monthly Average CQ Concentration at China's 7 Atmospheric Background
Sations in 2005 -2016

2 2 Climate change. Since 2011, China has published the China Climate Change

Bulletin annually, which report atmospheric, marine, cryosphere and terrestrial

ecological conditions and driving factors of climate change. China published the China

Greenhouse Gas Bulletin annugll since 2012, which reported GHG background

monitoring situation in China.
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Table 6-1 Existing Integrated Meteorological Observation Facilities in China
(by the end of 2016)

stations

observation

Station
Station (facility) Quantity N Quantity Station (facility) Quantity
(facility)
Soil moisture Geostationary
Referencd . .
. 212 |automatic 2,075 satellite 342
station i .
station station
~ |Fengyun3
. ) ) ) Satellite satellite
National  |Basic Lightening o
i 633 , 490 |data provincial 16
ground station Observation o
observation . [feceving
_ receiving |- vion
station
. \Wind energy station |EOS/MODIS
Ordinary o
. 1,578 |measurement 275 receiving 22
station i .
stations station
Total 2,423 [Solar radiation 100 Total 380
National automatic . . L-band
. . 8,174 |Acid rain 376 . 2
observation station radiosonde
Atmospheric \Weather
Buoy 40 . 28 45
composition radars
Regional automatic Air benchmark \Wind profile
) ) 57,405 ) 7 31
observation station station radar
. . Portable
L-band electronic Mobile i
) 120 [Sandstorm 29 . automatic 241
radiosonde facility .
station
Portable soil
moisture
\Weather radars 190 |[GNSS/MET 950 ] 708
automatic
observation
IAgrometeorological Spatial weather
653 84 Total 1,027
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At 3:22 am, December 22, 2016, China launched its first scientific experiment
satellite for monitoring global CQ levels, TanSat, from Jiuquan Satellite Launch
Center. This is also the third satellite in the world dedicated to detection and
monitoring of CQ levels in atmosphere (after GOSAT launched by Japan in 2009 anc
OCQ2 by USA in 2014). The satellite carriesvio instruments--the CQ Spectrometer,

a high-resolution CQ spectrometer and the Cloud and Aerosol Polarimetry Imager.
/T 10COO0 oph c¢mpyxh A Abbiests, TanSafsucCesshilly
completed its inorbit test and all performance indiators met the design
requirements. On October 24, 2017, China officially opened its monitoring data from
4AT3A0 O1 <ci11TAAl OOAOOh xEI AAT OEO
Center (ttp:/satellite.nsm c.orgen/é6 AT A AT xT 11T AA AT A
satellite data for free.

Chi e Carbon Dioxide Observation Satellite - TanSat
eric Carbon Dioxide Concentration - XCO,, over land (April 2017

Box 6-p # E EChrifod Satellite Shares Data Worldwide

1.1.2  Marine and Ecological Observation

N a s oA

2 2 Integrated ocean observationnetwork. # EET A8 O 1T AAAT T AOAOOAOE
AT OAOO # Edadredaddoffshofela@as as well as middle to distant ocean

areas, important global oceans and polar areas and consists of labdsed,

offshore, oceanic and polar stations. Inrecéh UAAOOh &I 111 xET ¢ OEA B
OOAQGETTh 1 Ol OEPI A &EO01 AGET T O06h #EET A EAO T/
center stations and ocean stations (sites) (Table -B8). Currently, China has

established 124 ocean observation stations, 373 island obsextion stations and

97 buoys of different types, China has also set up 120 marine standard section

investigation stations and has 2 irorbit ocean satellites. Since the implementation

of China Argo Program in early 2002, China has deployed 394 Argo profdifioats

in Pacific Ocean, Indian Ocean and other sea areas. China deployed 2 deep

profiling floats in the Southern Ocean for the first time in 2017.
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Table 6-2 OceanObservation Facilities in China (by the end of 2016)

No. Stations (facilities) Quantity

1 Ocean observation station (point) 124
2 Island observation station 373
3 Buoy 97
4 Observation system for offshore oil/gas platform 41
5 Radar observation station 70
6 Mobile observation platform for emergency 13
7 Global positioning systemobservation station 159
8 Ocean investigation station for standard section 120
9 Ship automation station 52
10 Ocean satellite 2

? 2 Polar and oceanic investigations. China conducts one Antarctic expedition
each year and one Arctic expedition every-2 years. China has already conducted
5 Antarctic expeditions and 2 comprehensive Arctic Ocean expeditions. The
Antarctic Great Wall Station, the Antarctic Zhongshan Station and the Arctic Yellow
River Station are all preliminarily equipped with integrate ocenic and
meteorological observation abilities. A total of 38 voyage oceanic surveys were
organized, through which a large amount of basic data used to understand polar
and global climate change was collected.

? 2 Marine biochemistry, sea level monitoring and products. China has
gradually built up monitoring activities of CQ exchange flux at offshore ahsea
interface. The ecological restoration of island coastlines and ocean continued to be
strengthened. 21 marhe ecological monitoring zones were designated, and pilot
monitoring for marine areas ecologically sensitive to climate change was carried
out. China strengthened dynamic monitoring of terrestrial carbon emissions
transferring into oceans and early warningfunction of ocean monitoring. In 2016,
China focused on pilot monitoring work of ecological response to climate change
in north yellow sea, southern Dalian and other water areas. China has 70 letagm
tide gauge stations, of which nearly 50 stations prage data that could be used for
sea level researches. China published the China Sea Level Bulletin every year.

2 2 Terrestrial ecosystem observation. # EET A0 AAT OUOOAI 1T AOGAOO
consists of Chinese Ecosystem Research Networka longterm, large-scde
research network managed by the Chinese Academy of Sciences, Chinese
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Terrestrial Ecosystem Located Observation Research Network led by the forestry
authorities, and rural ecosystem observation network of China Meteorological
Administration. The ChineseEcosystem Research Network has 44 stations, 5 sub
centers and 1 synthesis research center. It monitors meteorological elements, soil
elements, hydrological elements and biological elements, etc. Chinese Terrestrial
Ecosystem Located Observation Research terk consists of the Forest
Ecological Stations Network (Figure &), the Wetland Ecological Stations Network
and the Dessert Ecological Stations Network. It focuses on the three major
ecosystems of forest, wetland and dessert, and conducts loetgym, cortinuous,
located field science observation of ecosystems structure and functions and
researches of key technologies for ecological processes. It currently has 188
stations, and 653 rural ecosystem observation stations of China Meteorological
Administration .

2 2 Other elements of climate system . The water conservancy department has
more than 3,000 basic hydrologic stations, more than 15,000 rainfall stations and
more than 12,000 underground observation wells. Besides these, the
meteorological department and athorities of land and resources have
corresponding rainfall, evaporation and underground observation wells as well.

60°E 8O°KE 100°E 120°E 140°E
500:\4 ~SO°N
40°N+ ~40°N
30°NA § ~30°N
J ‘im v

Legerd 4 o :?'[\‘.‘“ 50 a8 3 54;“; ] . s
20°N e Nabicaal Cinti e &3 . Wy ~20°N

# K¢y National Stations S, %0 f_’&,.clwt« 957 )

Established Stations % Y -, ‘\.;\,r“‘_“ ‘ i y

o Planned Stations : »—72\:"‘." A7 /

—— ~ - Ko | =

) X5 60 1220 1850 440 e ne \

S0°E 100°E 120°K

Figure 6-3 Chinese Forest Ecosystem Research Network
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1.1.3 File and Data Management

#EET AGO Al EIi AOA OUOOAIT lleded faiOhatagddiby | AOAOE
meteorological, marine, water conservancy, environmental, agricultural and

scientific research departments and institutions. The materials include
meteorological observation data, atmospheric composition observation data and

atmospheric reanalysis of atmospheric layers; marine environmental data and

ocean reanalysis data that describe marine conditions; materials relevant to the

AAOOES O AOUI OPEAOAN |1 AOGAOEATI O OEAO AAOAOEA
and water resources charateristics; ecological elemental materials that record the

AAOOESG O AAT 1T CEAAI OUOOAI AEAT CAONn AT A POl
AT A1 UUET ¢ OOAA OET cOh EAA AT OAh OOAI Aci EOA
climate situations. At the same time China has established a loragrm stably

functioning remote sensing earth observation system, and a spatial earth

observation satellite system comprised by meteorological satellites, ocean

satellites, land resources satellites, environmental disaster nelf satellites and

other satellites. These systems are able to function stably in losigrm. China has

basically built the capability of observing and conducting dynamic monitoring of

its own and neighboring regions as well as global atmosphere, oceans dadd

systems with its independently developed satellites. With multiple earth

observation information products, China is able to cover its complete territory or

key areas with spatial resolutions ranging from 30 meters to several dozen

kilometers and repart multiple major information and contents that may impact

or reflect climate change, such as land use/land coverage, vegetation parameter,

water area and water parameter. These materials can be used to support

researches and evaluations in regard of climta change. Most data have their
corresponding databases, and some data support data sharing service.

1.2  Problems and-uture Development of thedimate Observation

System

AT AOAT 1 Uh wliséatibds@ster hak inaki®algreat progress, but still

EAO A 1 AOCA CAPp Al i DPAOAA xEOE OEA AAOGAI T PEI
proposed in the new design plan of the global climatebservation system. First of

all, the function of current climate observation system network is not perfect;

secondly, the monitoring ways, observation instrument and equipment,

observation methods, data and product formats on climate change of different
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sectors are not the same and do not have a uniform standard; thirdly, the
capabilities of coordinating between departments and sharing international and
domestic materials demand to be improved.

In the future, China will further improve the planning and construction of the
climate observation network, additionally observe the climae variables required

to adapt to and mitigate climate change, provide climate services, and manage
risks; orderly advance the standardization process foobservation instrument,
observation methods, and related data and product formats. The country will
construct a modern climate observation system integrating surface observation
and satellite remote sensing observation step by step and develop loisgquence,
seamless, stable and consistent climate data sets of surface observation and
satellite remote sensng observation. It will improve some observation
technologies and capacities, and the level of data processing. It will build a
network system with both adaptability and collaboration; play the role of China
National Committee of ClimateéObservation System, a first-level consultation and
coordination body of the country, to promote the exchange and sharing of the
essentialobservation data and related economic and social data, basic geographic
information and data offered by the departments of meteorology,ocean,
environmental protection, scientific research and so on, and actively participate in
the activities in relation to the global climateobservation system and exchange of
observation data at the international level, so as to meet the continuous
requirements of the international community on climate observation and adapt to
the changes of climate observation at the international level.

Chapter 2  Progress ofFundamental Research andTechnology

Innovation

1O TTA T &£ OEA x1 Ol Ad @ reBerth] GhikaDsBiveEtd pughl ET AOA
scientific advances and technological innovations in the field of climate change. In

cnmoh OEA #EET AOA Cci1 OAOT 1 AT O EOOOAA OEA O/
term S&T Development Plan (2006 m¢ mqoh ET x EfifoEmedrd OCU AT A
defined as the field of science and technology to be developed with precedence,

and the global environmental change monitoring and response scheme was clearly

rated as a priority theme of the environmentalarea. In 2015, the MDST issued the

Third National Assessment Report on Climate Change, which made ardepth
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assessment on the progress of climate change research from 2010 to 2014. In 2016,

to further perfect the national scientific and technological innovation system of
addressingclimaOA AEAT CA AT A Ei DOl 6A OEAMAITOT OOUBG O
and relevant departments issued the. 3th Fiveyear Plan on National Scientific and

Technological Innovation for Tackling Climate changevhich made an overall

deployment for the scientificand technological work for tacking climate change

in China In the 13th FYPperiod, a series of climate change research projects were

OAO Ob O1T AAO OEA 1T AET AT AU EOAIT AO T &£ OEA 0o
national major R&D programs; the speciatarbon research project of CAS was

started up, and the projects of lowcarbon macro strategy and technical catalogue

xAOA 1 AOT AEAA Au OEA .s$2#h OEOO bpOI il OET ¢
technological development in tacking climate change to make impdant progress.

The scientific and technological capacity of addressg climate changewere
comprehensively upgraded.

2.1 Current Status andMajor Achievements ofClimate Change

Research

2.1.1 Climate Change Science

China has made significant progress in the essential fields of law and

mechanism of climate change, observation system and simulation , earth

system model, etc. ) O BT OEQOEOATI U PAOOEAEPAOAA ET OE
I OOAOOI AT O 2 A B improvediintErnatiéh# nfluende iinAhis process.

Its major achievements included uncovering the spatidlemporal change

characteristics of natural seasonal phenomena in the east China monsoon region

and the relation between climate change and phenological changes under the

background of global imate change; building the new methods of forecasting the

extreme weather events, such as El Nino, rainstorm, hail, and proposing better

response strategies; rebuilding the spatiatemporal change sequences of climate

for the east China monsoon region, thnsemtarid and arid area in north China and

the QinghaiTibet plateau, and unveiling the mechanism of millennium climate

AEAT CA ET #EET A80O OUDPEAAI Al EiIi AOGA AOAAON OA
dynamics mode with Chinese innovative characterics, which has reached

ET OAOT AGET T A1 AAOAT AAA 1 AOGAI 8 | AAT OAET ¢ OI
China has played an important role in the research fields of atmosphepbservation,

paleoclimate, clouds and aerosols, climate model and regionainchte.
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2.1.2 R&D onMitigation Technologies

Progress has been made in the R&D, promotion and application of energy -
conservation and emission -reduction technologies in major industries. By
using the newgeneration recyclable steel process and technologyye clean steel
production line of the Hebei Caofeidian Project can save hundreds of thousands of
tons of standard coal each year; codired power plants using the supercritical
power generation technology achieved the installed capacity of hundreds of
millions of kilowatts; the beneficiation-Bayer process for alumina production was
widely used, forming the annual capacity of 0.6 Mt; the remanufacturing process
for old machine tools increased the ratio of recycled materials to above 85% and
saved over 80%energy compared with manufacture of new machine tools, thus
promoting the formation of the waste product recycling and process industry and
the green remanufacture industry; the R&D of hybrid buses and their key parts
saved 30% oil consumption of the wha vehicle; constructing the passive ultra
low energy consumption buildings, green ecological demonstration citgones,
and green building industry cluster demonstration zones drove the development
of green buildingrelated industry chain, making the natioral green building area
exceed 300 million n?; the bioethanol industry has made significant progress, that
is, the utilization of fermentable sugar of stalks was enhanced to 95% of the
Theoretical transformation value; the new C®@collector can reduce the apture
energy consumption of coaffired power plants by 30%, and the megaton whole
process demonstration project integrating C® capture, transportation, and
displacement of reservoir oil has been started; China has developed and
completed the first largescale salt water carbon storage demonstration project;
CQ was used more efficiently as a type of resource for displacement of reservoir
oil and for chemical and biological purposes.

Multiple advances have been made in the R&D of cutting -edge technologies

in the energy field. China has built up thex T O Ifilst&@W dye-sensitized solar
cell demonstration system, and constructed thd& T OT @r&x WOBAW solar power
tower plant and combined it to the grid; industrialized the 1.5MW directdriven
permanent-magnet wind turbine generator set and combined the 3MW wind
turbine generator set to the grid; successfully assembled the complete equipment
of 5MW wind turbine generator set, filling the technical gap of higipower wind
generator set through independent resarch and development; is building the

x Ol A6O AEOOO -4/ EIAOOOOEAI OIEO xEOE AlIl
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Chinese experimental fast reactor reach the critical for the first time; started the
high temperature gas cooled reactor demonstration prect; developed the new
gasification technology of multiburners opposed entrainedflow bed with
independent intellectual property; carried out the test on the 250MW integrated
gasification combined cycle (IGCC) generation system, and completed the
integrated modeling for the 500MW IGCC generation system, achieving uHi@av
emissions of the circulating fluidized bed boiler; made important progress in the
exploitation technology of nonconventional natural gas, and implemented
continuous mining in the Chonging Fuling Oilfield of Sinopec Jianghan Oilfield
Company.

2.1.3 Research onAdaptation Technologies

China has assessed the impacts of climate change on main basins, regions

and industries of the country. The country assessed the impacts of climate
change on the basis of Three Gorges, Yellow River, Peal River, Liaohe River, Tarim
River, Poyang Lake, etc.; assessed the impacts of climate change on the
characteristic industries of potatoes in the arid area of northwest china and
Shaanxi apples; assessed thanpacts of climate change on urban lifelines
including the planning and design standards of drainage system among the typical
city cluster in the Yangtze River delta and in Beijing city; adopted the technology
for assessing the impacts of climate change work out and adjust the standards

of tackling climate change of projects, and adjusted the storage capacity and water
supply capacity of existing and new reservoirs; used newdaptation standards
and innovative techniques to strengthen the building ofdaptation capacity of
irrigation and water conservancy infrastructure.

Important progress has been made on the adaptation technologies in
various fields. We have improved theadaptation capacity of tackling climate
change by studying the impacts of climate change on farmland, wetland, coastal
zone, water resource, forest and other ecological systems as well as the law of
climate change; cultivated and spread the higlield, high-quality and stress
resistance species and promoted the disaster reduction and pest control
techniques in agriculture; carried out a series of work in regionalization of
meteorological disaster risks, development and utilization of meteorological
resources, and esdblished a relatively perfect artificial precipitation system; made
technological breakthroughs in terms of assessment of regional water resource

development potential and optimized dispatch of water resources; perform pilot
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application for the technologies of tacking sea level rise, guaranteeing flood
control security and water supply security, and restoring the typical degraded
ecological systems; proposed the innovative roadmaps of regularly adapting to
climate change for regions and domains.

2.1.4 International Science and Technology Cooperation

China has expanded cooperation relative to climate change with

international organizations. China actively carried out project cooperation and

technological discussion with the United Nations Development Progmme

(UNDP), the United Nations Environment Programme (UNEP), Asian Development

Bank (ADB), Global Environment Facility (GEF) and other international

I OCAT EUAQOET T 08 #EET A60O OAEAT OEOOO EAOA Aad«
major scientific researchand observation programs on climate change, including

OEA DPOIT COAI T &£ )1 OAOci OAOT 1 AT OAT O0oAT AT 11
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China has strengthened exchange and cooperation with developed countries,

for example, China and the USA have deepened the cooperation in the science and

technology field for tackling climate change; China and Europe have conducted

pragmatic cooperationin the aspects of building carbon emission trading capacity,

low-carbon towns, lowcarbon communities and so on; China has carried out

cooperation with the USA, Germany, Denmark and Britain on the research of ukra

low-energy building technology; and condcted international pilot cooperation

with the USA, Germany, Canada, EU and Finland on building ioarbon ecological

cities.

The South-South cooperation is deepened step by step. China has

strengthened cooperation with relative countries in Asia, Africa iad the southern

Pacific Ocean in the fields of satellite monitoring, exploitation and utilization of

clean energy, agricultural droughtresistant technology, utilization and

management of water resources, control of desertification, ecological protection

and soon. The @34 EAO Al 1T OAT AA £ 60 OESoddO 1T £ O) ]
Cooperation SymposiumonTadET C #1 EIl AOA AEAT CA xEOE 3 AEA
with the NUDP, UNESCO, UNEP and other international organizations, and

organized foreignaid training courses for developing countries to promote the

transfer of climate changeadaptation technologies through the SouthSouth
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cooperation. In 2012, State Forestry and Grassland Administration (the former

. AOETT Al &1 OAOOOU ! Al ET E O Oantofae NihgglaHui A OEA C
Autonomous Region held ChingArab States Desertification Prevention and

Control Cooperation Forum; in June 2015, State Forestry and Grassland
Administration and the Arab Center for the Study of Arid Zones and Drylands

signed a Memoradum on the Cooperation in the Monitoring, Prevention and

Control of Desertification, and promoted a number of projects for the cooperation

in the prevention and control of desertification with the Arab world; from 2010 to

2015, State Forestry and Grasslah Administration held seminars on the

prevention and control of desertification towards Africa for several consecutive

UAAOOh AT A EIi POl OAA | Z#OEAA8O AT i1 POAEAT GEO
control of desertification, which is highly recognized by Ban Kmoon, the then
Secretary-General of the United Nations.

2.1.5 CapacityBuilding

In terms of construction of fundamental platform and observation of

monitoring system, China has set up a networked research platform of major

agricultural ecological regians; built the database cluster covering the information

about national hydrology, meteorology, geography situations and flood and

drought disasters, and the spatial database of typical forest soil organic carbon in

#EET AGO 1 AET Al Ei Adll the larhebcalg obskratids Andll 1 U &l O
research network covering the national main ecological regions and other

important scientific and technological innovation platforms; established
provincial-level climate change service platform, laying a foundation fararrying

out climate change research.
2.2  Shortage an@ap ofdimate ChangeResearch

The essential theories in the climate change field need to be deepened, and the
comprehensive research needs to be strengthened. China is still lack of
understanding on the climate change mechanism. The seléveloped climate
model needs to be improved inerms of simulation performance and predictive
ability. The assessments on the impacts and risks of climate change on various
fields and regions are not enough, and there is yet no comprehensive quantitative
evaluation model. The mitigation and adaptationtechnologies fall behind the
international advanced level. For example, the key materials, equipment, core
processes and technologies industries, such agnergy, steel and building are still
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mainly relied on import, and the technologies for agriculturalater conservation
technologies and industrial and regional adaptation, as well as the comprehensive
social and economic assessment methods still need to be improved. In addition, it
is required to deepen and improve the research on the legal constructioof
tackling climate change.

2.3  Main Areas ofFuture Researchon dimate Changein China

(1) Fundamental research on tack ling climate change. The coupling
mechanism between carbomitrogen cycle and the waterenergy cycle on land
and in ocean; the couphg relation between water cycle and carbofmitrogen-
phosphorus biochemical cycle; changes of terrestrial and marine carbon pools and
carbon sinks and climate sensitivity of GHG; climate change of the South Pole,
North Pole and QinghaiTibet Plateau; datalase cluster of longsequence high
precision climate change and effects with international influence, and bidata
platform research of climate change.

(2) Research on the technologies of assessing climate change impacts.
Quantitative relation and comprehersive assessment on the impacts of climate
change on major fields, industries, and important projects and regions; national
standards and operability assessment technology specifications; classified
assessment technologies for the impacts of climate changad extreme events on
fragile fields, such as agriculture, forestry, husbandry, fishing, oceanic
environment and water resources, quality of atmosphere, water and quality
environment as well ashuman health.

(3) R&D on climate change mitigation technologie s.Large-scale R&D on low
cost and operable carbon capture, utilization and storage technologies and lew
carbon and emissionreduction technologies; technologies for sequestering
carbon and increasing carbon sinks in the main ecological systems of forest,
grassland, farmland, wetland, etc.; development roadmaps and standards of the
climate change mitigation technologies in the major industrial and fields.

(4) R&D on climate change adaptation technologies. R&D on the key climate
change adaptation technologie in the major fields of agriculture, husbandry,
fishery, water resources and so on; and in the major regions of coastland,
ecologically vulnerable area, marginal transition zone, ecological barrier area, and
major engineering area.
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Chapter 3  Improvementof Education, Outreach and Public

Awareness

China has constantly strengthened the education, training and publicity in climate
change to drive all sectors to take positive actions, and carried out climate change
themed activities with rich contents and invarious forms. As a result, the public
awareness of climate change has been significantly raised and their ability of
responding to climate change has also been strengthened.

3.1  Education and Training

The National Plan for Response to Climate Chang@1#2020) points out that
climate change education should be incorporated into the national education
system, to allow the knowledge of climate change response into schools and
classrooms and to be popularized. It is a must to strengthen training on addigag
climate change, so as to improve the awareness and handling capacity of
government officials, enterprise managers, media professionals about climate
change; it is also necessary to carry out vocational training on response to climate
change, and incoporate low-carbon vocational training into the national
vocational training system.

3.1.1 Constantly Expanding and Deepening the dimate Change Contents
in National Basic Education and Professional Education Systems

In terms of basic education. Reinforcéghe school education further by explicitly
requiring students to learn about the basic concepts of climate change and
ecological environment and the related hazards and impacts in such courses as
science and comprehensive practices.

In terms of higher edication. First, strengthen the construction of climate change
related disciplines and organizations. According to incomplete statistics, by 2016,
there had been 22 stations of atmospheric scienceelated disciplines, 719
stations of environmental science ad engineeringrelated disciplines, 367
stations of new energyrelated disciplines and more than 240 energysaving and
environmental protection-related disciplines. Such degree awarding units as
Peking University, Nanjing University and Chinese Academy dgricultural
Sciences had set independently 222 second level disciplines related to climate
change and environmental protection. Many colleges and universities including
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University of Chinese Academy of Sciences, Peking University, Tsinghua University
and Sun Yatsen University have set research institutes related to climate change
response and lowcarbon development such as Lovecarbon Development
Research Center of Peking University, Climate Change International Policy
Research Center of Tsinghua Universitand China Meteorological Administration
Nanjing University Joint Laboratory for Climate Forecast Research etc. The-segt

of these disciplines and organizations has played a positive role in cultivating top
professionals for the climate change field. $end, strengthen the construction of
online open courses. The Ministry of Education organized and constructed more
than 60 open video courses and essential resources sharing courses related to
atmospheric pollution control and ecological civilization constuction for students

to learn on line, with the aim of raising their awareness of low carbon and
environmental protection. Third, carry out various low-carbon and environmental
protection practice activities targeting colleges and universities. Since 200&e
Ministry of Education has organized College Students Energy Saving and Emission
Reduction Social Practice and Science and Technology Competition themed by
energy saving, emission reduction and green energy on a yearly basis.

3.1.2  Organizing and Carrying Out Various Training Sessions, Seminars
and Lectures

Since 2011, various study sessions, training sessions, seminars and lectures have
been organized and carried out to comprehensively improve the ability of leaders
at all levels and from all sectorsin understanding and responding to climate
change issues.

First, the Political Bureau of the Central Committee of the CPC organized
collective learning based on the theme of ecological environment and green
development. In 2017, the Political Bureau of tle Central Committee of the CPC

I OCAT EUAA AT 11 AAGEOA 1 AAOT ET ¢ OEAI AA AU Ob
iTAA AT A 1 EEAOOUI A58 8 khe Cettaanim@iéeof'thd T AOAT 3
#1 11T OTEOGO O0AOOU 1T &£ #EETAh DI ET &K 1 00 AC

environment should be strengthened to form a frugal, moderate, green, lew
carbon, civilized and healthy lifestyle and consumption mode.

Second, relevant departments under the State Council organized theme
training to strengthen the administratve @~ OOAEA£6 O AAEI EOU 1T £ OA<
climate change. The NDRC held 7 sessions of special training on the national
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corporate GHG accounting training sessions (Figure#); the MEE (former MEB
held 14 sessions of dialogues on sustainable development and lma&rbon
innovative policies atWorld Environmentmagazine between 2012 and 2016; the
MOST organized several sessions of local climate change response capacity
building training; the National Forestry and Grassland Administration (former
State ForestryAdministration) held national forestry training courses each year
on response to climate change and carbon sink measurement and monitoring
system construction; the National Government Offes Administration held several
training courses on energysaving management for cadres from national public
sectors and colleges and universities, training more than 9,000 various energy
conservationadministrative staffs at all levels accumulatively.

. ) NN T T

Business Greenhouse Gas Accounting Report Training Session

Figure 6-4 NDRCTraining Activities Concerning Response to Qimate Change

Third, local governments actively carried out training around climate
change response and carbon market capacity building. According to
incomplete statistics, the number of traineeshas exceeded 30,000. Local
authorities have also established professional research institutes on climate
change response and lovwcarbon development such as Beijing Climate Change
Response Research and Talents Cultivation Base and Tianjin l-oarbon
Develgoment Research Center, to strengthen local ability of providing science&

technology and policy support for climate change response (Figure®.
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Figure 6-5 Training Sessions on Development of Carbon Trade Markets

3.2  Outreach andPopularization

The Chinese government attaches great importance to the publicity on addressing

climate change. For many years, guided by the government, diversified media

I OOOAAAE AT A OAOET 60 OEAI A DPOAI EAEOU EAO
awareness of response to atnate change. And such situation that the whole

society pays attention to and involves in climate change response has been formed

gradually.
3.2.1  Outreach through Conferences

Over recent years, international and domestic conventions have been utilized to

s o~ A 2 s

OEl xAAOA AAOEOAI U #EETAB8O bilEAEAO AT A DPOA

to share its experience in response, and to promote international cooperation.

In 2015, Chinese President Xi Jinping attended the Paris Climate Change
Conference, emphasizig that all countries should be confident in jointly building

a win-win, fair and reasonable climate change governance mechanism. In 2016, Xi
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Ban Ki Moon, Secretary Generabf the United Nations during G20 Hangzhou

Summit. With its own action, China has facilitated the global climate governance.

Besides, Chines¢hen vice Premier Zhang Gaoli also attended several important
international events including Climate Summitin New York and the High-level

Sgning Ceremony for the Paris Agreement on Climate Change

During the United Nations Climate Change Conference, the Chinese delegation also

I OCAT EUAA A OAOEAO 1 £ bCAlichdE OU AAOEOEOEAO
Relevant departments h eld various conventions. Conventions around low

carbon and green development, urban adaptation to climate change and carbon

market building have been held to showcase the latest achievements made in the

climate change field.

Local governments actively held various climate -change-themed

international conferences. From 2012 to 2017, Shenzhen has held several

International Low-carbon City Forums successively, which attracted over 15,000

guests from nearly 50 countries for participation accumulatively. In 2016Beijing

hosted the second ChindJS Climate Intelligent/Low-carbon City Summit for the

purpose of strengthening the pragmatic cooperation between China and US on
low-AAOATT AEOU AAOGAT T PIi AT 08 )1 OERLoWATI A UAA
carbon City Conf©O AT AAo6 8

3.2.2  Media Outreach

Major central news media and internet media includingd AT B1 ASXinhug AEIT U
News Agency, China National Radio, China Radio International, CGINna Daily

and China News Service have paid high attention to major climate cige
responserelated news events such as United Nations Climate Change Conference

AT A #EET A80 OAI AAGA T &2 .$# AT A OOEI EUAA 10O
report them comprehensively, publicized and reported the introduction of
important strategic planning and policy documents in lowcarbon field and
interpreted them deeply to guide the public attention and form good public
opinion atmosphere. Since 2008 till now, the NDRC has organized the preparation

and introduction of ! T T OAT 2 A Pls Oliinaté ChangeEPBlicids &nd Actions

to publicize the results of climate change response. Domestic media agencies
prepared and published a series of climate change related popularization and
publicity brochures and produced several films including=acing Climate Change
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A Warming Earth, Awareness orClimate Changeand Warm and Cold We Share

Together (Figure 6-6). China Meteorological Administration organized and

produced AddressingClimate Change- China in Actionseries TV promotional

videos and brochures. Meanwhile, multiple channels including new media

O)1 OAOT AO 01 6066h 7AEAT AT A 7A#EAbne) FEEEAEAI
climate changerelated knowledge to the public.

=

Warm and Cold We Share Tozether
Journey of Cimatic Givilization

dvilizations behing the scenes?
Moemories that Bive through thousands of years,

Searches that span five continents

Figure 6-6 A Series of Promotional Videos

3.2.3 Thematic Outreach

Since 2013, the NDRC has joined hands with relevant departments to organize and

s x x N s o~ A s s s oA -

themed exhibitions, and organize lowcarbon activities into communities and

campus forlowA AOAT 1T BDOAI EAEOU8 $OO0EDRAOBIOAET7 ARABE O
AT A AAOCGATT $AU6Hh OAOEI OO 11 AAT AAPAOOI AT O
greatest extent to carry out a variety of campaigns based on their reality, so as to

raise the public awareness oénergy saving, environmental protection, and green

and low-carbon development. The NDRC has alscarried] O O -©arblorxChina

47 006 AAOEOEOEAO AU 1T OCATEUET C TAxO 1 AAEAN
regions for field research and holding lowcarbon themed activities in several

places including Beijing, Shanghai, Chongqing, Guangzhou, Hangzhou and Baoding

in multiple forms (Figure 6-7). The MEE (former MEP) carried out various climate

change response themed publicity activities by combining with ite World

Environment Day and Earth Day. China Meteorological Administration took

advantage of the World Meteorological Day on March 23 to carry out climate

change knowledge popularization and publicity. The State Oceanic Administration
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carried out ocean am climate change knowledge popularization publicity on June

8, the World Ocean Day. The MM EET A 711 AT80 &AAAOCAOQEIT ET I
OAOGAOAT AAPAOOGI AT OO O1 AAOOU 1 00 OAOGAOAI
Family Low-carbon and Environmentally-friendl U 4 OAOAIT 68
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Figure 6-7 National Low -Carbon Day Logo and 2017 National Low -Carbon Day Poster
3.3  WidespreadPublic Participation

As climate change education, training, and publicity were being promoted, the

public chose on their own initiative low carbon lifestyle, including low carbon
transportation, diet, and building and energyefficient low carbon products. They

tended to first choose low carbon transportation, namely public transportation,

AT A Eipl AT AT O OEA DOET AEbdoidg afourd, GaiméyAh  OE OA /
walking for a distance of 1 kilometer, a bicycle ride for 3 kilometers and bus ride

for 5 kilometers or more; Up to 2017, there were 184 cities undertaking to

organize carfree day events on September 22 each year. Catering companand

OEA DPOAT EA AAOGEOAI U AgAAOOAA OEA OAI AAT UI
cities in China actively piloted low carbon communities, a total of 27 provinces

participated in the pilot program, and there were over 400 provincial low carbon

communities involved in the pilot program. The China Alliance for Low Carbon

Action organized the activity for the soliciting, selecting and appraising of low

carbon enterprises, to create such an atmosphere that low carbon actions are

spotlighted and implementedby the public. The China Green Carbon Foundation

participation through publicity and trial. Between 2007 and 2016, China Youth

Climate Action Network (CYCAN) hosted seven sésss of the program of energy

conservation in institutions of higher learning, and total 200,000 young people

participated in the program research.

Through effective climate change education, training and publicity, public
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awareness of climate change incesed significantly. The Research Report on

Awareness of China's Citizens in Climate Change and Climate Knowledge
Disseminationpublished showed high awareness of climate change among the

#EET AOA DOAT EAN OEA OAODI T AAT OOCel@adOl 1T CI U (
policies concerning mitigation and adaptation of climate change, and most of them

supported the implementation ofthe Paris Agreemenin China and the Chinese

government in the international cooperation in addressing climate change.

Chinese publicwent into action to actively address climate change.

By taking the lead in international cooperation for addressing climate change,
China became an important participant, contributor andorchbearer in building

an ecological civilization in the world. Chima would take more creative and
effective approaches for climate change education and publicity, and assume a
more aggressive and open stance in conducting international cooperation in the
field of climate change publicity and education, to make its contriltion to
building a community with a shared future for mankind.

Chapter 4  International Exchanges and Cooperation

4.1  Bilateral and Multilateral Exchange an@ooperation

China not only established frameworks for cooperation with developed countries
including those in Europe and America in addressing climate change, but also
developed many forms of cooperation mechanisms with developing countries.
This provided assistance consistent with its capacity to the small island countries
in the southern Pacificand the Caribbean, to improve their climate change
adaptability. In recent years, the Chinese government has cooperated with
organizations such as the United Nations Development Program, the United
Nations Environment Program, international institutions including the World
Bank, the European Investment Bank, the Asian Development Bank and the Global
Environment Facility, participated and implemented relevant projects, and
strengthened information communication, resource sharing and concrete
cooperation with those organizatiors.
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4.1.1  Bilateral or Multilateral Exchanges and Cooperation with Major
Developed Countries including those in Europe, America, and Japan

Since the establishment of a partnership on climate change in 2005, China and the
EU havefostered increased cooperation in such key issues as CDM, renewable
energy, increase in energy efficiency, carbon capture and storage. As the
relationship between China and the EU is deepening and evolving, the partnership
in addressing climate change is rgwing in importance; the two sides have
continuously reached a common understanding and thus promoted the
development of the international climate governance mechanisin

The Joint Statement on Europ@hina Clean Energy Centsigned during the 11h
EU-China Summit in May 2009 proposed that a Europ€hina Clean Energy Center
and demonstration parks were to be established to promote the cooperation in
clean energy between China and the BU

To strengthen the political will of China and the EU for bilateralrad international
cooperation, during the 17 EU-China Summit in 2015, the parties jointly issued

the EUChina Joint Statement on Climate Changehich stated that the parties

would promote the partnership on climate change for continued remarkable
progress on the basis of the successful cooperation in the past 10 yearBesides,

the EUChina 2020 Strategic Agenda for CooperatienO1 BT OAA O1 OEAI b

OE

OEEAO Oi xAOAO A 117 x AAOAIT AAITTTiIUd6h xEEAE

change between Chinaand the European Union with new dimensions and
elements.

In building the partnership on climate change, the Chinese government and
European countries in fostered cooperation in many areas including the
environment, energy and lowcarbon emissions.

(1) China and Germany enhanced cooperation in climate change in the areas of
carbon emission trading and reduction. Since the 1990s, China and Germany
ADOOOE A OA AGefBrAClingag Parthership and Cooperation on Renewable
%1 A OCddding separate clauses owooperation in renewable energy in the

! Pietro De Matteist KS 9! Q& YR / KAYlI Qa LyadAaddziAzg1lit S5ALIX 2Vl Oe@
2 Xinhuaet.comThe ELChina Clean Energy Center Is Launched in Béiitpg/news.xinhuanet.com/2010
04/30/c_1266167.html.
3 People.cnEUChina Joint Statement on Climate Changjtp://politics.people.com.cn/n/2015/0630/c70731
27227445.html.
4 People.cnChina and Germany Enhance Cooperation in Climate and Renewablg Energ
http://paper.people.com.cn/zgnyb/html/201907/31/content_1795071.htm.
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treaties regarding environmental and climate protection, devoting much effort to
support capacity building in the implementation of regional emission trading.
Furthermore, assisting in the establishment of a domestiemission trading system,
emission reduction in buildings, the development of low emissions and energy
efficient transportation, the promotion of electric vehicles and the formulation of
a low-carbon strategy.

(2) China and France strengthened joint actiom to enhance their capacities for
addressing climate change. First, the parties signed joint government statements.
By signingthe Joint statement on Addressing Climate Change (2087 the Joint
Statement on Strengthening the Comprehensive Strategic Rarship (2010) China

and France emphasized that they would maintain close cooperation in
environmental protection, sustainable development and the addressing of climate
change. This strengthened the partnership between China and France, addressing
climate change, strengthening dialogue and developing cooperation in elements
such as nuclear energy, and emerging fields, such as new energy, electric vehicle,
circular economy and low carbon technology. At the end of April 2012, the Alliance
Sino-European pourles Energies Nouvelles (the Sin&urope New Energy Alliance,
A.S.E.E.N.) was established by the Senate of France, which promoted the exchange
and cooperation in the development and utilization of new energy between China
and France. Second, the ministrieand commissions of the parties fostered
cooperation. In 2011, MOST, and the Ministry of Education and Higher Education
jointly signed the meeting minutes of thel3th Commission Mixte SinBran@ise sur

la CoopéationScientifique et Technologique (Skkwench Joint Commission on
Scientific and Technological Cooperatianyvhich defined the priority fields for
cooperation such as, sustainable development, green chemistry and technology,
energy, future cooperation mechanism. This promoting the technology exchge

and cooperation between China and France. Third, industry, university and
research cooperation were fostered, the platform for industry, university and
research cooperation and exchange was set up to promote the industrial
application in the field of nev energy technologies. Since 2009, technology
cooperation has been conducted in the fields of CCS, advanced solar cell technology,
OEA OhlkiAd @AAETTI1Tcuh AT A OEA DPOADPAOAOEII
from biomass. In November 2015,the China and France Joint Presidential
Statement on Climate Changeas issued.
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(3) The cooperation between China and the UK in the field of climate change
focused on control of air pollution, clean energy, carbon capture and storage
technology, climate change riskassessment, climatology and climate service; the

parties conducted altround cooperation in many ways and learned from each

other. In 2015, relevant parties arrived at a strategic investment agreement on the
joint construction and operation of Hinkley Pont C Nuclear Power Plant in London,

and this was the first time that a Chinese enterprise participated in the

construction of civilian nuclear power plants in Europé.

(4) China and Italy enhanced cooperation in climate change with a focus on the

marine emsystem# EET A6 0 3 OAO0OA / AAATEA ' Al ET EOOOAQE
the coastal ecosystem capacity building program. China and Italy renewed the

partnership agreement memorandum for continuous cooperation and research in

the areas of marine forecast andlimate prediction.

(5) China and Norway strengthened their cooperation in terms of biodiversity and
carbon capture. MEE(former MEP)launched the SineNorwegian Biodiversity and
Climate Change Program, and the memorandum of understanding on cooperation
signed in June 2017 promoted the cooperation in carbon capture between
Norwegian and Qiinese enterprises.

China and the US signed joint statements and organized a joint working group for
cooperation in many fields. Between 2014 and 2016, China and the USuisd the
USChina Joint Presidential Statement on Climate Changed the Joint USChina
Statement on Climate Changend reached a major common understanding on
strengthening the dialogues and cooperation in climate change. The parties would
expand joint ckean energy research and development, advance major carbon
capture, utilization and storage demonstrations, enhance cooperation on HFCs,
launching a climatesmart/low -carbon cities initiative, promote trade in green
goods, and demonstrate clean energy on éhground. Beside, China and the US
established the U.SChina Climate Change Working Group, under which they
fostered cooperation in eight areas, including emission reduction of trucks and
autos, smart grids, carbon capture and storage, GHG data managememtergy
efficiency in buildings and industries, industrial boilers, forestry and climate
change, and lowcarbon citie<. In the area of climate change, a ministeridével

1 Chinanews.conThe UK Government Announces the Approval for the Hinkley Point Nuclear Power Project with
the Cooperation between Chinae United Kingdom and France, http://www.nohnews.com/gj/2016/09
15/8004941.shtml.
2 China Climate Change IAftet: http://www.ccchina.org.cn/list.aspx?clmld=58.
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consultation mechanism was established between China and the United States.
Under the framework of the U.SChina Climate Change Working Group, the
Yanchang Petroleum project of 1 Mt of CQper year carbon capture, use and
storage (CCUS) demonstration program was listed into the U-Shina Strategic &
Economic Dialogue Outcomes of the i&tegic Trackl.

China and Japan continuously enhanced cooperation in energy conservation,
environmental protection and energy technology. The two governments issugte

Joint Statement between the Government of Japan and the Government of the

0 AT Bl AWicof Chikdadd the Further Enhancement of Scientific and Technical
Cooperation in Climate Changend the Joint Statement between the Government of

*APDAT AT A OEA '1T OAOTT AT O T &£ OEA 0Ad PI AO 2
2007 and 2008 respectivelyand established a partnership on addressing climate

change. In May 2008, the two parties signethe Joint Statement between the

T OAOT T AT O T &£ »APAT AT A OEA "1 OAOTT AT O 1 E
Comprehensive Promotion of a Mutually Beneficiall®®nship Based on Common

Strategic Interest$, reached a common understanding on various points related to

the comprehensive promotion of a mutually beneficial relationship based on

common strategic interests and determined that the technical cooperatia in

energy conservation environmental protection and energy between the two

countries would be given priority. China and Japan also fostered cooperation in

CDM programs in the fields of renewable energy, energy conservation, and energy

efficiency. Japarnnternational Cooperation Agency provided relevant training for

#EET A0 11 AAT 1T £ZFEAEAT O AT A OAAET EAAI BAO
countries established multilevel cooperation channels for addressing climate

change, with the joint effort by the gvernment and the people. They held the

JapanChina Energy Conservation and Environment Forum to bring together

relevant personnel from the spheres of industry, university, research and

government of both countries, and exchanged about energy conservation,
environmental protection rules, policies, experience and technology. The effective

cooperation in climate change between China and Japan facilitated their strategic

reassurance and thus helped to promote and enhance their cooperation in other

fields.

China and Australia enhanced cooperation in geological carbon dioxide

1 Finance column of China.com.bttp://finance.china.com.cn/industry/energy/sytrq/20160614/3765222.shtml
2 Xinhua News Agency (http://www.gov.cn/jrzg/2008/07/content_964157.htm).
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sequestration. With the support from the SineAustralia Clean Coal Working Group,
#EET AGO . $2# 1 OCAT EUAA AT i1 AOOEA OOAETEIC E
storage and utilization, conducted pilot studies on major issues, and the Sino
Australia research on the impacts and risks of the geological sequestration of CO

China and Canada established a working group for tldeint Declaration on Canada
China Clean Technology Cooperatjomnhanced the cooperation in clean
technology and energy efficiency, and furthered the transformation of Canada
China cooperation to clean development.

4.1.2  Cooperation Mechanism with UN Agencies and Other International
Organizations

China has conducte@ number of fruitful cooperation programs with UN agencies.

In 2014, China announced to provide US$ 6 million to support the UN Secretary

General's efforts to promote SoutkSouth cooperation on climate change. Former
SecretaryGeneral Ban Kimoon incorporated South-South Cooperation on climate

AEAT CA ETO1T 5.80 Al EIi AOA AEAT CA OOOAOACERA
systematic support for SouthSouth Cooperation on climate change. With supports

from many developing countries including China, UN also launctighe Southern

Climate Partnership Incubator (SCPI) during signing period of the Paris

Agreement. SCPI has developed into a lotgrm platform that promotes South

South Cooperation actions in addressing climate change.

China also played a role in APEC er@U AT T PAOAOGEIT T h O! 3%! .C
cooperation, EUChina Energy Dialogue, OPEC energy cooperation, SCO energy

xI OEET C COI 6bh O' 11 AAIl-Pacifid BaBnkrship on Clda® E A OE OA ¢
$AOAT T PI AT O AT A #1EIi AGAoh O 11T AReh# AOAT T ¢
other international mechanisms in addressing climate change.

)T cmpth .$2# EiDiAi Al OAA OEA O%i EAT AET C #/
30pDPT OO0 OI "OEI A #1 EIi AOA 2AO0EI EAT AA T £ 6011
of World Bank Global Environme® &AAEI EOU ' %&q N EI bl Al AT O
#AOAT 1T #ADPDOOOA AT A 301 OACA $AIT1 OOOAOQETT A

OO0DPDPi OOAA AU ' OEAT S$AOGATTPIi AT O "ATENn AT A B
Al O #1 AAT #1171 EOOTI OAO6 1 AAOHoh gnd ké ClédAT AA AU
Cookstoves Alliance Secretariats and implemented pilot activities domestically.

The launching ceremony of China Committee of Global Alliance for Clean

Cookstoves was held in Beijing in April, 2016. The Alliance aims to perform
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extensive nternational cooperation to promote the development of a global clean
and efficient cook stoves market and advanced technologies, for the purpose of
protecting the public, particularly reducing GHG emissions and environmental
pollutions. In June, 2016, Chia-US+Clean Stoves Developing Strategy Forum was
held in Beijing. The forum pushed forward the establishment of an international
clean stove research platform and supported scientific research institutions and
companies to conduct joint researches.

In2015h A 1T O1 AAO T £ PEI T O AEOEAO ET Al OAET ¢ . Al
SOO0O0AET AAT A #EOEAO )1 OACOAOAA ' PPOI AAE O0EI
received loans support from World Bank.

The Foreign Economic Cooperation Office (FECO) of MEE sigithe Accreditation

Master Agreement (AMA) with the Green Climate Fund (GCF). On signing the

agreement, China officially became one of the 48 GCF Accredited Entities (AES)

globally and the first one in China. The two parties agreed to make joint efforts i

developing GCF programs, controlling carbon emissions in key industries,

promoting low carbon development in key sectors and making greater

contribution to push forward ecological civilization construction, improve

environmental quality and mitigate climate change.

In April, 2015, Shenzhen new district administrative committees reached a
cooperation agreement with R20- Regions of Climate Action, which preliminarily
formed the research framework for waste management, i.©apeng New District
Waste Managerent Solution. Also, Chinese companies signed strategic
cooperation agreements of energy conservation renovation with R20.

In March, 2017, more than 200 agricultural and climate change scholars from
more than 20 countries and international organizations atnded the 2nd
Agriculture and Climate Change Conference, during which event they held in
depth exchanges and discussions on current climate change and cuttiadge
researches in agricultural sector.

)yl OAAAT O UAAOOh 1T ATU #EERRBAA AROADAPOEORA
initiative jointly made by the World Wide Fund for Nature (WWF), Carbon
Disclosure Project (CDP), World Resources Institute (WRI) and United Nations
Global Compact (UNGC), and provided policy advices for energy planning during
the 13th FYP period. Chinese Renewable Energy Industries Association (CREIA),
USChina Energy Cooperation Program (ECP), Swedish Energy Agency and WWF
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coET OOAA O2AT AxAAl A -BAROEIUT AOKIOA CETEHOOOAAET |
during the 8th Clean Energy Ministrial (CEM8)1.

4.1.3 RegionalInternational Cooperation Mechanisms

Now, developing low carbon, clean energy and renewable energy has become
global consensus, thus providing a good opportunity for China to push forward
low carbon development, adjust ecoamic structure and build up capacity in
addressing climate change. Up to today, China has conducted extensive exchanges
with more than 100 countries on environmental protection, and signed nearly 150
environmental protection cooperation paperwork with more than 60 countries,
regions and international organizations for intensive mutual assistance and
cooperation in this regarc.

In recent years, China has also established cooperation and exchange platforms
with developing countries and less developed countes in a hope to collectively
address the challenges posed by climate change.

China and India, its neighboring country and a big developing country, have
conducted indepth cooperation in addressing climate change. Efforts include
jointly developing and utilizing water energy resources in international rivers'
solar energy, bioenergy and other renewable energselated activities. The two
countries have made constant efforts to strengthen BASIC Ministerial on Climate
Change mechanism and played importantotes in the global climate governance
POl AAOOACHHa TDNKAAEL &1 OOi 6 POT OEAAA AT T OEAO
official think -tanks in the two countries to focus and exchange on climate issides
In 2008, MOST of China and UNEP signeMlamorandum of Undestanding (MoU)
on Framework of Technical and Institutional Cooperation on Environment in Africa
Since then, under the framework, two projects of UNEEBhina-Africa Cooperation
Programme involving 16 African countries were completed in 2010 and 2014, in a
bid to promote the SouthSouth cooperation and improve African countries'
capacity to addressing climate change.

China established ChindASEAN Environmental Protection Center and other
dedicated agencies and compiled cooperation strategies, under which @Gai

1 Chinese Renewable Energy Industries Association (CREIA) website:
http://www.creia.net/news/creianews/3001.html
2 Http://www.ccchina.gov.cn/Detail.aspx?newsld=68524&TId=66.
3 Gao Xiang, Zhu Qinhan, (2016): Climate Change Policy of India: Its Features and Impactslodi&hina
CooperationSouth Asian Studi€3uarterly, Issue 1.
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hosted a series of international training workshops in developing countries

spanning to new energy and renewable energy, etc. These efforts are made aiming

to foster technical personnel, scientific research personnel and management

personnel in relevantsectors, increase energy efficiency and promote low carbon

technologies. DevelopmentsinSout83 T OOE #1 1 PAOAOET T AT A COAAI
initiative promoted sharing of ecological civilization and green development

experience.

s o~ 2 oA N

change, the Chinese government further stepped up international cooperation on
climate change. In May, 2017, the Belt and Road Forum for International
Cooperation (BRFIC) was successfully held in Beig, during which China
proposed a series of measures to push forward sustainable development
cooperation among relevant countries.

4.2  SouthSouth Cooperation

As a member of the Sou#Bouth Cooperation, China conducted low carbon
demonstration pilot zones, mitigation and adaptation programs and relevant
training activities in developing countries. By donating renewable energy and
climate change monitoring and early warning devices, this provided support for
policy preparation and planning in addressing dmate change. Additionally, it
promoted climate-friendly technologies. China has provided many developing
countries with finance, technology and many other supporting elements to help
them respond to climate change (Figure 4, 6-9).
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Figure 6-8 The Ceremony of China Donating Cimate Change-related Household Items

to Myanmar (in Nay Pyi Taw)
The Chinese governmenhasdonated energy conservation, low carbon products
as well as hosted climate change workshops and other activities to actively push
forward South-South Cooperation on climate change. These efforts have yielded
fruitful results. Since 2012, the Chinese governmetmiasset aside 200 million yuan
for 3-year international cooperation programs, which aimed to help small island
countries, the least developed countries and African countries address climate
change. In 2014, China announced the intention to double existing &incial
support from 2015. In September, 2015, when cbosting the Highlevel
Roundtable on SouthSouth Cooperation at the UN headquarters in New York,
President Xi Jinping announced that China would establish the Institute of South
South Cooperation and Deelopment. In the same year, the Chinese government
initiated South-3 7 OOE #1 1 PAOAOEIDGp ritiméA TEEQTAQRA iOp T« EE A |
to help build up 10 lowcarbon pilot zones, launch 100 climate change mitigation
and adaptation projects, and offer trainingprograms for 1,000 climaterelated
professionals in developing countries. By the end of 2015, the NDRC had signed 22
MOUs for donating climate changeelated items to 20 developing countries, and
had donated a total of more than 1.2 million LED lights, merthan 9,000 sets of
LED road lamps, more than 20,000 sets of energy conservation air conditioners,
and more than 8,000 sets of solar photovoltaic power generation system&mong
these, the 8 MOUs between China and Dominica, the Maldives, Tonga, Fiji, %amo
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Antigua and Barbuda, Myanmar and Pakistan wereitnessed by President Xi
Jinping and Premier Li Kegiang respectivelyChina hosted in total 11 training
workshops on climate change and green low carbon development, which were
attended by more than 500 dficials and climate change technical professionals

from 58 developing countries besides China.

Figure 6-9 China Donated Mobile Weather Sations to Bolivia

The Chinese government has actively promoted and supported the development
of many developing counties through the SouthSouth Cooperation mechanism.
Through a series of pragmatic programs and beneficial activities, Soufouth
Cooperation on climate change has become an effective approach for China and
developing countries to strengthen solidarity, ahieve mutual benefits and
exemplary results.
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Part VII Basic Information of Hong Kong
SAR on Addressing Climate Change

(1T1T¢c +117¢c EO A OPAAEAI AAI ET EOOOAOEOA
is a vibrant city with mild climate, limited natural resources, high population
density and highly developed service industry. It is also an eminent international

financial, trading and shipping hub.
Chapter 1  Regional Circumstances

1.1 Natural Conditions and Resources

The Hong Kong Special Administratiz Region (HKSAR, hereinafter referred to as
Hong Kong) is located in the southern part of China, bordering Shenzhen City of
Guangdong Province in the north and surrounded by sea on three sides. It has a
land area of 1,106 square kilometergomprising HongKong Island, Kowloon, the
New Territories and Outlying Islands. It is hilly with only less than 300 square
kilometers developed for living and economic activities. More than 500 square
kilometers of land has been designated for various purposes related tmature
conservation, including country parks, special areas and conservation areas. Hong
Kong is located within the subtropical region with mild climate. The annual mean
temperature was 23.3T and the average yearly rainfall was about 2,400 mm for
the pad 30 years. Extreme weather conditions that occur in Hong Kong include
tropical cyclones, strong monsoons, monsoon troughs and strong convective
weather. Subtopical evergreen broadleaf forest is the main vegetation of Hong
Kong. Hong Kong is rich in asseintage of marine species, including fish and
crustaceans. However, fresh water resource is relatively scarce. Local rainwater
accounts for about 20% to 30% of the fresh water supply, and the remaining 70%
to 80% fresh water supply relied on Dongjiang watermported from Guangdong
province.

1.2  Population and Society

The population of Hong Kong was around 7.34 million in 2016. The average annual
population growth rate was A& from 2010 to 2016. The labor force was around
3.92 million in 2016, of which 50.9% were males and 49.1% were females. In 2016,
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there were some 300,000 primary students and 310,000 secondary students
studying in public and subsidized schools. Public expertdre on education
amounted to HK$78.9 billion in the 20152016 financial year, which accounted for
18.1% of the total public expenditure.

1.3  Economic Development

Hong Kong is a highly urbanized economy. The current price Gross Domestic
Product (GDP) é Hong Kong in 2016 was approximately HK$2.5 trillion, or about
HK$ 339,500 per capita. The annual growth rates of GDP in 2015 and 2016 were
6.1 % and 3.9 % respectively. In 2016, the proportion of the three industriéswas
0.1:7.7:92.2. Both the value adetl of the primary industry and the percentage of
the workforce engaged in the primary industry were low. Since early 1980s, the
manufacturing industry has substantially relocated to the Mainland, resulting in a

gradual shrinkage in its contribution to theOA1T OA AAAAA T &£ (11 ¢C

On the other hand, the contribution of the tertiary industry (the service industry)
has been increasing progressively. Of the tertiary industry, financial services,
tourism, trading and logistics, and professional and mducer services have
become the pillar industries of Hong Kong. In 2016, the total value of external
trade amounted to HK$7.6 trillion; the value added of the financial and insurance
industry was HK$429.1 billion and the number of visitor arrivals was 56.5 million,
of which 42.78 million arrivals were from the Mainland.

There is no primary energy production in Hong Kong. In 2016, the local primary
energy demand was 11.165 Mt of coal equivalent (Mtce), with the ratio for coal,
petroleum, electricity and naural gas being 1:40:50:9Local thermal power is the
main electricity supply in Hong Kong and nuclear power imported from
Guangdong Province is a main supplement. In 2016, coal, natural gas, and nuclear
power accounted for about 47%, 28% and 25% of HongiKi C6 O AT 1T OAI
consumption respectively.

Hong Kong has a weltleveloped public transport system, comprising railways,
tramways, buses, ferries, etc. The public transport system on average carried 12.59
million passenger trips daily in 2016. Thisrepresented nearly 90% of the daily
number of passenger trips. As at the end of 2016, there were around 746,000

1 The primary industry includes agriculture, fishing, mining and quarrying; the secondary industry includes
manufacturing, electricity, gas and water supply, waste management and construction; the tertiary industry
includes service indiries.
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licensed motor vehicles in Hong Kong, with around 536,000 of them being private
cars. The motor vehicle and private car ownership were 101 and37per 1,000
people respectively.

sz A s A oz z A 2 9~ =z

4EA OOAOEOOEAO 11 OEA OO6iTAOU T £ (11¢C
in Table 7-1.

1.4 Institutional Arrangements for the Preparation of Climate

Change Information

The HKSAR Government has all along been contted to combating climate
change. To effectively manage and coordinate the work on addressing climate
change, the HKSAR Government set up an Irigepartmental Working Group on
Climate Change in 2007, which coordinates, in close consultation with relevant
bureaus and departments and other bodies concerned, present and future work
and activities to implement the relevant provisions of the United Nations
Framework Convention on Climate Change (UNFCCC). It monitors and coordinates
the efforts of relevant bureaus and departments in formulating and carrying out
measures to controlGHGemissions and facilitate adaptation to climate change,
monitors closely the latest international developments on climate change and
makes recommendations for appropriate actions tking account of these
developments. It also formulates and coordinates other promotional and
educational activities to promote public understanding of climate change and its
effects.

In addition, the Paris Agreement, came into force in November 2016, ajgs to the
Hong Kong as well. In the light of this, the HKSAR Government set up the Steering
Committee on Climate Change in 2016. Chaired by the Chief Secretary for
Administration and with members comprising 13 Policy Secretaries, the Steering
Committee onClimate Change is responsible for examining experience outside
Hong Kong in combating climate change and reviewing the scope for enhancing
the mitigation, adaptation and resilience actions in Hong Kong to combat climate
change.
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Table 7-1 Summary of HK§ O # EOAOI OOAT AAO ET c¢mpo

Criteria 2016

Population (million, mid-year) 7.337
Land area (square kilometre) 1,106
GDP (HKS$ billion, at current market prices) 2,490.78
Per capita GDP (HK$, at current market prices) (based on my@ar population) 339,500
Percentage share of industry in GDIP 7.7
Percentage share of services in GDP 92.2
Percentage share of agriculture, fishing, mining and quarrying in GDP 0.1
Land area for agriculture purposes? (square kilometre) 51
Cattle (head) 1,230
Horse (head) 1,817
Pig (head) 69,878
Forest area (square kilometer) 277
Life expectancy at birth (year) Male: 81.3

Female: 87.3

The Environment Bureau (ENB)/Environmental Protection Department (EPD) is
the secretariat of the Interdepartmental Working Group on Climate Change and
the Steering Committee on Climate Change. It is also responsible for coordinating
AT A DPOADPAOEI ¢ OEA AEADPOAO 1T &£ O" AOGEA EIT & O
O

Al Ei AGA AEAT cCAo6 ET TAOEITTAT Aiii 61l EAAOEITI
#EADPOAO ¢ (TT¢c +117T¢ceo6 ' OAAT ET OO
Yyl OEA DPOT AAOGO T &# Al i PEIET ¢ OEA (11 ¢C +11cC6é6

made to Revised 1996 IPCC GuidelinB3CC GPG 20Ghd 2006 IPCC Guidelines
The reporting year was 2010, and it covexd areas including energy, industrial
processes, agriculture, laneuse change and forestry, as well as waste. The
reported GHGs cover carbon dioxide, methane, nitrous oxide, hydrofluorocarbons,
perfluorocarbons and sulfur hexafluoride.

2.1 Overview
n20pmth (1T 1T¢ +7117T¢c80 1TAO O OAl-usé changelahdE OOET 1T O
forestry, LUCF) amounted to about 4,039.67104 tons of carbon dioxide

equivalent (10t CQ eq), amongst which the carbon sink from landise change
and forestry amounted to about 41.80 104t CQ eq. Therefore, when excluding

1 Industry includes manufacturing, electricity, gas and water supply, waste management and construction.
2 Arable land.
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4,081.47 104t CQ eq, amongt which carbon dioxide accounted for about
3,744.42 104t CQeq, or 91.74%; methane about 206.78 104t CQ eq, or 5.07%;
nitrous oxide about 31.31 104 t CQ eq, or 0.77% (Table 72, Table 73);
hydrofluorocarbons about 92.83 104t CQ eq, or 2.27%; and sulfur hexafluoride
about 6.13 104t CQeq, or 0.15% of the total (Table 7). Table 73 sets out Hong
+ 1 1T On@isSiondinventory of carbon dioxide, methane and nitrous oxide in 2010
by categories. Table # sets outthe major sources andnventory of fluorin ated

gas emissionsn Hong Kongin 2010.

Table7-¢ (11 C +11C80 ' (' WoEBMétECitohsdf Edeqx Tmp T
CQ CHa N20 HFCs PFCs | Sk Total

Total (with LUCF) 3702.62 206.78 31.31 92.83 0.00| 6.13 4,039.67
1. Energy 3,681.76 3.94 12.58 3,698.28
2. Industrial processes 61.00 NE NE 92.83 0.00| 6.13 159.96
3. Agriculture 1.18 1.78 2.96
4. LULUCF -41.80 NE NE -41.80
5. Waste 1.66 201.66 16.95 220.27
Total (without LUCF) 3744.42 206.78 31.31 92.83 0.00| 6.13 4,081.47

Note: 1. Shaded cells do not require entries.

2. Due to rounding, a slight discrepancy may exist between talieeakdowns and the total figure.

3. NE (Not Estimated) indicates that existing emissions and removals have not been estimated.

Table7-0 (1 T C BEmissio@BoOCarbon Dioxide, Methane, Nitrous Oxide
in 2010 (kt)
GHG sources and sink categories CQa CHa N20

Total (w/o LUCF) 37,444.2 98.5 1.0
Total(w/ LUCF) 37,026.2 98.5 1.0
1. Energy 36,817.6 1.9 0.4
Y Fuel combustion 36,8176 0.9 0.4

§ Energy industry 27,262.2 0.8 0.3

§ Manufacturing industries and 726.8 0.0 0.0
construction

§ Transport 7,314.2 0.1 0.0

§ Other sectors 1,514.4 0.0 0.0
Y Fugitive emission 1.0
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§ Oil andnatural gas system 1.0

§ Coal mining NO
2. Industrial processes 610.0 NO NO
15 Cement production 610.0
Y2Halocarbons  and sulfur  hexafluoride
production
Y»Halocarbons and sulfur  hexafluoride
consumption
3. Agriculture 0.6 0.0
Y Enteric fermentation 0.2
Y Manure management 0.4 0.0
% Rice cultivation NO
Y Agricultural soils NO NO
1, Prescribedburning of savannas 0.0 0.0
4. Landuse change andorestry -418.0 NE NE
Y% Changes in forest and other woody biomass -418.0
stocks
1, Forest conversion NE NE NE
5. Waste 16.6 96.0 0.5
1 Solid waste disposal on land 16.6 92.3 NO
5 Wastewater handling 3.8 0.5
Memo Items
¥ Special regional aviation 1,482.8 0.0 0.0
1> Special regionaimarine 10,945.8 1.0 0.2
1 International aviation 11,525.4 0.4 0.1
Y% International marine 18,545.6 1.7 0.6

Note: 1. Shaded cells do not require entries. Being rounded to the nearest whole numbers, the sums aiugH
items may slightly differ from the totals. 0.0 indicates calculation results that are negligible;

2. NO (Not Occurring) refers to the activities or processes that do not occur for a particular gas or
source/sink category within Hong Kong;

3. NE (Not Estimated) indicates that existing emissions and removals have not been estimated,;

18 6A1 OAO GCEOAT ET O-Aii1 )OAi 06 AOA 110 Al O1 OAA EIT

5. Special regional aviation and special regional marine represent aviation amaarine between Hong

Kong and the Mainland China.
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Table 7-4 Emissions of Fluorinated Gas in Hong Kong in 2010 (kt CO 2 eq)

GHG source and HFCs PFCs

sink categories HFC- | HFC- | HFC- | HFC- HFC-
32 125 134a | 143 227ea

SFe Total
CFs CaFe

Total 2.7 179| 850.8 8.5 484| 0.0 0.0 61.3 989.6

Energy

Industrial
processes

2.7 179| 850.8 8.5 484| 0.0 0.0 61.3 989.6

% Mineral products

% Chemical industry

% Metal production NO NO

% Production of
halocarbons and SE NO NO NO NO NO NO NO NO NO

% Consumption of
halocarbons andSks 2.7 17.9| 850.8 8.5 48.4 0.0 0.0 61.3 989.6

3. Agriculture

4. LUCF

5. Waste

Energy activities are the primary source of GHG emissions in Hong Kong. In 2010,

GHG emissions from energwaccounted for 90.61% of the total GHG emissions,

while GHG emissions from waste, industrial processes and agriculture accounted

for 5.40%, 3.92% and 0.07% of the total emissions respectively. Figure-17

Ei 1 OOOOAOAOG (11 ¢ +11T¢c60 '"(' AIEOOEITO AU
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3%2% _007%

5.40% _

» Energy = Waste = Industrical processes = Agriculture

Figure 7-p (T 1 C + 1 Engs8i@hs By Sdurces
The GHG emissions in Hong Kong are primarily carbon dioxide. In 2010, carbon
dioxide accounted for 91.74% of the total emissions, while methane, fluorinated
gases and nitrous oxide accounted for 5.07%, 2.42%nd 0.77% of the total

emissions respectively (See Figure-2).

242% _ _0.77%

\

s Carbon dickide = Methane = Fluorinated gases Mitrous oxide

Figure 7-c (T 1 C + 1 Engs8idhs By Gas
In 2010, the GHG emissions from special regional routes and international bunker
fuel of Hong Kong amounted to £79.21i 104 t CQ eq, which included
1,249.90i 104t CQ eq from special regionalmarine and aviation emissions, and
3,029.31i 104t CQeq from international marine and aviation. While the aforesaid
emissions were deemed as memo items and not counted (nT T C +tbtdl C6 O
emissions, the emissions from special regional aviationand marine have been

Ai 01 OAA ET O1 O1 OAI AIEOOEITO 1 A& #EEIABO

navigation.
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2.2 Energy

2.2.1 Scope

The inventory for energy mainly covers emissions of carbon dioxide, ethane and
nitrous oxide from fossil fuel burning in energy industry, manufacturing industry,
construction industry, transportation sector and other sectors; and fugitive
methane emissions of oil and gas systems.

2.2.2 Methodologies

The calculation of emssions from energy in Hong Kong is mainly based d&2006
IPCC GuidelinesTier 3 method was adopted to calculate emissions of carbon
dioxide, methane and nitrous oxide in electricity production. Tier 2 method was
adopted to calculate carbon dioxideemissions while Tier 1 method was adopted
to calculate methane and nitrous oxide emissions in town gas production. Tier 2
method was adopted to calculate carbon dioxide emissions while Tier 1 method
was adopted to calculate methane and nitrous oxide emigsis in utilizing landfill
gas for energy purpose. As for the manufacturing and construction industries and
other sectors, Tier 2 method was adopted to calculate carbon dioxide emissions
while Tier 1 method was adopted to calculate methane and nitrous oxide

emissions.

Tier 1 and 2 methods were adopted to calculate emissions of carbon dioxide,
methane and nitrous oxide from local aviation and marine, rail, nenoad transport
and road transport sources.

Special regional transport means aviation and marine tragport activities
departing from Hong Kong with destinations in other parts of themainland of
China while international transport means aviation and marine transport
activities departing from Hong Kong with destinations in places other than the
Mainland of China. Tier 3(a) method was adopted for the calculation of emissions
of carbon dioxide, methane and nitrous oxide from special regional and
international aviation. Tier 1 method was adopted to calculate emissions of carbon
dioxide, methane and nitrous oxile from special regional and international marine.

Tier 1 method was adopted to calculate fugitive methane emissions of methane
from the gas transmission while Tier 3 method was adopted to calculate other
fugitive methane emissions.
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2.2.3 Emissions Invent ory

In 2010, GHG emissions from energy activities in Hong Kong amounted to
3,698.28 104t CQ eq, amongst them, 3,681.76 104, 3.94 104 and 12.58 104

t CQ eq were emissions of carbon dioxide, methane and nitrous oxide respectively.
Carbon dioxide emissiongrom energy activities accounted for 90.20% of the total
of such emissions.

/| £ (1TT¢c +117T¢c60 ' (* AIEOCOEIT T @emOirtCcdHI AOCU
eq, or 73.98% were from energy industry (electricity and town gas production);
735.491 104t CQ eq, or 19.89% were from transport; 151.73 104t CQ eq, or
4.10% were from other sectors (including commercial and residential sectors);
72.981 104t CQ eq, or 1.97% were from manufacturing and construction
industries; 2.01i 104t CQ eq, or about 0.05% wee from fugitive emission of
methane.

2.3 Industrial Process

2.3.1 Scope

The scope of reporting GHG emissions from industrial processes mainly covers the
emissions of carbon dioxide from the production of cement; the emissions of
hydrofluorocarbons and perfluorocarbons from refrigerating, air-conditioning
and fire-fighting equipment; and the emissions of sulfur hexafluoride from
electrical equipment.

2.3.2  Methodologies

According to clinker production and related data, Tier 2 method of th&evised
1996 IPCC Guidelinegas adoptedand reference was made to related parameters
of 2006 IPCC Guidelines calculating carbon dioxide emissions from cement
production. Tier 2(b) method of 2006 IPCC Guidelinesas adopted to calculate
hydrofluorocarbons emisdons from air conditioning of buses, rail trains, large
scale commercial establishments and government buildings, as well as industrial
refrigeration. Tier 2(a) method was adopted to calculate hydrofluorocarbons
emissions from air conditioning of motor vehcles, goods vehicles,
industrial/commercial buildings, and refrigeration for domestic and commercial
uses. Tier 1 method of 2006 IPCC Guidelinesvas adopted to calculate
perfluorocarbons emissions from solvents. Tier 1(a) method 0f2006 IPCC
Guidelines was adopted to calculate emissions of hydrofluorocarbons and
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perfluorocarbons from fire-fighting equipment. Tier 3 method of the2006 IPCC
Guidelineswas adopted to calculate emissions of sulfur hexafluoride used in
electrical equipment.

2.3.3  Emissions Inventory

In 2010, GHG emissions from industrial processes in Hong Kong were 159.9604
t CQ eq, accounting for 3.92% of the total emissions, amongst which 61.00.04 t
or 1.49% were emitted from cement production. Hydrofluorocarbons,
perfluorocarbons and sulfur hexafluoride emissions from refrigeration, air
conditioning, fire-fighting and electrical equipment were 92.83 104, 0 and
6.13i 104t CQ eqrespectively.

2.4  Agriculture

241  Scope

The inventory for agriculture mainly covers emissions ofmethane and nitrous
oxide from livestock enteric fermentation and manure management; emissions of
nitrous oxide from agricultural soils; and emissions of carbon dioxide, methane
and nitrous oxide from savanna burning.

2.4.2  Methodologies

Tier 1 method ofthe Revised 1996 IPCC Guideliness adopted and reference was
made to the default emission factors in2006 IPCC Guidelinem calculating
methane emissions from enteric fermentation. Tier 1 method of th006 IPCC
Guidelineswas adopted to calculate thedirect and indirect emissions of nitrous
oxide from agricultural soils. Tier 1 method 02006 IPCC Guidelinegas adopted

to calculate the emissions of methane and nitrous oxide from prescribed savanna
burning.

2.4.3  Emissions Inventory

In 2010, GHG enssions from agricultural activities amounted to approximately
2.96i 104t CQ eq, or 0.07% of the total emissions. Methane and nitrous oxide
emissions from livestock enteric fermentation and manure management
amounted to 1.64 104t CQ eq while nitrous oxide emissions from agricultural
soils were approximately 1.34 104t CQ eq.
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2.5 Landuse Change and Forestry

25.1 Scope

The inventory for land-use change and forestry mainly covers the changes in
biomass carbon stock caused by the conversion dbrestland, cropland and
grassland.

2.5.2 Methodologies

Tier 1 method of the2006 IPCC Guidelinegas adopted and reference was made to
relevant emission factors in calculating the carbon dioxide emissions in relation to
changes in the biomass carbon stk caused by the conversion of forestland,
cropland and grassland. Tier 1 method 02006 IPCC Guidelinegas also adopted

to calculate the emissions and removals of carbon dioxide caused by the changes
in the biomasscarbon stock of forests and other woodybiomass.

2.5.3  Emissions Inventory

In 2010, as carbon sinks, landise change and forestry had a net removal of
approximately 41.80i 104 tons of carbon dioxide in Hong Kong. All of the carbon
removals were caused by changes in the biomass carbon stockarests and other
woody biomass resulting from the conversion of forestland and grassland.

2.6 Waste

2.6.1 Scope

The inventory for waste treatment mainly covers methane emissions from solid
waste landfilling; methane and nitrous oxide emissions fromtreatment of
domestic sewage and industrial wastewater; and carbon dioxide emissions from
waste incineration.

2.6.2  Methodologies

The calculation of emissions from waste treatment was mainly based @906 IPCC
Guidelines Tier 2 method was adopted tocalculate methane emissions from
landfilling of solid waste. Tier 1 method was adopted to calculate the emissions of
methane and nitrous oxide from wastewater treatment, and Tier 1 method was
also adopted to calculate the emissions of carbon dioxide fromhemical waste
treatment.
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2.6.3  Emissions Inventory

In 2010, GHG emissions from waste treatment in Hong Kong amounted to
220.27i 104t CQeq, or 5.40% of the total emissions. Most of such emissions were
methane which amounted to 201.66 104t CQ eq, or 494% of the total methane
emissions in Hong Kong.

2.7  Quality Assurance and Quality Control of the GHG Inventory

2.7.1  Quality Assurance and Quality Control in Compiling this Inventory

To improve the quality of the inventory compilation, the institutions engaged in
inventory preparation were particularly mindful of enhancing the quality

assurance and quality control efforts in the preparation of the inventory. The
efforts mainly include:

1. In selecting the methodologies for compilation, the guidelingsrovided by the
IPCC were strictly followed to ensure the scientificity, comparability and
transparency of the inventory compilation;

2. In the process of collecting and analyzing the activity data, the institutions
worked closely with the relevant depariments to acquire authoritative first-hand
official information, which was then managed, checked and examined by
specialized personnel, to ensure the authoritativeness and rationality of the data
used,;

3. In determining the emission factors, emission facterin compliance with Hong
+11T¢c60 AAOOAT AEOAOI OOAT AAO xAOA AAT POAA
emission factors possessing the characteristics of Hong Kong, reference was made

to the default emission factors provided by the IPCC Guidelines @amsure the

accuracy of the results in the inventory.
2.7.2  Uncertainty Analysis in this Inventory

Measures were implemented to reduce the uncertainties in a twpronged
approach. Firstly, the data collection process was improved. Official statistics,
local measured emission factors and parameters, as well as the latest parameters
of 2006 IPCC Guidelinewere adopted. Secondly, appropriate methodologies were
selected. Based on data availability, highgrer methods were used where
appropriate to calculae the emissions for the inventory.

Uncertainties in the inventory: Based on the analysis conducted in accordance
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with the propagation of error stated in 2006 IPCC Guidelingthe uncertainty of

(T17TC +1T17TC60 ¢mpm ' (' ET OAT O1 OdducedAnGhe AOT OT A
process of coaffired power generation were the major reason for the uncertainty

mainly due to the limitation of the statistics on the type and quantity of coal
consumption at power plants.

2.8  Major Factors Affecting Emissions in the Futar

4EA 1T AET O EAAOT OO OEAO AEAAAO (11 C +11¢Ccd0
population, economic development and structural adjustment as well as changes

ET 1 EZAOOUI A8 )y O EO AOOEI AGAA OEAO (11 c¢C -
and show a graually decreasing trend in the future.

2.8.1 Population Growth

(TT7¢ +7117¢c60 PIPOI AGETT xAO AOI OT A x8oct 1 EI
population will reach 7.56 million in 2020, representing a growth of 3.0% over

2016. In 2030, the populationwill be 7.96 million, or a growth of around 8.5% as

compared with 2016. Population growth increases the pressure on the control of

GHG emissions.

2.8.2  Economic Development and Structural Adjustment

)T OEA PAOO ¢m UAAOOh (11 her+hiah @bgldball AT 1T 1 | E 2
AOGAOACA 1 AOGAI ET OEA OAIi A PAOEI A8 )OO EO Aot
keep growing in the future. Continuous growth in economy will lead to a constant

increase in the demand for energy, transportation, etc. On the othband, having

considered that there will be a constant increase in the output and ratio of tertiary

ET AOOOOUh EO EO 1 EEAIT U OEAO (11T ¢ +11T¢d80 " (
continuously.

2.8.3  Changes in Lifestyle and Consumption Patterns and A dvance in
Technology

With the active promotion of the HKSAR Government, more and more enterprises
and members of the public participate in combating climate changé the same
time, local production, lifestyle and consumption patterns are also changing
gradually; clean energy keeps developing; and lowarbon energy saving
technologies continue to advance. New opportunities for green lowarbon
development will be opened up for Hong Kong in the future, and the development
of green low-carbon economy will hdp mitigate GHG emissions.
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2.9 Trends in Carbon Dioxide Emission

2.9.1 Analytical Methods and Scenario Setting

In 2016, the HKSAR Government conducted assessments on the carbon dioxide
emissions of the HKSAR in 2020 and 2030. An integrated energgonomic-
environmental model, i.e. the Hong Kong MARKAUYMACRO model was used in the
assessments. As electricity generation accounts for about twhirds of the total
carbon emissions of the HKSAR, the setting of scenarios was mainly based on the
fuel structure, taking into account other factors including the energy efficiency of
buildings, transport and electrical appliances, application of district cooling
system, waste treatment and wastdo-energy.

As the HKSAR Government has already started reducimgalfired electricity
generation in 2020, the proportion of coalfired electricity generation will be
reduced from about 50% in 2015 to about 25% in 2020. At the same time, the
proportion of gas-fired electricity generation will be increased from about 286 in
2015 to about 50% in 2020, while the nuclear power import will continue to
account for around 25% of the total fuel mix, with further development of
renewable energy and adoption of more demand side management measures. As
such, one planning scenariavill be set for 2020, whilst two scenarios will be set
for 2030. In scenario 1, coafired electricity generation will be adopted to produce
small amount of electricity, the remaining demand for electricity will be generated
by gasfired power (about 60%) and zero carbon energy. In scenario 2, coéted
power generation will be completely phased out, and electricity will only be
generated by gadired power (about 70%) and zero carbon energy.

2.9.2  Preliminary Analysis of the Modelling Results

The modeling results indicate that carbon intensity in Hong Kong in 2020 will be
reduced by about 51% using 2005 as the basear, with carbon emissions reduced
from 6.2 tons to 4.3 tons on a per capita basis. Carbon intensity in Hong Kong in
2030 will be reduced Ly 65% to 70% as compared with the 2005 level, which is
equivalent to carbon emissions of 3.3 tons to 3.8 tons on a per capita basis. The
modelling results are shown in Table 75. The results for 2030 achieve the carbon
emissions reduction target set for 280 by the HKSAR Government.

-~
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In order to maintain the consistency with other parts of this report, this section
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will also provide an overview of the inventory information for the three historical

years of the Initial and Second National Communications and the First Biennial
Update Report, i.e. 1994, 2005 and 2012.

Table 7-5 Emissions Projection of the Future

Year Scenario Carbon Percentage | Per capita | Emissions
intensity reduced in | carbon (104 tons
(tons CO, | carbon emissions | CGQ eq.)
eq. per | intensity (tons CO,
HK$10,000 | as eq.)
GDP} compared
with 2005
(%)
2020 | About 25% from coal, 0.119 51 4.3 3,255.1
about 50% from natural
gas; about 25% from
nuclear power; further
development of
renewable energy and
adoption of more demand
management measures
2030 | Scenario 1 0.085 65 3.8 3,022.7
Small amount of coal;
about 60% from natural
gas; about 25% from zero
carbon energy
Scenario 2 0.074 70 3.3 2,639.7
No generation from coal;
about 70% from natural
gas; about 25% from zero
carbon energy.
2101 (T 17 ¢ +1717TCc60 ' OAAT ElofGgA ' AO ) 1T OAT O1 OU
)T pwwth (TT¢ +7171¢680 1TAO O -Gshkchangg and AT EQOE’

forestry) amounted to about 3,516.3% 104 t CQ eq. Amongst which carbon

dioxide, methane, nitrous oxide and fluorinated gas accounted for 94.16%,4.41%,

1.07% and 036% respectively; the carbon sink from landuse change and forestry
amounted to about 46.16 104t CQ eq. When excluding laneuse change and

A OAOOOUR

(1r1ge
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N
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CQ eq, amongst which carbon dioxide, methane, nitrous oxide and fluorinated gas

1 Chain volume measures of GDP for 2015.
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accounted for 94.24%, 4.35%, 05% and 036% respectively (Table 7-6)

Table7-¢ (1 1 C + 1 Engs8idhs By Gas in 1994
GHG Excluding land -use change and Including land -use change and
forestry forestry
CQ eq.(104) Percentage CQ eq.(104) Percentage
(%) (%)

Carbon 3,357.22 94.24 3,310.9 94.16
dioxide
Methane 155.04 4.35 155.04 4.41
Nitrous 37.51 1.05 37.64 1.07
oxide
Fluorinated 12.75 0.36 12.75 0.36
Gas
Total 3,562.52 3,516.35
(8pm8¢ (TTCc +117Tco60 @285 EI OOA ' AO
In2005sh (11 C +i1¢c60 1TAO O OAI

forestry) amounted to about 4,081.23 104 t CQ eq. Amongst which carbon

dioxide, methane, nitrous oxide and fluorinated gas accounted for 91.60%,34%,

0.93% and2.12% respectively; thecarbon sink from land-use change and forestry

amounted to about 40.52 104 t CQ eq. Therefore, when excluding landise
AEAT CA AT A £ OAOGOOUN
4,121.76 104t CQ eq, amongst which carbon dioxide, methane, nitrous oxide
and fluorinated gas accounted for 91.69%5.29%, 0.92% and 2.10% respectively

(Table 7-7) .
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Table7-x (11 C +11C60 ' GasinRAOEOOET T O AU
GHG Excluding land -use change and Including land -use change and
forestry forestry

CQ eq.(104) Percentage(%) CQ eq.(104) Percentage(%)
Carbon 3,779.07 91.69 3,738.41 91.60
dioxide
Methane 218.02 5.29 218.02 5.34
Nitrous 37.96 0.92 38.10 0.93
oxide
Fluorinated 86.71 2.10 86.71 2.12
gas
Total 4,121.76 4,081.23
2103 (11 ¢ +117T¢c60 ' OAAT Eloi@2MA ' AO )1 OAT O1 OU
In2012h (117 C +1T1TC680 TAO OI OAl -usqchangkialOOET 1 O

forestry) amounted to about 4,253.33 104 t CQ eq. Amongst which carbon
dioxide, methane, nitrous oxide and fluorinated gas accounted for 91.51%18%,

0.81% and2.49% respectively; the carbon sink from lanéuse change and forestry
amounted to about 45.8% 104 t CQ eq. Therefore, when excluding landise

AEAT CA AT A & OAOOOUN

(117 ¢ 2042 dtogdoaDabai OA |

4,299.18 104t CQ eq, amongst which carbon dioxide, methane, nitrous oxide
and fluorinated gas accounted for 91.60%%.13%, 0.80% and 2.47% respectively.

(Table 7-8)
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Table7-¢y (11 C
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AT EOOETT O AU CAO

GHG Excluding land -use change and Including land -use change and
forestry forestry
CQeq.(104) Percentage(%) CQeq.(104) Percentage(%)

Carbon 3,938.19 91.60 3,892.21 9151
dioxide
Methane 220.51 5.13 220.51 5.18
Nitrous 34.48 0.80 34.62 0.81
oxide
Fluorinated 106.00 2.47 106.00 2.49
Gas
Total 4,299.18 4,253.33

Chapter 3  Impacts of and Adaptation to Climate Change

According to prevailing observations and assessments, the warming trend in Hong
Kong has been accelerating. The sea level is rising and extreme weather events are
becoming more frequent. Hong Kong government has implemented various
measures such as strengthening its infrastructure developments and setting up
relevant working mechanisirs to enhance its adaptability to climate change.

3.1  Characteristics of and Trends in Climate Change

311 Climatic Characteristics

Generally speaking, the trend of climate change in Hong Kong is basically in line
with the overall global trend. The Hong Kong Observatory (HKO) began to make
systematic observations of meteorological parameters in the 1880s (Figure-3).

As shown in the tend of temperature change, the annual mean temperature
increased at the rate of 0.12T per decade on average from 1885 to 2016. The rate
of increase became faster from 1987 to 2016, reaching 0.15T per decade.

Regarding the trend of the rise of the se@Vel, there was an obvious rise of the sea
level in the Victoria Harbour from 1954 to 2016, and the rate was 3.1 mm per year
on average. As for extreme weather events, the annual number of heavy rain days
(days with hourly rainfall exceeding 30 mm) in Hoig Kong increased at an average
rate of 0.3 day per decade from 1947 to 2016, and the annual number of
thunderstorm days increased at an average rate of 2.0 days per decade during the
same period.
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Figure 7-3 Annual Mean Temperature Recorded at the Hong Kong Observatory

Headquarters (1885 -2016)

3.1.2  Future Trends in dimate Change
HKO uses the IPCC global climate model results obtained under different GHG
concentration scenarios, together with the past temperature and rafall records
£ (i1T¢c +iTch O DOIEAAO (i11¢c +11¢c80 £
adopting the downscaling methodology. The temperature projections have also

(@}
(@}
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taken into account the impact ofurban heat island effect. The projections under
high GHG concentration scenarid are as follows: Firstly, the annual average
temperature is expected to rise by 3G 6T in 2091 - 2100, when compared with
the average temperature of 23.3T in 1986 2005. Secondly, the numbers of hot
nights (days with a minimum temperature of 28C or above) and very hot days
(days with a maximum temperature of 33T or above) are expected to increase
significantly, while the number of cold days (days with a minimum temperature of
12T or below) is expected to continue to decrese. Thirdly, the annual average
rainfall in 2091 - 2100 is expected to rise by about 180 mm when compared to the
annual average rainfall of 2,400 mm in 1986 2005. Moreover, the number of
extremely wet years (with annual rainfall over 3,168 mm) is expectg to increase
substantially from 3 years for the period between 1885 and 2005 to 12 years for

1 For projections under other GHG concentration scenarios, please refer to:
https://lwww.hko.gov.hk/climate_change/future_climate_e.htm.
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the period between 2006 and 2100, while the number of extremely dry years (with
annual rainfall less than 1,289 mm) will remain at 2 years. In addition, the
average rain intensity will also increase. Fourthly, the mean sea level in Hong Kong
and its adjacent waters for 20812100 is expected to rise by 0.63 m1.07 m from
the mean level for 198620051, and the extreme water level caused by the rising
sea level wil also go up significantly.

3.2  Major Vulnerable Areas and Climate Change Adaptation

Actions

The areas that are most vulnerable to climate change impacts in Hong Kong
include: biodiversity, water resources, hygiene and health as well as infrastructure.

To address the potential impacts of climate change, the HKSAR Government has
been taking action proactively to adapt to climate change. Currently, progress has
been made in a number of areas:

3.2.1 Biodiversity

Enhancing the vegetation diversityinurbh A OAAO EO A DOET OEOU
formulation and promotion of urban forestry strategies. Through promoting
diversification of planting, the resistance of our urban forests to pests and diseases,
can be enhanced, largscale dieoffs can be prevenéd, and longterm
maintenance efforts can be reduced. The planting of native species in urban areas
not only benefits biodiversity, but also enhances the ecological linkages between
urban areas and the surrounding protected areas. Besides, the stratificati of
vegetation can capture more dust and pollutants, further reduce the urban heat
island effect, provide a more sustainable urban landscape, and improve the
livability of the surrounding places.

3.2.2 Water resources

Hong Kong lacks fresh water resours. There are no natural lakes, rivers or
substantial underground water sources. Besides rainwater collected from local
catchment, Hong Kong needs to import DJ water from Guangdong province. The
annual supply ceiling in the current DJ water supply agreemens set at 820
million m32 (mcm). In 2018, Hong Kong consumed a total of 1,292 mcm of water,
of which, around 57% was imported DJ water from the Guangdong province, 21%

1 Included the effects caused by vertical movement of the crust.
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came from the rainwater collected from local catchment, and the remaining 22%
was seavater for toilet flushing. In view of the influence of climate change, the
increase in water demand with population and economic growth, as well as the
keen demand for water resources in the Pearl River Delta region, the Government
promulgated its Total Waker Management Strategy since 2008 to ensure water
security and support sustainable development in Hong Kong. Besides taking
forward some measures on the hardware front (such as using flow controllers),
the Water Supplies Department (WSD) has also launchpdblicity programmes to
promote water conservation and implemented initiatives to reduce water loss in
the networks. It has also been introducing seawater desalination for potable use
and developing the use of reclaimed water, treated grey water and harvesl
rainwater for non-potable purposes, and exploring efficient ways to utilize local
water resources.

3.2.3 Hygiene and Health

Vector-borne diseases and heatelated diseases caused by climate change have
become serious health problems. The Departmemtf Health has been promoting
relevant health messages through various channels, including enhancing public
awareness of mosquiteborne diseases and the preventive measures to avoid
mosquito bites. In addition, the Department of Health collaborates with HK to
issue press releases timely to remind members of the public to take heed of hot
weather conditions and to take appropriate measures against heat stroke and
ultraviolet radiation.

The impacts of climate change on food safety include food adulteratedth
pollutants, chemical residues in food, foodborne diseases, etc. The Centre for Food
Safety (CFS) under the Food and Environmental Hygiene Department operates a
routine and risk-based Food Surveillance Programme to collect food samples at
import, wholesale and retail levels for microbiological, chemical and radiological
tests. Considering the possible impacts brought about by climate change, the CFS
will assess the Food Surveillance Programme regularly to ensure that the food sold
in the market is fit for consumption and complies with other legal requirements in
Hong Kong. In addition, the CFS organizes publicity and educational activities with

a view to preventing and controlling foodborne diseases relating to climate change.
3.2.4 Infrastructure

TocomlAO OEA EI PAAO 1T £ Al EIi AOCA AEAT CA 11
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Government has formedz a Climate Change Working Group on Infrastructure
(CCWGI) in June 2016 to eordinate the strategies for tackling the impact of
climate change on infrastructurein a more holistic approach. The CCWGI chaired
by the Civil Engineering and Development Department (CEDD) with current
representatives from the Development Bureau, the Architectural Services
Department (ArchSD), the Buildings Department, the Drainage Seres
Department (DSD), the Electrical and Mechanical Services Department (EMSD),
the Highways Department (HyD), HKO and the Water Supplies Department (WSD).
Relevant departments of the HKSAR Government have taken various measures to
cope with climate chamge.

CEDD has made reference to the Fifth Assessment Report (AR 5) published by the
Intergovernmental Panel on Climate Change (IPCC) and updated the Port Works
Design Manual in January 2018, incorporating projections of rise in mean sea
levels and increasen wind speed due to climate change. In addition, CEDD is now
conducting study to compile a list of existing critical infrastructures in Hong Kong
and examine the scopes of enhancement works necessary for strengthening the
resilience of the critical infrastructures. CEDD also implemented a Landslip
Prevention and Mitigation Programme to deal with landslide risks arising from
both man-made slopes and natural hillsides.

Since 2008, DSD has been conducting comprehensive reviews on the drainage
capacity of the existing drainage systems. Taking into account, inter alia, climate
change effects and sustainable urban developments, the Department has
formulated both short-term and longterm drainage proposals and carried out
drainage improvement works to address tle increasing flood risk. Meanwhile, DSD
is conducting comprehensive condition survey of the existing drainage systems in
phases for the timely identification of aging storm water drains and sewers with
high risk of failure; and rehabilitation of those agiry storm-water drains and
sewers. In order to promote greening, enhance biodiversity, beautify the
environment and meet the public demand for water friendly activities while
achieving effective drainage performance, DSD commenced a consultancy study in
December 2015 with a view to putting forward feasible proposals that apply the
concept of revitalizing water bodies to nullahs. Furthermore, the HKSAR
Government is actively exploring the feasibility of applying the concept of
OFI T T AAAT A AOA lbdd refillencé&df thedityDallevi@iettife prassure
on the conventional drainage systems and reduce the soesxonomic losses.
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Designated areas will be flooded in a controlled manner under extreme weather
events so as to reduce the flood damages to the nsag areas or areas with critical
infrastructure.

WSD is progressively establishing the Water Intelligent Network (WIN) by setting
up District Metering Areas (DMAS) in the fresh water supply distribution network,
under which fresh water supply distribution network performance is monitored
continuously in a holistic manner and network data is analyzed, with a view to
determining the priorities and the most effective measures to tackle the water loss
in individual DMAs (including (i) water pressure managemetf (ii) active leakage
detection and control; (iii) quality and speedy repair of water mains burst and
leaks; (iv) provisioning of water mains beyond economic repair). Under the WIN,
the whole fresh water supply distribution network will be divided into more than

2 000 DMAs in Hong Kong. Up to end December 2018, WSD has established about
1 260 DMAs and anticipates that the remaining DMAs will be established by 2023.

Hong Kong Electric has been progressively phasing out overhead cables since
2012. Its transmission and distribution network mainly comprises cable tunnels
and underground cables to guard against storms. The Hong Kong Electric Co., Ltd
and CLP Power Hong Kong Limited have deployed advanced cable diagnostic
techniques to identify and replace wek components and reduce the risk of power
blackout.

3.2.5 Resilience

To reduce the impacts of severe weather such as tropical cyclones and rainstorms,
the HKSAR Government has formulated lorgtanding and effective contingency
plans, which include strenghening the research on forecasting extreme weather
and related issues; establishing good communication system, including the
weather warning and alert systems operated by HKO, and the early storm surge
alert systems for lowlying areas prone to sea floodig jointly established by DSD,
HKO and Home Affairs Department (HAD); formulating contingency plans for the
financial regulators to ensure important financial infrastructure, the settlement
system and the securities and futures trading markets will functionn an orderly
manner and minimize any impact on the financial industry arising from
emergencies including extreme climate events; formulating solutions for the
electricity systems to withstand extreme weather, including improving the
structure of high-risk buildings and pylons, installing intelligent switch equipment,
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setting up flood forecasting and prevention mechanisms, as well as enhancing
equipment specifications to withstand the higher operating temperature. The
emergency procedures and manpower deplyment plans are also formulated,
complemented by regular drills, to get people well prepared for emergency
incidents.

The Emergency Support Unit of the Security Bureau oversees the Contingency
Plan for Natural Disasters, amongst others, to ensure the reknt plans are in
coordination with each other. The Development Bureau has set up the
Interdepartmental Task Force on Emergency Preparedness to enhance public
awareness of potential natural hazards, and facilitate central monitoring and
management of inciegnts. Under the HKSAR Government Emergency Response
System, HAD coordinates the relief work at the district level through the
Headquarters Emergency Coordination Centre of HAD and the District Emergency
Coordination Centers of the 18 District Offices withthe cooperation of other
government departments. Meanwhile, various contingency plans are in place
under different departments to cater for the climatechangeimpacts.

Under the influence of extreme weather, multiple disasters may occur, which
means incicents of flooding, fallen trees and landslides, etc. may happen
AT TAOOOAT Ol us ! o#1 1111 | DAOAOGEIT 1T Al
development by CEDD to enhance the emergency information sharing and support
for dealing with the concurrence of multiple tazards. COP is a platform based on
the Geographic Information System (GIS) for sharing reéime emergency
information by various departments. It will incorporate related information such
as weather information and the latest status of temporary sheltersot provide a
comprehensive platform for emergency responses.

3.3  Measures to be taken to Adapt to Climate Change

To further enhance climate change adaptation, the HKSAR Government will
further expand the scope of surveys and studies, strengthen its systs and
mechanisms, and reinforce publicity and education.

The scope of surveys and studies will be expanded. In-depth studies on
vulnerable areas and industries will be conducted to assess their potential risks
and identify key measures to adapt to climate change, so as to prioritize various
improvement measures;
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The existing systems and mechanisms will be stre ngthened. The current
systems and mechanisms will be improved, and the monitoring and auditing
systems will be revised, so as to enhance the capability of institutions to adapt to
climate change;

Publicity and education will be enhanced. The HKSAR Governnm will
continue to distribute leaflets, broadcast Announcements in the Public Interest on
television and radio, display posters and set up a new climate change website to
raise public concern over climate change adaptation and publicize the
T OAOT | eBgor@®niasbres. In addition, the Environment and Conservation
Fund of the HKSAR Government will subsidize neprofit -making organizations to
organize publicity and education activities on climate change adaptation. The
HKSAR Government will also continug¢o organize a series of climateelated
education and publicity activities in the form of thematic and roving exhibitions,
public consultation meetings, seminars, talks, competitions, carnivals, charter
schemes, and awards ceremonies, etc.

Chapter 4  Clnate Change Mitigation Policies and Measures

Being an international city, Hong Kong has all along attached much importance to
the issue of climate change. To echo with the Central Government, Hong Kong has
spared no efforts in controlling the GHG emissionsffectively through various
policies and measures, including reforming energy structure, improving energy
efficiency, developing lowcarbon transport system, promoting green and low
carbon communities, and treeplanting.

4.1 Policies and Targets

The HKKSAR Government habeen continuing toimplement various policies and
measures to mitigate GHG emissions since 201A. quantitative GHG emission
reduction target was first setin Hong Kongs Climate Change Strategy and Action
Agendapublished in 2014 to reduce carbon intensity by 50% to 60% by 2020 as
compared with the 2005 level. Hong Kong has made significant advances in
controlling GHG emissions by adopting mukfaceted measures: ir2010 - 2016,
(1T 1 C +podulgtioniyrowth was 4.4%and the real GDPgrowth was 2.9%, but
the carbon dioxide emissions per unit GDP dropped around 29%nd the GHG
emissions per capita in 2016 maintained at around 5.7 tons b carbon dioxide
equivalent (t CQeq).
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In 2016, through consulting various stakeholders and the public, the Steering

Committee on Climate Chang@ OCCAOOAA O1 tardedfor(eddciqy +1 1 C8 O
carbon emissionsby 2030: reduce carbon intensity by 65%to 70% using 2005 as

the base, which is equialent to an absolute carbon emission reduction of 26% to

36% and a reduction to 3.3 to 3.8 tones on a per capita basism the 2005 level

In January 2017the HKSAR GovernmenannouncedA O( 1 1 C +1 1 C8 0 #1 EI AC
01 AT d msetting 6ut various majo policies and measuresto achieve the

carbon emissions reduction targetor 2030.

4.2  Energy Industry

Phasing down of coal-fired electricity generation . As electricity generation
accounts for around 70% of( T T C +darbdd @rissions, the most effecte
vehicle for reducing carbonemissionwill come from changingits fuel mix. As the
existing two power companies will install new gasfired generating units to
replace coaffired generating units in the next few years, it is anticipated thationg
Kong will be able to substantially reduce itscarbon intensity by 2020, with the
carbon emission peaking before 2020 as a resulffo further reduce carbon
emission and achieve the carbon reduction target of 2030, Hong Kong will further
reduce coalfired electricity generation, i.e. phase down the majority of the coal
fired generation units and replace them by lower carbon energy sources by 2030.

Promotion of Renewable Energy (RE). In April 2017, the HKSARGovernment
entered into the post2018 Scheme of ControAgreements with the two power
companies.Promotion of renewable energy is one of the fo@f the agreements.
The relevant measuresinclude the introduction of Feedin Tariff (FiT) to
encourage the private sector and the community to invest in distribute@REasthe
power generated can be sold at a rate higher than the normal electricity tariff rate
to the power companies to cover the cost of their investments in the distributed
RE systems and generation. At the same time, RE certificates will be sold by the
power companies for electricity generated from RE sourcesuch thatbuyers can
show their support for RE The revenue from the sale of RE certificates will be used
to alleviate the overall tariff impact of the FiT schemeThe Government hasalso
reached agreements with the two power companies which will facilitate grid
connectionof distributed RE systems In addition, the Government will encourage

1 http://www.enb.gov.hk/sites/default/files/pdf/ClimateActionPlgngpdf.
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the two power companies to develop RE.
4.3  Building Industry

Enhancing buildings energy efficiency. The Buildings Energy Efficiency
Ordinance was implemented in 2012. It requires centralbuilding services
installations in newly constructed buildings and buildings undergoing major
renovation to meet the energy efficiency standardsstipulated in the Code of
Practice for Energy Efficiency of Building Serviceslinstallation. The
aforementioned Code standards aresviewed once everythree years to reflect the
development of international standards and latesttechnological advancement.
The secondeview completed in2018 and the newstandards, which is up to 18%
higher than the 2012 standard, will take effect in 2019. With the new standards,
there would be an estimated accumulative energy saving of 27 billion kilowatt
hours (kWh) in all new and existing buildings inHong Kong by 2028, equivalent
to a reduction in carbon dioxide emissions of about 19000000 tones. The
Ordinance also requiresowners of commercial buildings to carry out energy audit
for central building servicesinstallations in accordance with the Code foPractice
for Building Energy Auditf EAOAET AEOAO Ow! #6q 11 AA AOGAOU
reviewed regularly. Taking the leadto set specific electricity reductiontargets
for government buildings, the HKSAR Government is now working towards the
target of achieving 5% saving in the electricity consumption of government
buildings in the five financial years from 20152016 to 2019-2020, under
comparable operating conditions in 2013-2014. At present, the HKSAR
Government has completed energy audits for amt 340 major government
buildings. To assist the relevant bureaus andlepartments to implement the
energy saving measures identified in the energy audits, the Government has
earmarked at least $900 million to take forward the relevant measures
progressively. The HKSAR Governmenwill also encourage the relevant bureaus
and departments to strengthen energy saving efforts through appointing green
managers and energy wardens, adopt better housekeeping measures and
implement electricity saving projects. Afterimplementation of these measures,
government buildings have saved 4.9% of electricity consumption in the first three
years.

Enhancing energy efficiency of electrical appliances . With the enactment of the
Energy Efficiency (Labelling of Products) Ordinance in 2008, the HKSAR
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Government has implemented the Mandatory Energy Efficiency Labelling Scheme
(MEELS). New energy efficiency grading standards were introduced in October
2014 and were fully implemented in November 2015. The upgraded standards are
estimated to bring about an annual electricity saving of 300 million kWh and an
annual reduction of carbon dioxide emissions by about 210000 tones. Besides, the
HKSAR Government also mended the subsidiary legislation of the Energy
Efficiency (Labelling of Products) Ordinance to cover five additional types of
products in the MEELS, namely televisions, electric storage water heaters,
induction cookers, washing machines (with a washing qeacity greater than 7 kg
but less than 10 kg), and room air conditioners with both heating and cooling
functions. The estimated annual electricity saving would be about 150 million
kWh and an annual reduction of carbon dioxide emissions by about 105000 tes.
The relevant work was completed in mid-2018. The HKSAR Government will
continue to include more electrical appliances into the MEELS and tighten the
energy efficiency grading standards in phases.

Conducting GHG emission audit on buildings. The HKSAR Gernment

publishAA  OEA O' OEAAI ETAOG O 1 AATO1T O A O Al /
Emissions and Removals for Buildings (Commercial, Residential or Institutional

000PT OAOGQ ET (11 C +ihop& Userd Bnd mandyerd &1 ET AOQ
buildings may follow the Guidelines in assessing the carbon emissions of their

buildings and drawing up emission reduction measureslhe HKSAR Government

is committed to promoting carbon audit and has taken the lead in conducting

carbon audits on government buildings and public fatities. Starting from 2017-

2018, bureaux and departments are required to conduct annual carbon audits on

major government buildings with annual electricity consumption of more than

500 000 kWh and disclose their carbon audit findings. EPD has organised a

number of carbon audit training workshops to provide further support to the

departments in conducting carbon audits.

Improving efficiency in district development. To support low-carbon
development inthe Kai TakDevelopment, he HKSAR Governmeritas estabished
a district cooling system (DCS) for providing chilled water to buildings in the area
for air-conditioning purposes. The system commenced operation in early 2013.
TheDCS consumes 35% and 20% less electricity as compared with traditional-air
cooled air-conditioning systems and individual watercooled air-conditioning
systems using cooling towers respectively)Vith a higher energy efficiency, the DCS
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will achieve an estmated annual electricity saving of 85 million kilowatthour and
an annual reduction of carbon dioxide emissions by 59,500 tone$he HKSAR
Government plans to continue providing DCS in suitable new development or
redevelopment areas to promote lowcarbon development.

4.4  Transport

Expanding the railway network. (1T 1T C +711C80 OAEI xAU AAOAI
progressed rapidly over the past few years. The West Island Line, the Kwun Tong
Line Extension, the South Island Line (East) and the Hong Kong section of the
GuangzhouShenzhenHong Kong Express Rail Link were commissioned
successively. The Shatin to Central Link project is being implemented steadily.
After the Shatin to Central Link project has been completed, the total length of
(TTC +11Cd0 Olseltombre than2#km, brifigingdnidfe than 70%
of the local population into the railway catchment area. The rail share of local
public transport will then increase to 43%. Having regard to transport demand,
cost-effectiveness and the development needs ofew development areas and
other new development projects, as well as the potential housing supply that may
be brought about by railway development, the Government will implement the
new railway projects recommended in the Railway Development Strategy 2014 i

a timely manner. The railway network is targeted to serve areas inhabited by about
75% of the local population and about 85% of job opportunities.

Promoting the wider use of electric vehicles. To promote the use ofElectric
Vehicles (EV), the HKSAR Gowement set up the Steering Committee on the
Promotion of Hectric Vehicles, chaired by the=inancial Secretary with members
drawn from various sectors to give relevant policy suggestions, including the
following key measures:

(a) Waiving the First Registiation Tax for EV(until end ofMarch 2017);

(b) Allowing enterprises that procured environmentally friendly vehicles,
including EV, to have full profits tax deduction for the capital expenditure in the
first year of procurement;

(c) Establishing aHK$300 million Pilot Green Transport Fund in March 2011 to
encouragethe public transport sector, goods vehicle operators and nofprofit
organizations to try out green, innovativeand low-carbon transport technologies
(including EV);
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(d) Subsidizing the franchisedous companies in full to purchase 36 singldeck
electric buses and related charging facilities for trial on a number of routes to
assess their operational performance under local conditions

(e) Granting concessions on gross floor area for car parks irew private buildings
with EV chargingenabling infrastructure to encourage developers to put in place
the necessary EV chargingnabling infrastructure, including provision of
sufficient power supply, cabling and conduits for all parking spaces in the
buildings concerned, to facilitate the installation of chargers to meet the needs in
the future;

() Establishing a dedicated team and a hotline within the HKSAR Government to
provide information and technical support to those who would like to install
charging facilities. Moreover, the HKSAR Government has also issued guidelines on
the arrangements and technical requirements for installing charging facilities.

Taking forward other related measures. The HKSAR Government will continue

to take appropriate measues to manage the private car fleet size, improve

coordination of different modes of public transport to alleviate road traffic

congestion and better match passenger demand. The HKSAR Government has also

AAAT DPOITITTOETC O7TAITE ET ( lele§riandfrieddigd AT A/
AT GEOTT1 AT Oh AT A OEAI | -AOERORAT OA @I OEOCOAADOAT /
towns and new development areas to facilitate the public to ride bicycles for shert

distance commuting or leisure purpose.

4.5 Waste Management

Supporti ng waste reduction. The HKSAR Government has promoted souree
separation of waste and hasprovided waste separation facilities at source to
facilitate residents to practise source-separation. The Government has also
advocated waste reduction, recovery andecycling. In 2016, 34% of municipal
solid waste generated in Hong Kong was recovered.

Promoting waste-to-energy. All operating strategic landfills in Hong Kong utilize
landfill gas to generate electricity for use by their own infrastructural facilities and
heatfor use by their leachate treatment plants. Methane gas generated in the four
large-scale secondary sewagegeatment plants in Hong Kong is used for electricity
and heatgeneration for use by the plant facilities, the sludge will be sent to the
sludge incineration facility for treatment and turned into energy. There is also an
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organic resource recycling centerin Hong Kong that converts food waste into
biogas by anaerobic digestion technology.

Enhancing recycling of waste. ENB and EPD commissioned a consultanciudy
on planning of future environmental infrastructure facilities for waste treatment
and transfer in Hong Kongin September 2015. The study will identify and
determine additional waste treatment facilities and technologies to be required up

O ¢qgmtp O TAAO (il1Tc¢c +iT7Tc60 ~AOOOOA xAOOA

facilities should meet the following fourcriteria:

(a) Maximizing resources recovery from waste;

(b) Optimizing synergy of waste management technologies and land use;
(c) Minimizing disposal of untreated or unsorted solid waste at landfills; and

(d) Minimizing the need of vehicular traffic for tansportation of waste.

4.6  Treeplanting and Urban Greening

From 2010- 2017, about 54 million trees and shrubs were planted in Hong Kong

and about 6 million of them were trees. The HKSAR Government adopts a
comprehensive and sustainable approach itimplementing landscape and tree
management initiatives, including the formulation and implementation of
Greening Master Plans having regard to district characteristics and species
OOEOAAEI EOU AAAT OAET ¢ O OEA DPOEEh&EDI A
introduction of green infrastructure measures such as the use of vertical landscape,
rooftop landscape, permeable paving materials and rainwater harvesting, etc. By
early 2017, Hong Kong has designated a total of 24 country parks and 22 special
areas, and the total area was as large as 443 square kilometers, representing
around 40% of the land in Hong Kong. Such protected land, apart from beneficial

Oi OEA OEAE AEI AEOGAOOEOU ET (I11¢ +1T1¢h
dioxide removal capaciy.

4.7  Measurement, Reporting and Verification of Mitigation Actions

[ =

A A1

2ACAOAET C (1TT1¢C +11C60 i EOECAOQEI 1 AAOEIT 1

Interdepartmental Working Group on Climate Change has consolidated and
recorded the progress of mitigation actions taken by bureaus and relevant
departments. The HKSAR Government organizedsaminar in the first quarter of

2016 to enhance the understanding of bureaus and relevant departments on the
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measurement, reporting and verification of mitigation actions.

To facilitate the development of GHG certification and verification, Hong Kong
intro duced the accreditation service for GHG certification/verification providers
in December 2012. Accredited organizations are permitted to verify GHG emission
reports in accordance with 1ISO14064 certification standard.

The HKSAR Government has worked with ghHong Kong Exchanges and Clearing
Limited to introduce and promote the website on Carbon Footprint Repository for
Listed Companies in Hong Kong that was launched by the Government in
December 2014. As in 2018, more than 80 listed companies participated fhis
carbon disclosure initiative by disclosing their carbon management information
on the website.

Chapter 5  Other Relevant Information

Hong Kong has kicked off a series of activities in strengthening monitoring of and
research on climate systems; enh&ing public education, publicity and capacity
building on climate change; encouraging public engagement; enhancing public
awareness on climate change; and developing -@perations and exchanges with
counterparts in the country and abroad.

5.1  Monitoringof and Research on Weather Systems

HKO undertakes to monitor and conduct research on climate change in Hong Kong.
The main services of HKO include issuing weather forecasts and warnings,
providing real-time weather information, tropical cyclone information, weather
maps, radar and satellite imageries, etc. In addition, HKO also conducts research
on climate change, analyses the impacts of weather and climate on society, and
forecasts annual rainfall and yearly number of tropical cyclones affecting Hong
Konc8 ) O EAO OPAAOAA OEA DPOT EAAOGEITO T &£ (11
and extreme weather events by making use of the latest IPCC global climate model
data. HKO completed a Hong Korgpecific climate projection study on extremely
warm-and-humid days in the 21st century. The annual number of extremely
warm-and-humid days and the annual maximum number of consecutive
extremely warm-and-humid days in Hong Kong are expected to increase in the
21st century.

246



5.2  Education, Publicity and Public Awareness

HKO enhances public awareness on climate change through various channels,

including school talks, open days, social media, thematic webpages on climate

topics, short online video, etc. It also collaborates with the Radio Television Hong

Kong to produce &ad broadcast a radio programme named "Climate Watcher" in

order to motivate citizens to take proactive action to face the challenges brought

about by climate change. It also publishes the latest global developments and

research findings on climate changén 2016, HKO published the second edition of

OEA O(i1c¢c +i1T¢c ET A 7AOIETC 7101 A6 PAIPEIT AC
climate projections for Hong Kong and worked with relevant government

AADPAOOI AT OO AT A 1T OEAO 1 OCATEUVUAfREDIrO O1 1C
2A0DPIT 1T OA6 21 OET ¢ %@EEAEOQET T 8

To raise public awareness of the importance of combating climate change, and to

highlight the key measures that the HKSAR Government will introduce to combat

climate change, ENB released a leaflet, an Announcementtie Public Interest,

short videos, a poster and a new climate change webskéan January 2017. In

addition, the Environment and Conservation Fund Committee has set aside $10

million in February 2017 for subsidizing nonprofit-making organizations to

launch public education activities and projects with the theme of climate change.

The Education Bureau (EDB) launched an Inteschool Crosscurricular Project
Competition on Climate Change between October 2016 and May 2017. As a follow
up eventto the CompetiET T AT A O AT EAT AA OAAAEAOOG AT 2
climate change, EDB is planning to invite local and overseas experts, government
departments, green groups and local schools to organize a series of seminars,
workshops, visits and field studies on ainate change. EDB is also planning to
provide climate change learning and teaching resources for Hong Kong schools.
Moreover, EDB issued a circular on "Environmental Policy and Energy Saving
Measures in Schools" to all schools in April 2017 to remind schisoof the
importance of formulating a schoolbased environmental policy and
implementing measures for energy saving, and provide updates on the related
information and resources.

In 2015, ENB and EMSD launched the Energy Saving for All Campaign to promote
energy saving for combating climate change. In 2016, activities including Energy

1 https://lwww.climateready.gov.hk.
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Saving Charter and Energy Saving Championship Scheme continued to be
implemented. To commemorate the World Environment Day, the Environmental

Campaign Committee set up by th&lKSAR Government launched its first ever

I OOATT O Aol #AOATT &0 &AEO ET *O1 A ¢mpyxs3
2AAAU AT A | ix #AOAIT , EOEICoR xAO A Aiilcii
related to low carbon and about 40 norgovernment organizdions, green groups,

public utilities and schools jointly promoted low carbon awareness among the

public.

5.3  Strengthening Regional Coperation

Effort has been made to conduct researches on regional strategies for developing
clean energy and renewald energy and promoting their development and
application; support energy saving and emission reduction at enterprises;
enhance exchanges on scientific researches related to combating climate change,
development and application of technologies, education @fundamental capacity
building, etc.

Hong Kong has become a member of the C40 Cities Climate Leadership Group
Steering Committee since 2011, promoting collaboration amongst cities in the
world to combat climate change. The Hong KorGuangdong Joint Liaiso Group

on Combating Climate Change, azhaired by the Secretary for the Environment of
the HKSAR Government and the Director General of the Guangdong Development
and Reform Commission, was set up in 2011 to negotiate and-oalinate issues

on combating cimate change, promote active collaboration and exchanges on
relevant scientific research, technological development and application, publicity
as well as education etc. for controlling GHG emissions of both sides.

5.4  Finance, Technology and CapaciBuilding Needs

5.4.1 Needs for Funding

Major needs for funding include those for compilation of GHG inventories,
organization of seminars and workshops on capacity building, implementation of
mitigation and adaptation measures, and participation in interational
conferences and training, etc.

5.4.2  Needs for Technologies

Major needs for technologies for mitigating climate change include those on
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energy saving products in buildings , new wall materials, hybrid and electric
vehicles (including large buses), high efficiency fast recharging facilities for
electric vehicles, high efficiency batteries and materials, renewable energy (in
particular building -integrated photovoltaics (BIPV) system), wastdgo-energy, etc.

Major needs for technologies for adagation to climate change include those for
the protection of environment and ecosystems, climate risk assessment for built
environment and infrastructure developments, forecast of energy demand and
supply changes, and analysis of the impacts on food chamod hazards and water
resources, etc.

5.4.3  Capacity Building

Major requirements of capacity building include strengthening the team and

capacity building for enhancing information exchange and compiling the GHG

emissions inventory; enhancing the current legislation and management;

Al Of 01 AOGET ¢ TAx 1 ACEOI AGET T n OOAPPEI C OP i1
AT A A1 OAOPOEOAOS AAPAAEI EOUNn ODPAAOET ¢ OEA
plans; conducting researches and studies to raise the awarergesof the

government and public about climate change and strengthen their resilience to

climate change.
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Part VIl Basic Information of Macao SAR
on Addressing Climate Change

- Z A N £ oAz s

-AAAT EO A 3PAAEAI | AT ET EOOOAOEOA 2ACEITI

It is a city with mild climate, limited natural resources, high population density
and well-developed gaming industry. Being full of vibrancy, it is also a world
famous center for tourism and leisure activities.

Chapter 1  Regional Circumstances

1.1 Natiral Conditions and Resources

The Macao Special Administrative Region (hereinafter referred to as Macao) is
situated in the west side of the estuary of the Pearl River Delta on the South China
coast, bordering the Zhuhai City of the Guangdong Province imet north,

I OAOITTEET ¢ OEA (11¢c +11¢ 312 xEEAE EO
estuary, facing the South China Sea to the south, being separated by seawater from
the adjacent Wanzai and the Henggqin islands of the Zhuhai City to the westtWi

its three sides being engulfed by sea, Macao mainly consists of 4 components:
Macao Peninsula, Taipa and Coloane islands as well as Cotai land area reclaimed
from sea.

Under the subtropical marine climate, Macao is significantly influenced by
monsoon. Macao has a mild climate. According to climate materials of 1981 to
2010, the annual mean temperature of Macao is 22.6C. January is the coldest
month with the monthly mean temperature of 15.1C; and July is the warmest
month with the monthly mean temperatue of 28.6C. Its annual average

i
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DOAAEDPEOAOETIT EO ¢hmuysp i1 xEOE OECT EAEAA

season lasts from April to September, accounting for more than 84% of its total
annual precipitation, during which extreme heavyprecipitation events may lead
to a maximum daily rainfall above 300 mm. The extreme weather and climate
events that influence Macao include subtropical cyclones and associated storm
surges, strong monsoons, rainstorms and thunderstorms. Aboutté 6 subtropical
cyclones impact Macao on annual average, among whichtd 2 may bring high
winds up to Force 8 or even beyond in Beaufort wind scale to Macao.
-AAAT 60 1 AT A OAOI OOAAO AOA A@OOAI Al U
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been increased through reclamations fsm sea. In 2016, its total land area was 30.5
km2, an increase by 0.7% relative to 2014. In 2009, the central government
approved a proposal a 361.65 ha land reclamation project for construction of a
new urban zone. On July 20, 2013, the new campus of theiversity of Macau (UM)

on Henggin Island was handed over to Macao government. The campus has a
terrestrial area of about 1.4 square kilometers.

The local water storage facilities in Macao are insufficient, and over 96% of its
drinking water needstobel OOT AOCAAA A£OI 1 ' OAT CAIT T C o001 OEIT
total water consumption was up to 86.7 million n¥, of which the business sector

and industries accounted for 51%, followed by the household water consumption

accounting for 43%, and the remaining 6% wereonsumed by governmental and

other facilities.

1.2  Population andSociety

Macao is among the most densely populated regisE T OEA x1T Ol A8 )1 c¢mp¢
total population was 645 thousand, increasing by 1.4% compared to 2014, and its

density was approximately 21 thousand persons per square kilometer. The

estimated total labour force in Macao was about 397 thousand, of which 390

thousand were employed population. The employed population in the primary

industry accounted for only 0.1% of the total labor fece, and that in the secondary

and tertiary industries accounted for 13.7% and 86.2% respectively.

Based on the educational statistics for 2012017 by Education and Youth Affairs
Bureau, the total number of schools in Macao was 74, with 74.4 thousand s&unds
receiving regular education. There were also 10 tertiary education schools with
about 33,000 students, of whom the resident ones accounted for 54.7%, and the
non-resident for 45.3%.

In 2016, there were 1,726 doctors, 2,342 nurses and 1,591 hospital dein Macao.
The spending on hospitals totaled 7.0 billion Patacas in 2016, accounting for 10.3%
of the total expenditure of the SAR government, which was equivalent to 1.9% of
-AAAT G0 ' $08

1.3  Economic Development

With rapid economic development, in 2016 the GDP (based on current price, the

same below) was about 362.3 billion Patacas, and the per capita GDP was 561

thousand Patacas. The GDP has continued to grow for a decade with an average
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annual growth rate of 5.8 )1 - AAAT 80 ' $0h OEA AT 1T OOEAC
industry was barely null, but that from the secondary and tertiary industries

accounted for 6.6% and 93.2% respectively. The gaming industry, a pillar of

-AAAT 80 AATTTiIUhRh AAAT O1 OArdal eghte) bankjngd ¢ PN EI
wholesaling/retailing and construction were also very important industries in

Macao, accounting for 10.6%, 5.5%, 5.3% and 5.3% respectively. Tourism played

an important role in the economic development. In 2016, the number of visits

Ol -AAAT xAO omn8wuv [ EITEITh 171T00 1T &£ xETI
accounting for 66.1% of the total.

)T ¢mpoh -AAAT SO0 O OA1 AT AOcCU Ai 1T O0I POET T
accounted for 31.2%, and heavy oils, kerosene, gasoline, petroleumsgand

natural gas accounted for 25.7%, 19.5%, 13.7%, 8.3% and 1.6% respectively of the

total energy consumption. From the perspective of industries and sectors, energy
transformation accounted for 26.1%, road transportation accounted for 23.5%, air

transportation accounted for 19.1%, waterway transportation accounted for

12.7%, commercial, catering and hotel sectoaccounted for 9.7%, industry and

construction accounted for 5.8%, residents life accounted for 2.8% and others

accounted for 0.3%.

- AAAT 8 O cobsumpliod is dominated by electricity import from the

Guangdong Province, which is supplemented by local power generation by heavy

oils and natural gas. Since 2007, the local power generation has been continuously

decreased with increasing electricity i BT 008 )1 c¢nmpoeh - AAAT S0 C
import was 4.31 billion kwh, while the local power generation was only 990

million kWh.

The transportation system in Macao consists of 3 components: land roads,
waterway and aviation. In 2016, the total road lengthn Macao was 427 km, with
250 thousand vehicles and 140 thousand passenger ferry trips. The commercial
flights by destinations to and from the Macao International Airport totaled 27
thousand.

The basic information of Macao in 2016 is shown in Table-8.
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Table 8-1 Basic Information of the Macao in 2016

Indicators 2016
Population (in 10,000 at year end) 64.5
Land area (kn?) 30.5
GDP (in 100 million US$ by expenditure approach, 1 US$ = 7.9948 Patacas 453.1
Per capita GDP (in US dollars by expendituspproach) 70,160
Proportion of industrial value addedamong GDP (by production approach 6.6
(%)"
Proportion of service value addedamong GDP (by production approach) (%) 93.2
Proportion of agricultural value addedamong GDP (by production approach 0
(%)
Farmland area (kn®) 0
Percentage share of urban population in total (%) 100
Cattle (head) 5
Horse (head) 446
Pig(head) 3
Sheep(head) 8
Forest area (kn®)" 5.34
Poverty population (in 10,000 persons) 1.6
Life expectancy at birth (year) 80.2 (Male)
86.4 (Female)
Literacy rate (%) * 96.5

Note: 1. The industrial sectors here include mining, manufacturing, water, electricity and gas production and
supply, as well as construction that belong to the secondary industry;

2. The data is based othe results of Macao SAR green land general survey completed in 2017;

3. The data here refer to employed people with low income (an average monthly income of less than
4,000 Patacas);

4. The data are based on the literacy rate of population aged over 1508im in the census of Macao in

accordance with mid2016 population by-census data.

1.4 Institutional Arrangements for Addressing Climate Change

The government of the Macao has always attached great importance to climate

change issues. In order to effectively manage and coordinate the efforts in

response to climate change, Macao has established an IntEpartmental

Working Group on Climate Changéhereafter referred to as the Working Group),

which is responsible for coordinating the arrangements relating to the
implementation of the United Nations Framework Convention on Climate Change,

ET Al OAET ¢ OEA AAOGAT T PI AT O 1T EAGIHT RAOD EOEICADE
actions, and for promoting the mitigation and adaptation efforts within the private

sectors and the general public for mobilizing the public to involve in addressing
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climate change.

The Working Group, led by the Secretariat for Transporand Public Works, has
organized a total of 14 governmental departments to address climate change in
synergy, including Municipal Affairs Bureau (the former IACM), Economic Bureau,
Statistics and Census Bureau (Statistics and Census Service), Health Bureau,
Education and Youth Affairs Bureau, Tourist Office, Marine and Water Bureau,
Housing Bureau, Environmental Protection Bureau, Civil Aviation Authority,
Transport Bureau, Office for the Development of the Energy Sector, Transportation
Infrastructure Office and Meteorological and Geophysical Bureau. Among them,
Macao Meteorological and Geophysical Bureau coordinates the preparation of the
basic information of Macao on addressing climate change for thMational
Communicationsand Biennial Update Reports

ChagDA O ¢ -AAAT 60 ' OAAT EI OOA ' AO
47 DPOADAOA OEA - Ad20106tie methodoloyids (@2éomdended

by the Revised 1996 IPCC Guidelimes IPCC GPG 200@ve been mainly used with

some parameters and default emission factors from2006 IPCC Guidelines

According to the actual circumstances and the availability of related data, the

OADPiT OOET ¢ OAT PA 1 [ of201A dindy Covers(GHG gnmiiséidhé OT OU
from energy and waste sectors. The estimated GHGs coverCH and N:O.

2.1 Overview

$ OA Oi -AAAT 60 CAT COAPEEAAI AEAOAAOAOEOO
AAI ET EOOOAOEOA AEOEOEIT AOA OET OA mOIT 1T ATA
total GHG emission was 1,193 kt G@q (Table 82 and 83), of which the emission

from energy accounted for 98.3%, and the emission from waste 1.7% (See Figure

8-1). In 2010, the total emissions of C£) CH and NeO were 1,159 kt, 4 kt C®eq

and 30 kt CQ eq, accounting for 97.2%, 0.3% and 2.5% of the total GHG emission

respectively (See Figure ).
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Table8-¢ c¢mpm - AAAT &nidssidns @O0 meific tons of CO 2 eq)
CQ CHs N2O HFCs PFCs| Sk | Total
Energy 115.6 0.4 1.3 117.3
Industrial processes NO NO NO NE NO NO | NE/NO
Agriculture NO NO NO
Waste 0.3 0.0 1.7 2.0
LUCF NE NO NE NE/NO
Total (excl. LUCF) 1159 0.4 3.0 NE NO NO 119.3
Total (incl. LUCF) 1159 0.4 3.0 NE NO NO 119.3

Note: 1. Due to rounding, the aggregation of various items may have slight difference with the total;

2. NO (Not Occurring)for activities or processes that do not occur for a particular gas or source/sink
category within Macaa NE (Not Estimated) for existing emissions and removals which have not been

estimated.
Table 8-0 - A A A4, 6HandN.O Emissions in 2010 (100 tons)
Source/Sink categories Cco CHs N20
Total (excl. LUCF) 115934 1.7 0.9
1. Energy 11,561.6 1.7 0.4
%4 Fuel combustion 11,561.6 1.7 0.4
8§ Energyindustries 6,103.4 0.3 0.0
iol\r/‘lgttr:llj:‘:z;(c:)tﬁnng industries and 7958 0.0 0.0
§ Transport 2,830.5 1.1 0.3
§ Other sectors 1,902.0 0.3 0.0
% Fugitive emission from fuels NE
2. Industrial processes NO NO NO
3. Agriculture NO NO
4. Landusechange andforestry NE NO NE
5. Waste 31.8 0.0 0.5
%2 Solid waste disposal on land 31.8 NO 0.0
Y% Wastewater handling 0.0 0.5
Memo items
Y Special regional aviation 2,609.7 0.0 0.1
2 Special regional waterbornenavigation 1,849.3 0.0 0.0
% International aviation 1,832.0 0.0 0.1
% International waterborne -navigation NO NO NO
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Source/Sink categories CGo CHs N20

¥ Biomass burning 557.4

Note: 1. Due to roundingthe aggregation of various items may have slight difference with the total;

2. NO (Not Occurring) for activities or processes that do not occur for a particular gas or source/sink
category within Macao. NE (Not Estimated) for existing emissions angmovals which have not been
estimated.

3. The data of HFCs, PFCs ands$#lated activities that are not collected and estimated in the industrial
processes are presented as NE in totals;

4. Fugitive emissions from fuels and LUCF cannot be estimated doethe in-progress statistics system;

5. Memo Items are not counted in the total emissions. @@missions from biomass combustion only
include those from biogenic waste incineration;

6. Special regionaivaterborne-navigation and aviation refer to shipping and airplanes between Macao

and mainland China (including Hong Kong and Taiwan).

1.7%

= Energy = Waste

Figure 8-1 GHGEmissions by Sector in Macao in 2010

0.3% 2.5%

« 002 « CH4 = N20

Figure 8-2 GHGEmissions by Sector in Macao in 2010

In 2010 the total emission from international aviation and specialregional
aviation in Macao was 449 kt C&eq, and that from special regional waterborne

navigation was 185 kt CQ eq. The emissions from the above sources, which are
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separately provided as Memo items. Besides, €@missions from the biomass
burning of urban waste were about 56 kt are also listed in the Memo items. The
total GHG emissions from above activities were about 690 kt €6q which were
not counted into the total emissions of Macao.

2.2 Energy

2.2.1 Scope

&1 O AT Aocu AAOEOEOEAOh OEA OADPI of@@2 ¢
mainly covers the C@ CH and N.O emissions from fossil fuel combustion in
energy industries, manufacturing industries and construction, road transport and
other sectors. Conglering the fact that incineration is the major approach for

waste handling, and the power generation from waste incineration delivers to

-AAAT 80 PI xAO COEAh OEAOAMA OA OEA ' (°

cloth and plastic) combustion are countedinto energy activities, while CQ
emissions from biomass combustion of urban waste are not counted into the total
emissions but only listed as a Memo item.

2.2.2  Methodologies

For the GHG inventory for energy activities, Tier 1 method recommended in the
Revised 1996 IPCC Guidelifess been applied for C& CH and NeO emissions
caused by fossil fuel combustion from energy industries, manufacturing industries
and construction, other sectors as well as special regional marine, while for those
from the road transport, international and special regional aviation, the Tier 2
method recommended in theRevisedl996 IPCC Guidelinggas used.

The activity data were the statistical and sectoral data that have been publicized
in Macao. Both sector and fuel categas are basically the same as those given in
the Revised 1996 IPCC Guidelines

The emission factors were mainly from theRevised 1996 IPCC Guidelinesile for
those unavailable, the default values were taken frof2006 IPCC Guidelines

2.2.3 GHGEmission

s o~ s =

OAT PA

Al EC

-AAAT 860 ' (' AT EOOEITO &OII AT AOCUeAAOT O E

(1,156 kt for CQ, 4 kt for CH and 13 kt for NeO), accounting for 98.3% of its total
emissions. C@emissions from energy sector accounted for 99.7% of the total €O
emissions of Macao.
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from the energy transformation, accounting for 52.2%; 296 kt C£eq from road

transport, for 25.2%; 192 kt CQ eq from other industries (including the

commercial business, restaurants, hotels and residential), for 16.4%; and 73 kt

CQ eq from manufacturing and construction, accounting for 6.2%.

2.3 Waste

2.3.1  Scope

4EA OADPI OOET ¢ OAT PA T &£ -AAAT B8O ' (' 4ET OAT OT ¢
and NeO amissions from urban sewage treatment, and G@nd N:O emissions from

solid waste disposal. The Inventory only reports CHemissions from industrial

OAxACA OOAAOI AT O AO - AAAT 60 OOAAT OAxAGCA E¢
2.3.2  Methodologies

Methodologies given n the Revised 1996 IPCC Guidelitesre been used.

Activity data of bO emissions from wastewater handling were based on the total
population provided by the Statistics and Census Bureau (DSEC) and Macao's per
capita annual protein consumption in 2010 fromthe Food and Agriculture
Organization of the United Nations, and YD emission factors are based on IPCC
default values; C@and N:O emissions from solid waste disposal were estimated
using the activity data provided by DSEC and IPCC recommended defaulission
factors.

2.3.3 GHGEmission
)T ¢mpmh - AAAT SO O1 OAl ' (' Al EOGRT &EOII
accounting for 1.7% of the total emission of Macao, of which emissions from

wastewater handling and waste incineration were 16 kt C®eq and 4 ktCQ eq,
accounting for 80.0% and 20.0% of the total respectively.

2.4  Quality Assurance and Quality Control

2.4.1 Efforts to Reduce Uncertainties

To reduce uncertainties of the inventory, from methodological perspective,
methodologies from Revisedl996 IPCC Guidelinend IPCC GPG 2000 Guidelines
have been used while taking into account the approaches frora006 IPCC
Guidelinesto ensure that the methodologies were scientific, comparable and

consistent. The institutions engaged in the preparation ahe inventory in Macao
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have selected the highetier methods as many as condition allows. For instance,
Tier 2 method has been used for road transport, international aviation and special
regional aviation. As for activity data, the institutions have usedhe data verified

by Macao SAR governmental departments such as Statistics and Census Bureau,
Civil Aviation Authority, Environmental Protection Bureau, Transport Bureau and
other governmental departments as much as possible to ensure the authority of
the activity data. The national inventory team was invited to review the Macao
GHG Inventory during the preparation process as independent third party expert.

2.4.2  Uncertainty Analysis

Although the great efforts have been made in reporting scope, methodologyd
guality by the Macao Inventory team in the preparation of its 2010 GHG Inventory,
some uncertainties still exist.

Tier 1 method fromIPCC GPG 200@s been used to calculate uncertainties, taking

into account the emission factor uncertainty approachn Revised 1996 IPCC
Guidelinesand 2006 IPCC Guidelines 4 EA 1T OAOAI 1T O1 ARAOOAET OU
emissions in 2010 was about 3.4%, and 3.4% and 17.8% for energy and waste

sectors respectively. See Table-8.

Table 8-4 Results of Uncertainty Analysis of Maca o Greenhouse Gas Inventory of 2010

Emissions (10,000t CO: eq) Uncertainty ( . )
Energy 117.3 34
Waste 2.0 17.8
Total uncertainty 3.4

2.5 Inventory for Previous Submission Years

In the Second National Communication, Macao reported its 2005 GHk@entory.

The total GHG emission of Macao was 1,803 ktQON8 - AAAT 60 O1T OA1 ' (°
in 2010 reduced by 33.8% (about 610 kt C£eq) over 2005. The main reason was

that the increase of imported electric power reduced the emission from energy

sector.

4EA -AAAT B8O ¢mpm AT A ¢mmu )T OAT O1T OEAOG xAO
AAOACT OEAOh 7EAO0B80O AchissmAstdrh Bom&s® bu@ikgh Oh O
among urban wastes were included under the Memo items.
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2.6 GH&EmissionsChangeTrends of Macao

2.6.1 Analysis Method and Scenario Assumptions

To analyze the future change trends of G@missions from energy sector in Macao,

in this report we have adopted the scenario analysis method and developed three
scenarios, those are, baseline scenario, policy scenario and enhanced low carbon
scenario, all of which are based on the assumption thafuture economic
development maintains at an annual growth of around 5.67%. And emissions from
imported electricity are included in the calculation of the three scenarios.

In the baseline scenario, according to the change trends of the energy structure of
Macao and its socieeconomic development trends after returning to China,
without making more changes, we have analyzed Macao's future energy demands
based on its existing trends.

In the policy scenario, on the basis of the baseline scenario, we have addecknt
existing relevant plans such as increasing the proportion of naturajasfueled
buses in the public transportation priority policy issued in 2010, the Hong Kong
Zhuhai-Macao Bridge opened on October 2018, the light rail to be completed in
2019, andpolicy impacts that are currently not written in relevant plans but can
be easily realized recently, such as encouraging households and large public
buildings to change to energysaving lighting devices.

In the enhanced low carbon scenario, on the basig the policy scenario, we have
enhanced some existing energy conservation policies, advance efforts of energy
conservation and added some relevant policy impacts that currently do not exist,
such as vigorously promoting the use of electric vehicle, replaw the lighting
system and air conditioning and cooling system in large hotels on a large scale.

2.6.2  Analysis of Smulation Results

Under the baseline scenario, Macao's demands for primary energy including
imported electricity rise from 1.5 Mtce in 2010 to 3.8 Mtce in 2030, and the energy
consumption per unit of GDP decreases by 33% from 2010. Under the policy
scenario, Macao's demands for primary energy drop to 3.08 Mtce in 2030, and the
energy consumption per unit of GDP decreases by 46% from 2010. dém the
enhanced low carbon scenario, Macao's demands for primary energy is further
controlled at 2.41 Mtce in 2030, and the energy consumption per unit of GDP
decreases by 63% from 2010.
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Under the baseline scenario and the policy scenario, the £@missions from
energy sector including imported electricity in Macao will peak in 2029. Under the
enhanced low carbon scenario, the G@missions will peak in 2019. In 2030, the
CQ emissions from energy sector in Macao will reach 6.46 Mt under the baseline
scenaio, and will reduce to 5.26 Mt under the policy scenario and to 3.77 Mt under
the enhanced low carbon scenario, down 19% and 42% respectively from that
under the baseline scenario, while the proportions of COemissions from
imported electricity in total CQ emissions under the three scenarios are 73%, 70%
and 58% respectively. In 2030, the C£emissions per unit of GDP of Macao under
the baseline scenario, the policy scenario and the enhanced low carbon scenario
will decrease by 51%, 60% and 71% from 201@espectively.

Chapter 3  Climate Change Impact and Adaptation

Macao has organized relevant department and relevant research unit to monitor
and assess the impacts of climate change on water resources, terrestrial ecosystem,
etc., making preparations forthe development of mitigation and adaptation
policies on climate change. Moreover, by making use of Macao's historical
climatological observation data and global climate model simulation data, Macao
has organized research on assessment and prediction oinchte change in Macao.

3.1 Assessmenilethod andModel

To assess the impacts of climate change in Macao, Macao has conducted time series
analysis on climate change using its relatively complete climatological observation
data from 1901 to 2016, and has gedicted future climate change in Macao with

the multi-model ensemble assessment method using the GHG emission scenarios
and global climate model simulation data adopted in the IPCC 5th Assessment
Report (ARS).

3.2  Analysis andPrediction of imate Change in Macao

3.2.1  Characteristics of Cimate Change

Based on the analysis of the daily average temperature and precipitation data from
1901 to 2016, the characteristics of climate change in Macao are as follows:

The temperature changes in Macao in the ga116 years are basically consistent
with global average temperature changes. The linear warming trend in 100 years

is 0.76 C, and the warming rate after the 1970s increased. Of the 10 warmest years
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in the 116 years, 5 are in the 24t century. The temperatures in different seasons
in Macao all increased, of which spring saw the biggest rise, which is about 0.085
per 10 years, followed by winter (about 0.081Cper 10 years) and autumn (about
0.077 Cper 10 years), while summer had thesmallest rise of about 0.055C per
10 years. Both the daily maximum temperature and the daily minimum
temperature in Macao showed a rising trend, and the former showed clear
interannual variations.

The precipitation in Macao showed clear interannual varitons. In the 20h
century, the whole was on the rise. Precipitation increment in every 10 years was
about 41.9mm. The 1970s saw the maximum precipitation, and summer saw the
most significant precipitation increase, while other seasons didn't see clear
changes. According to the definitions of the Expert Team on Climate Change
Detection and Indices (ETCCDMI), Macao Meteorological and Geophysical Bureau
has calculated climate change indices (see Table53. The overall changes have
reflected the warming trend. Meanwhile, precipitation intensity and maximum
continuous precipitation of 5 days also showed a clear rising trend.

There were clear interannual variations in the hot days with a daily maximum
temperature of 33 C, but there's no significant increase ithe number of hot days.
Regarding the cold nights (with a minimum temperature of 12C or below) and
hot nights (with a minimum temperature of 27 Cor above), there was a significant
and continuous change trend. Cold nights decreased by about 1.2 days peyears,
while hot nights increased by about 1.8 days per 10 years. Moreover, the
frequencies of heavy rain (over 50mm per day) and rainstorm (over 100mm per
day) also increased. The linear trends of the two in 100 years were 3.3 days and
1.7 days, respetively.
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Table 8-5 Index Table about Macao dimate Change (Based on Information between
1901 and 2016)

Index Concept Change per ten years

ID12 Cold day -0.076 days

CD12 Cold night -1.20 nights

SU33 Hot day 0.32 days

TR27 Hot night 1.8 nights

TXx Annual maximum 0.049C

temperature
TNXx The highest record of the 0.047C

lowest daytime temperature
for a whole year

TXn The lowest record of the 0.036 C
highest daytime temperature

for a whole year

TNn Annual temperature Min. 0.061C

SDII Daily average precipitation 0.48 mm/day
intensity

Rx5day Maximum consecutive 5day | 9.40mm

precipitation

3.2.2  Future dimate Change Trends

Based on the past climatic data of Macao and the GHG emission scenarios and
climate model simulation results in IPCCAR5, Macao has assessed its future
climate change.

The average temperature in Macao will continue to rise. Research shows that
under all scenarios, by the middle of the century (205@059), the temperature
will rise 1.4 Cto 2.2 Ccompared to the averageégmperature in 1956-2005; by the
end of the century (20962099), the temperature will rise 1.4 Cto 3.9 C(Table &

6); and by the end of the century, the temperatures in all seasons will also rise
(Table 87).

Table 8-6 Multi -model Evaluation of Future dim ate Change of Macao (Compared with
the Period between 1956 -2005)

Greenhouse gas emission Temperature =~ C
scenario 2050 -2059 2090 -2099
RCP2.6 1.4 14
RCP4.5 1.6 21
RCP6.0 1.3 25
RCP8.5 2.2 3.9
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Table 8-7 Future dimate Change in Different Seasons of Macao (Compared with the
Period between 1956 -2005)

Greenhouse gas Temperature ( ~C) (2090 -2099)
emission scenario Spring Summer Autumn Winter
RCP2.6 1.3 1.3 14 1.5
RCP4.5 21 2.0 2.3 2.3
RCP6.0 2.2 24 2.6 2.7
RCP8.5 3.8 3.8 4.1 4.1

Research results also indicate that the precipitation intensity in rainy season in
Macao will also increase by the middle and end of the century, with the highest rise
of 14%.

3.3 MainVulnerable Areas of Macao

3.3.1 Water Resources

Over 96% of the waer supply in Macao is from the Xijiang River, a tributary of the
Pearl River. The changes in its future water resources mainly depend on the
precipitation changes of the Pearl River basin, the utilization of upstream water
resources and the sea level chaeg of the South China Sea. According to the
analysis of the runoff observation results of the main rivers in mainland China in
the past 40 years, even though the decline in the runoff of the Pearl River is very
small, due to the rapid economic developmenif Macao, in the 20 years from 1998
to 2017, its water consumption had increased to more than 1.6 times; in addition
to the sea level rise of the South China Sea, in recent years, every time when there
was a spring tide during the winter dry season, seawat intrusion into the Pearl
River basin had directly threatened the water supply safety of a number of
metropolitans including Macao.

Even though it's predicted that the runoff of the Pearl River basin may increase by
5%-10% in the middle and later periodsof the century, it's still difficult to meet
the increasing demands for water resources as a result of rapid urbanization and
population growth in the Pearl River Delta. In addition, precipitation in South
China is likely to concentrate in summer and autmn in future and precipitation in
winter and spring will continue to decrease. Under the general background of
global warming and sea level rise, the possibility of occurrence of salt tides during
winter and spring dry seasons will increase in future. It $ thus especially
important to properly store and utilize the precipitation in summer and autumn
with frequent rainfall.
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3.3.2 Land Ecosystem

According to observation, in the past several decades, the subtropical liana in the
forest vegetation in Macachas grown faster. In addition to the increase in alien
invasive plants, they have affected the stand structure and the normal growth of
other plants. In the meantime, individual cases of plant diseases and insect pests
in forest are on the rise. Through peliminary assessment, it's believed that it may
have something to do with C® concentration increase and temperature rise.
However, it's still quite difficult to tell whether the impacts are caused by climate
change or the human factor of urbanization.

To know more about the impacts of climate change on Macao's ecology, besides
establishing special natural conservation areas, the Macao, together with domestic
scientific research institutes, has continuously conducted basic survey of animals
and periodical monitoring and research of plants and animals sensitive to
meteorological conditions since 2011, so as to establish more comprehensive data
to make preparations for assessment of future climate change.

3.3.3  Sealevel Change and Coastal Zone Ecosystem

Acoording to the analysis of the tide station data in Macao from 1925 to 2017, the
sea level in Macao rose at a rate of 1.6 mm per year, and the rise rate had increased
in the past 20 years, which was about 2.4 mm per year. Macao is a coastal city. The
west oast of the Macao Peninsula, the lowest in terrain, is the area affected the
most by sea level rise. Every time when a relativelubtropical cyclone approaches

or lands the coast along the Pearl River Estuary, it can cause a storm surge. If there
is an agronomical tide, it can cause serious inwelling and largarea flooding. In

the past 100 years, Macao was seriously affected by 14 storm surges, of which 6
occurred in the past 20 years. It is projected that the degree and frequency of being
affected by invelling and flooding in Macao will increase, so will the probability of
being affected by strong storm surges.

3.4  AdaptationMeasuresAlready Adopted

Macao actively deals with the impacts brought by climate change and is organizing
forces from all sectos to develop adaptation measures. However, relevant
research is still in the early stage and there is no complete strategy. Some of the
measures and actions that Macao has adopted to adapt to climate change in recent
years have shown certain effect.
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34.1 Water Resources

To stabilize water resource supply and reduce salt tides in Macao, water resource
adaptation measures are mainly to strengthen water resource management and
build a water-saving society. The measures and actions that Macao has adopted: i
2008, Macao established the Working Group on Promoting the Building of A
Water-saving Society to plan as a whole and coordinate salt tide countermeasures,
promote knowledge of water conservation and management and plan overall
water resources in future;in 2009, Macao allocated 800 million yuan to support
the resettlement of inhabitants, water and soil conservation and environmental
governance of the Guangxi Dateng Valley Water Control Project; in 2009 Macao
trusted a research unit to complete Overall War-saving Plan Research Report of
Macao; in 2010, Macao prepared Outline of Watesaving Plan of Macao,
determining the development direction of Macao's watetsaving work in the next
15 years; through prepayment of increasing water rates, Macao provided an
interest-free loan of 450 million yuan to the Zhuyin Water Resource Project in
Guangdong, and Macao received about 16 million3rar 40% of the total operating
water volume after the Zhuyin Reservoir was completed in 2011; in 2015, Macao
completed the Maca Dashuitang Water Plant Project, increasing Macao's daily
water supply capacity from 330 thousand rato 390 thousand n#; in 2016, Macao
began the construction of the fourth Zhuhato-Macao Raw Water Pipeline to
increase water supply system efficiency; i2018 Macao began the construction of
ColoaneShek Pai Wan Water Purification Plant to develop reclaimed water and
make it the second water source of Macao.

3.4.2 Land Ecosystem

In 2001 the Macao SAR built the first ecological reserve on the wetland in tivest
of the Cotai Reclamation Zone, with a total area of about 55 ha, protecting over 100
species of plant and animal. Moreover, Macao strictly restricts tree cutting.

3.4.3 Sealevel and Coastal Zone

Macao government has taken various measures to reduce the damage caused by
flooding due to storm surges and astronomical tides to economic development and
urban operation. Specifically, in 2018 the floogproof standard for electric power
facilities in buildings is about to be completed, which specifies that newly built
electric power facilities such as transformer rooms, line distribution boxes and
ammeters should be installed above the "flooghroof elevation”; in 2017 Macao
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studied the building of a tide gite on the Wan Chai Waterway to reduce flooding in
low-lying areas caused by storm surges and astronomical tides; in 2018 Macao
optimized the storm surge warning system and improved the prevention and
coping capacity of governmental departments and citizenn Moreover, Macao has
conducted periodical monitoring and protection of mangrove forest, and has
collected the fruits and plumular axis of mangrove plants native to Macao by
phases so as to transplant them to appropriate places at appropriate time to
ensure diversity of species of the mud flat ecosystem.

3.5 AdaptationMeasures to beAdopted in Future

Macao needs to expand and strengthen continuous monitoring and data collection
work relating to climate change so as to establish a complete database t@ypide
sufficient, credible data sources for preparation of relevant reports, research
programs and policies in future. In the meantime, with respect to the vulnerable
areas, Macao should put forward scientific climate change adaptation strategies,
and assess them periodically and make proper adjustment and improvement.
Macao should also strengthen existing natural disaster warning and emergency
response mechanisms to cope with possible aggravated extreme and severe
weather events caused by climate changehartage of water resources and other
issues; include climate change impact and adaptation measures in economic and
social development plans and improve the city's overall capacity to address
climate change.

Chapter 4  Policies and Actions for Climate Chga Mitigation

Macao has always attached great importance to climate change mitigation, and
has been dedicated to building a lowcarbon economy and society by taking
policies and measures on energy mix optimization, energy conservation, energy
efficiency improvement, as well as urban landscaping and preference to public
transport.

4.1  Policies and Targets for GHG Emission Control

)T ¢mpmh ET EOO AAI ET EOOOAOEOA OADPI-O0N
AAOATT - AAAT R AOAAOET Qo «pshikAifs subtdindofel C
development, to actively support and cooperate with national policies and actions

in addressing climate change, to develop lowarbon products and technologies,
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to promote the development of green and lowcarbon industries, and b accelerate

transition toward a low-emission and lowconsumption economic development

model. Macao preparedviacao FiveYear Development Plan (2018020) in 2016,

making it clear to actively support national green development strategy and

vigorously promote a civilized and healthy mode of life that pursues green, low

AAOATT AT A AT EOOETT OAAOAQOEI T8 -AAAT B8O OAC
reduce GHG emissions per unit of GDP by 4846% relative to 2005 level by 2020.

For the purpose of systematic prote®@E T 1 I £ -AAAT 80O Al GEOT
Environmental Protection Plan of Macao (2012020) was formulated in 2010.

7EQOE OOOOOAET AAI -BarbdnAdédibpiménd, Publi® partidiphtion
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implemented in three stages, that is neaterm (2010-2012), medium-term (2013-

2015) and longterm (2016-2020), is aimed to improve the living environment

and protect the health of the people. To supervise the implementation of the plan,

Macao issued tle Near-Term Implementation and Effect Assessment of the
Environmental Protection Plan of Macao (20i2020) and the MediumTerm

Implementation and Effect Assessment of th&nvironmental Protection Plan of

Macao (201062020) in 2014 and 2016 respectively, assssed the neaterm effect

and the mediumterm effect of the plan, and reviewed the fulfillment of the

ecological targets in the plan and the action plans.

4.2  Mitigation Actions

4.2.1  EnergylIndustry

Gradually increase the share of natural gas power g eneration. With the socio-
economic development and the increase in electricity demands, Macao purchased
more and more electricity from the Mainland China. In addition, to reduce
electricity -related emissions, Macao introduced much natural gas to replacedwy
oil and formally realized power generation with natural gas in 2008. According to
the Statistics of Electricity and Natural Gas in the 4th Quarter of 2Q1the
proportion of the electricity generated with natural gas increased from 30.9% in
2008 to 529% in 2017, which led to a significant reduction of power generation
related GHG emissions; Macao would further increase the proportion of the power
generation with natural gas to mitigate climate change. Besides, the government
launched the project for the construction of public natural gas pipe networks in
2012, and gradually supplied natural gas to residents to improve its energy
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consumption structure. In 2013, the Coloane gas pressure reduction station was
formally started to operate and supply gas tohte public housing on Coloane and
the new campus of the University of Macao on Henggin Island. Now the
construction of urban natural gas pipe network is underway. By 2017, 96% of the
main pipeline network in Cotai Island has been constructed, which laid as
foundation for providing diversified clean energy.

Promote renewable energy including photovoltaic power generation. Macao
has been promoting the application of renewable energy. To make effective
utilization of household refuse for power generation, Ma&o built the old plant and
the new plant for the waste incineration center in 1992 and 2008 respectively. Its
power generation system, besides meeting its own need, can deliver 21.7 MWh
electricity to the public grid. In 2010, theGuide for the Applicatiorof Solar Water
Heating in Macaowas formulated to promote the application of this technology.
The Office for the Development of the Energy Sector carried out test programs of
solar water heating system and PV system in many public departments and the
residential houses to make clear the feasibility of its application. WitRegulations
on Solar Photovoltaic Grid Connection Safety and Installatemming into effect in
January 2015, Macao has not only provided the industry with the technical
specifications,but also developed a feedn-tariff system to encourage investors to
install a photovoltaic system. Further, the Office for the Development of the Energy
Sector and Institute for Tourism Studies developed the residual heat recovery
technology for central ar conditioning systems.

4.2.2  Transport

)y I D1 AT AT O O00AI EA 416 2010 BMac@a® protnddateddted U 6 8
General Policy Framework forTransit and Land Transportation in Macao (2010
2020), formulated transportation policies that give priority to public
transportation, optimized the road network, improved the public transportation
system, established a rail transit based public transportation network, improved
the energy efficiency of puble transportation and the construction of its
transportation network in light of the development of the New Urban Zone, thus
to exercise reasonable control of the growth and use of vehicles, and reduce the
energy consumption and exhaust pollution from conggtion. In 2017, the 9.3
kilometers overpass and the 11 stations for the Light Rapid Transit Taipa line were
connected, train system equipment was being installed, and the line was expected

to put into operation in 2019; its oneway peak transportation capaity per hour
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would be 7,800 persontimes in the beginning, and would gradually increase to
14,100 persontimes by 2020.

Promote the use of environmentally friendly and energy conservation
vehicles. In 2016, Macao formulated theShort-Term, MediumaTerm andLong-Term
Plans for the Introduction and Promotion of Edériendly Vehicles in Macad he first
batch of natural gas buses was put into operation from 2013, and a total of 69
natural gas buses were operating in 2017. By 2016, Macao had introduced 465
environment-friendly buses accumulatively that meet Euro IV or V standards, 50%
more than 2015. Meanwhile, charging and parking spaces were set up in public
parking lots, and the scope of the ecriendly vehicles entitled to tax preference
was revised in 2015 In order to eliminate heavypolluting vehicles, the
government formulated the Finance Plan in 2017 to Eliminate Larg€apacity and
SmallCapacity TweStroke Motorcyclesand successfully eliminated over 5,000 of
such motorcycles. To control vehicle exhai emissions in a more efficient manner,
from 2017, Macao started to implement the administrative regulations, including
the Standard on Unleaded Gasoline and Light Diesel for VehieledEmission Limits
and Measurement Methods of the Pollutants in thehBust Emissions of Vehicles in
Use and shortened the compulsory vehicle inspection interval.

OAOOEAEDPAOA ET O! EOPT OO0 #A@A%0l4, MaBaAOAAEOAOD
International Airport became accredited at the 'Reduction’ level of Airport Carbon

Accreditation, a program launched by Airports Council International, and

continued to implemented various measures from 2015 to 2017, including gradual

replacing of the lighting system with energy saving lights, replacing of vehicles in

the airport convoy with environmentally-friendly ones, adjusting of air

conditioner temperature and lighting time according to the schedule. With these

measures implemented, the airport has reached and even exceeded its intended

target, namely reducing the carbon emissions from evgrflight by 20% by 2018

over that in 2012.

4.2.3  Energy Conservation and Efficiency Improvement

Energy conservation in public sectors and institutions.  In 2007, Macao piloted
the energy management plan, established energy databases and set energy
consenation targets; in 2011, it officially started the implementation of the energy
management mechanism, formulated department energy conservation plans,
supervised and managed the use of energy to improve the energy benefit of the
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public sector, with more than 50 departments or institutions participating in the
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5%. In 2015, it implemented a plan on energy efficiency assessment for public
sectors and institutions in 2015, developed arenergy consumption capping
standard appropriate to Macao based on sectoral per capita electricity
consumption, so as to continuously improve and optimize energy management.

Energy conservation in public outdoor lighting systems.  In 2008, the Guide to

the Design of Public Outdoor Lighting in Macasas formulated to promote the
application of LED lamps. LED street lamps were applied in Seac Pai Van and Zona
Nova de Aterros do Porto Exterior respectively in 2013 and 2016, and more than
1,600 LED street lampsvere installed in various regions in 2016 and 2017. Macao
Port Management District for the artificial island of the Hong Konghuhai-Macao
Bridge and the New Urban Zone would also use LED street lamps; the LED Lamp
Replacement Plan was being implemented teplace about 14,000 highpressure
sodium vapor street lamps with LED lamps.

424 Hotels and Tourism

Promoting emission reduction in the hospitality industry. Since 2007, Macao
EAO EAT A OEA O' OAAT (1 O0A1T 1 xAOA6 AOAOU
industries in an environmentally-friendly, low-carbon and clean mode. Since the
establishment of the award plan, the review standards were being optimized and
perfected, with an increasing number of hotels participated in the plan; Since the
establishment of the award plan, the review standards were being optimized and
perfected, with an increasing number of hotels participated in the plan; up to 2018,
the number of environmentally friendly hotels increased from 8 in the first session
to 51, and over 27,00 rooms were covered by the plan. It successfully encouraged
hotels to install energysaving LED lamps, optimize ventilation and air
conditioning systems, and reduce vehicle emissions, thereby producing marked
effects in waste reduction and energy conseation. Besides, Macao planned to
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participation in energy conservation and emission reduction.
4.2.5 Urban Greening

Increase green coverage. Macao continued planting new trees, activelyncreased
green coverage, and planted trees in parks, rest areas and pavements each year;
from 2015 to 2017, along the coastal rest area of Taipa, more than 10 thousand
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mangrove saplings were planted, the forests on Coloane was transformed, and

over 400000AA 0 xAOA bl AT OAA8 - AAAT 1T OCAT EUAA OE
and various forms of greening publicity campaigns every year to encourage all

citizens to contribute to the greening of Macao; among other things, during the

AT 1T OAT O0AGHAKRETAG AET4 OARAAT ' OAAT 7AAEo6h 1 OA
planted.

Greening more spaces. To reach the green city targets and green more spaces,

Macao widened the scope of greening to cover public garbage chambers, piers of
overpasses, the roofs and facades ofastds since 2011; between 2015 and 2017,

pergolas were set up for plazas and streets, road slopes and medians were greened,

and overhead green corridors were planned so as to better green roads, roofs and

other places for more green spaces in Macao.

Chapter5  Other Relevant Information

Macao has initiated a series of activities to enhance climate system observations
and relevant research, to conduct a series of activities concerning education,
outreach and training on climate change, encouragement of publparticipation,
and raising awareness of climate change.

L8P #EEI A6O #1 EI AOA 3UOOAI [/ AOAOO,
Despite its small size, Macao has a rather dense atmospheric and ocean
observation network, including 14 automatic weather stations, 1 climate

observation station, 1 atmospheric radiation monitoring station, 6 air quality

monitoring stations, 2 tide monitoring stations and 1 sea wave monitoring station.

Also, to address seawater encrodenent caused by storm tide and astronomical

tide, Macao has built 17 automatic water level monitoring stations to monitor
coastal water level changes and submerge situation in Macao.

5.2  Climate Change Research

>
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detailed records. By compiling these data, the Macao Meteorological and
Geophysical Bureau has created a 16gear data set (19012000) and provided a

solid foundation for climate change and related research and receivedgh-level

research results. Besides continuing to strengthen routine monitoring, analysis

and researches on meteorological condition and sea level, Macao also stepped up
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ecological monitoring in areas that have relatively fewer data and smaller
monitoring windows, and implemented monitoring of migratory birds and in
depth basement investigations of various plants.

Macao studied and compiled relevant action plans for addressing climate

change. To this end, multiple fundamental and special researches are nesdl to

support policy making. Major researches include: to organize meteorological

materials accumulated since 1901; to introduce multiple global climate change

models, and assess climate change impacts on Macao with downscaling analysis,

particularly its i mpacts on water resource; to study climate change impacts on

extreme weather events including typhoon and strong rainfall, assess risks of
AEOAOOOI 60 xAAOEAOh DPAOOGEAOI Aol U OEA bl OOE/
economy by storm tide accompanyingyphoons.

5.3 Education, Outreach and Public Awareness

Macao SAR attached great importance to the outreach and education on climate

change to raise the public awareness in this regard and advocated to jointly protect

global climate environment. Since 208, the Macao government held the Macao
International Environmental Cooperation Forum and Exhibition (MIECF) annually,

which received welcome and recognition by all. During outreach and education

activities on climate change, priorities were given to fosténg correct concepts

and behaviors among primary school students. In formal education area, Macao

Cl OGAOT T AT O ET AT OPT OAOAA OET T xET ¢ OEA 1T AOO«
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and made it a legislative requirement in 2014 and 2015 that schools should set up
relevant subjects in every education stage, regulated and led schools to include
environmental protection contents in such subjects, which enabled students to
gradually understand the contents and influences of environmental education
since their childhood.

Relevant departments and groups in Macao have promoted energy efficiency and
emission reduction through TV, the Internet, newspaper and multiple other media.
Besides these effds, they have also been following and reporting on international
negotiations related to the Paris Agreement, aiming to raise the public awareness
on climate change. A wide range of outreach materials on climate change have also
been prepared and publishegde.g, AO6 O #AOA AAIT 60O #1 Ei AOA #E/
Me for Emission Reduction and Energy Conservatibogether We Tackle Climate
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Change Newsletter on Energy Conservation Campasiong other brochures. A
cartoon entitled Carbon Family has also been goublished in Hong Kong and
Macao.

The Macao government has also advocated for and promoted highofile public

outreach and education activities. It has actively supported a series of activities,

e.g. Earth Day, World Environment Day, World Car Free Day, \doKeteorological

$ AUh %AOOE (1 O00h -AAAT %l AOCU #1711 OAOOAOQET 1
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Businesses Companionship. Also, the Carnival for Application of tgoto Protocol

to Macao in 2007, Essay Contest on Climate Change in 2008, Photography Contest

OEAT AA 11 O/ 00 #1EIi AOGA6 ET ¢mmwh AT A - AAA
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2016 all delivered climate changerelated information to the public from various

angles.

Besides what mentioned, Macao government idso committed to deliver water
conservation messages to the public. To raise water conservation awareness
AiTT¢c OOOAAT OOh OAlI AGAT O AAPAOOI AT 060
| OOOAAAE 00T COAI 68 )1 OEA&R013 Wahkelr ReRdurdds E
Condition Report and 20142016 Macao Water Resources and Water Supply, and
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publications such as Introducing Water Conservation Apparatus and Water
Efficiency Label, which delivered more information on water resources and water

conservation to the public. Ativities such as Hotel Water Conservation Program

and Business Tower Water Conservation Program were also rolled out among
hotels and businesses in an effort to strengthen public awareness on water
resources shortage issue.

5.4  Technology and Capaciuilding Needs

Macao highly values the technologies and capacity building in regard of climate
AEAT CA8 ) O & 01 AARA OEA O%l OEOIT1 AT OA1T 0071 O/
to support the medium and smaklsized businesses, social communities and other
organizations and institutions to boost up their participation in environmental
protection and energy conservation, broaden the space for development of
environmental protection and energy conservation industries, and facilitate the
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diversified development in these industries. In the meantime, all departments
have made necessary finance arrangement in their respective budgets to conduct
researches and implement climate changeelated activities. Despite all the
policies and actions taken in addressing climate @mge by the Macao, insufficient
technological capacity has been holding back the progresses in many sectors.

For climate change mitigation, Macao has been actively enhancing energy
efficiency and utilization of renewable energies, therefore main technologs in
demand include: highly efficient lighting system, building energy conservation
technologies, highly efficient solar power utilization technologies, and waste
recycling and reuse technologies, etc.

For climate change adaptation, Macao is in urgent demands to strengthen
prevention and protection along coastal areas, therefore main technologies
needed include: technologies for utilizing reclaimed water, technologies for
forecasting and assessing sea \el rise, highly efficient flood prevention
technologies, ecosystem restoration and reconstruction technologies, as well as
methods and measures in assessing disastrous climate caused by climate change, etc.

For capacity building, it needs to establish aonlinear dynamic model of coupling

O %1 AEzehomyEnvironment-0 1 DO1 AOET 16 &A1 O AOOAOOET ¢ AO(
in Macao; enhance the executive capabilities of governmental institutions to push

forward education and outreach on climate change, so as to raighe public

awareness in this regard and to accelerate the construction of a legarbon social

economy.

)0 EO -AAAT 80 EIPA O AT CACA ET AOi AA Al
development and build up capacities and contribute to jointly addressing clima
change.

275



