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Agriculture, forestry and other land use
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Administration of Land Affairs, Geodesy and Cartography
Business as usual

Below-ground carbon and expansion factor
Below-ground biomass

Biochemical oxygen demand
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Climate and Clean Air Coalition

Climate Change International Cooperation Department
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CHAPTER 1: INTRODUCTION

1.1 Background information on greenhouse gas inventories

Mongolia has signed the United Nations Framework Convention on Climate Change (UNFCCC) on
12" June of 1992 and ratified on 30™ September of 1993. With respect to the Kyoto Protocol (KP) of
the UNFCCC Mongolia has ratified on 15" December of 1999. Mongolia is a developing country and
as a non-Annex | Party not obligated to reduce its GHG emissions under regulations of KP, but
under the Paris Agreement (PA) Mongolia has set its targets to reduce GHG emissions compared to
business as usual (BAU) scenario until 2030.

Mongolia’s National Inventory Report (NIR) has been prepared as part of its initial Biennial Update
Report (iBUR). The NIR contains updated accounts of net greenhouse gas (GHG) emissions
estimate for the period 1990-2014.

The GHG inventory for the NIR has been compiled using the 2006 IPCC Guidelines for National
Greenhouse Gas inventories (IPCC 2006). But the NIR has been prepared according to the
UNFCCC guidelines for the preparation of biennial update reporting for Parties not included in
Annex | to the Convention (decision 2/CP.17, paragraph 40 and annex lll of decision 2/CP.17).

Mongolia has done its GHG inventories four times, namely the first one in 1996 for the base year
1990 under the U.S. Country Studies Program (USCSP)". This inventory was updated within the
Asia Least-Cost Greenhouse Gas Abatement Strategy (ALGAS?, a regional project implemented by
the Asian Development Bank (ADB)). As part of enabling activities of preparation of the Mongolia’s
initial National Communication (GEF/UNEP), the GHG inventories were updated to 1998 for the
third time. In accordance with the preparation of Second National Communication (SNC) in 2010,
the national GHG inventories have been compiled for the period 1990-2006. Generally the Tier 1
method of the Revised 1996 IPCC Guidelines for National GHG Inventories (revised IPCC 1996)
was used and for all sectors except some subcategories of energy and agriculture (enteric
fermentation). The country specific emission factors (EFs) were used for coal and livestock.

In scope of the preparation of initial BUR (iBUR) and Third National Communication (TNC), the
national GHG inventories have been compiled using the IPCC 2006 and its Tier 1 and Tier 2
methods (country specific EFs for coal types). Although non-Annex | Parties are not obligated to use
IPCC 2006, Mongolia decided to change the GHG inventories estimation method to the IPCC 2006.

Previous GHG inventory results have been reported as part of the National Communications (NCs).
For the BUR Mongolia has prepared the NIR to present GHG inventory results. The preparation of
NIR is not only meant to serve the purpose of meeting international report obligations, but it
provides the basis for setting up national emissions reduction targets and MRV system for tracking
them in national development policies, sustainable institutional arrangement, GHG inventory system
and capacity building.

! The aim of the USCSP (no longer in existence) was to assist developing countries and countries with economies in transitionin meeting
their obligations under the UNFCCC.

(http://unfcce int/files/adaptation/methodologies_for/vulnerability_and_adaptation/application/pdf/us_country_studies_program__uscsp_.p
df)

2 The aim of the ALGAS (executed by the ADB, 1995-1998) was to develop national, regional capacities for the preparation of GHG
inventories, help to identify GHG abatement options, and prepare a portfolio of abatement projects for each country.

(https:/immwv.adb .org/publications/series/asia-least-cost-greenhouse-gas-abatement-strategy-algas)
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GREENHOUSE GASES COVERED

The inventory covers sources of GHG emissions which results from anthropogenic activities for
direct GHGs, including carbon dioxide (CO,), methane (CH,), nitrous oxide (N,O), indirect GHGs
such as nitrogen oxides (NO,), carbon monoxide (CO), and Hydrofluorocarbons (HFCs) and their
removals by sinks. Net emissions have been presented in carbon dioxide equivalents (CO.,e) using
the 100-year global warming potentials (GWPs)® from the 1995 IPCC Second Assessment Report
(SAR).

SECTORS COVERED

The GHG inventory has been conducted for key economic sectors that support Mongolia’s
economic development. The emissions/removals have been estimated from four sectors which
defined by the IPCC 2006. The sectors are: (1) Energy, (2) Industrial processes and product use, (3)
Agriculture, Forestry and Other Land Use (AFOLU) and (4) Waste.

1.2 General description of the institutional arrangement for GHG inventory preparation

1.2.1 Overview of institutional arrangement for compiling GHG inventory

The Article 24 of the Law on Air (1995; 2012) states that “the designated government authority shall
estimate the emissions and removals of GHGs of Mongolia following the methodologies approved
by the Conference of Parties (COP) to the UNFCCC”.

The Ministry of Environment and Tourism (MET) of Mongolia is the key ministry to develop, update
and implement climate related policies. Thus, the MET and its Climate Change and International
Cooperation Department (CCICD) are the national entities with overall responsibility for organizing
and coordinating the compilation of National Communications, Biennial updated reports, GHG
inventory and submitting them to the UNFCCC Secretariat through the National focal point for the
UNFCCC.

In order to facilitate smooth implementation of commitments under UNFCCC, the MET established
climate change project implementing unit (CCPIU) at the Environment and Climate Fund (ECF)
under the ministry. The CCPIU is also supervised by National focal point for the UNFCCC.

The inventory team of CCPIU, which consists of three sectorial experts, with the cooperation of
relevant ministries, agencies and organizations, prepares national GHG inventory and compiles
supplementary information.

Figure 1-1 shows the overall institutional arrangement for Mongolia’s inventory preparation. More
detailed information on the role and responsibility of relevant ministries, agencies and organizations
in the inventory preparation process is described in the Table 1-1.

3 The source of GWPs usedis the IPCC Second Assessment Report (SAR). The GWPs of direct GHGs are: 1=CO,, 21=CH,, 310=N-0,
HFC-134a=1300, HFC-152a=140, HFC-143a=3800. GWPs for indirect GHGs are not available. However they were reported but are not
included in the inventory total.
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[ UNFCCC Secretariat ]

//— ____________________________________ .\\\ ﬂelevant Ministries/Agencies\
[ National Focal Point for UNFCCC ] N <Main data providers>

~,

National Statistics Office

Ministry of Environment and Tourism (MET)
Climate Change and International Cooperation
Department

[
[ Ministry of Energy

Ministry of Construction and
Urban Development

<National Entity for GHG Inventory Preparation>

{

Environment and Climate Fund (ECF)
Climate Change Project Implementing Unit
(CcPiv)

[ Ministry of Food, Agriculture and
Light Industry

Ministry of Mining and Heavy
L Industry

Ministry of Road and Transport

L Development )
\[ Municipality of Ulaanbaatar city ]/

—

————— e ——————

=

<Organization for actual work of GHG Inventory>

———— e e o e

[ External consultants ] —)[ Relevant Organizations ]

<Review of GHG Inventory>

Figure 1-1: Institutional arrangement for the GHG inventory compilation of Mongolia

1.2.2 Overview of inventory preparation and management

Currently the preparation of national GHG inventory is centralized and is being compiled at CCPIU
of ECF under the ministry. The main source of activity data is the National statistics office (NSO) of
Mongolia and relevant institutions shown above in figurel-1. Additional statistics from international
sources were used such as International Energy Agency (IEA), Food and Agriculture Organization
(FAO) and World Bank (WB). Some assumptions were made for unavailable activity data in order to
complete the time series.

Table 1-1 provides more detailed information about the current preparation process of national GHG
inventory. The GHG inventory team consists of three specialists of CCPIU, of each responsible for
energy and IPPU, AFOLU, and waste sectors.

Table 1-1: Activities and responsibilities of each entity involved in the preparation process

Phase Activities Responsible Description
entities
Review of previous GHG - Reviews previous inventory againstrecommendations
. h CCPIU .
inventories provided by external consultants
- Updates the activity and input data taking into
consideration data gaps and areas needed
CCPIU improvementidentified in previous GHG inventories
Gather activity data, & - Identify the major sectors and institutions holding data
emission factors and and information required for GHG inventory
> Relevant . ; o ”
coefficients Py - Discuss, agree and sign MOU with line entities for the
Measurement entities s )
. data requestfrom relevantministries, agencies and
& Reporting o
organizations
- Collecting information required for GHG inventory
Prepare initial estimates - Conductsectorial and national GHG estimation
andpdraft report CCPIU - Prepare draft of the National Inventory Report (NIR)
P and estimation tables (CRF)
. CCPIU - Organise review and validation workshops with
Expert and interagency sl ; S
reVIeW & relevant ministries, agencies and organizations
Relevant - Confirm data provided for the preparation ofthe
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entities inventory
ganéemsen;?;'&ngoJigD;]%e CCPIU - Implements IPCC GHG inventory guidance
CCPIU and e )
Verification Internal (QC)/External external - Verlflcatlpn of the d_rafts of sectorial NIR and CRF
Review (QA) - Preparation of the final draft of the NIR and CRF
consultants
Approval MET - Approval of the national GHG inventory
roval & MET and NFP -
é%‘ljiberation Submission for the - ?gsrrgtla'lsﬁ;c:n of NCs/BURs and NIR to UNFCCC
UNFCCC
- Archiving of the relevant data and documentations
Publication Archiving and publication CCPIU - Publishing and distributing the national GHG inventory

to the public

1.3 Brief general description of methodologies and data sources

Emissions of GHGs from various source and sink categories have been estimated using
methodologies that are consistent with the IPCC 2006 even though non-Annex | Parties are not
obliged to do so. The reason of using the IPCC 2006 is that the guidelines include updated methods
and improved default values.

GHG emissions estimates have been made in accordance with the IPCC 2006 methods. In general
Tier 1 IPCC method was applied. However there were selected categories such as fuel combustion,
fugitive emissions from solid fuels, LULUCF for which Tier 2 method was used.

1.3.1 Methods of estimation

The methodology for Mongolia’'s GHG inventory has seen some improvements towards a
combination of Tier 1 and Tier 2 estimation methods that a shift from the revised IPCC 1996 to the
IPCC 2006 and uncertainty assessment. An overview of the methods and EFs applied for the
calculations of the emissions is presented in Table 1-2.

Table 1-2: Applied methods and EFs in GHG inventory

. . CO2 CHy N20 HFCs
Source and Sink Categories Method EF | Method EF | Method EF | Method EF

: Energy T1, T2 D,CS T1 D T1 D -
1A Fuel Combustion T1,T2 D, CS T1 D T1 D -
1.A1 Energy Industries T1,T2 D, CS T1 D T1 D -
1.A2 Manufacturing Industries and Construction T1,T72 D,CS T1 D T1 D -
1.A3 Transport T1 D T1 D T1 D -
1.A4  Other Sectors T1 D T1 D T1 D -
1.A5 Non-Specified T1 D T1 D T1 D -
1B Fugitive emissions - - T1 D - - -
1B.1 Solid Fuels - - T1, T2 D, CS - -
1.B.2  Oil and Natural Gas - - T1 D - -
1.B.3  Other emissionsfrom EnergyProduction NO NO NO NO NO NO -
2. Industrial Processes and ProductUse T1 D - -
2.A Mineral Industry T1 D - - -
2B Chemical Industry NO NO NO NO NO NO -
2C Metal Industry T1 D| NO NO NO NO -
2.C.1 Iron and Steel Production T1 D - -
2D Non-EnergyProducts from Fuels and n i i

Solvents
2.E Electronic Industry NO NO NO NO NO NO -
2.F Product Uses as Substitutes for Ozone
: - - - T1 D
Depleting Substances

2.G Other Product Manufacture and Use NO NO NO NO NO NO -
2.H Other NO NO NO NO NO NO -
3. Agriculture - - T1 D - - -
3.A Livestock - - T1 D - -
3.A1 Enteric Fermentation - - T1 D - -
3.A2 Manure Management - - T1 D - -
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3.B Land T1 D - - -
3.B.1 Forestland T, T2 D, CS - - - - -
3.B.2  Cropland NE NE NE NE NE NE -
3.B.3 Grassland NE NE NE NE NE NE -
3.B4 Wetlands NE NE NE NE NE NE -
3.B5 Settlements NE NE NE NE NE NE -
3.B.6 Other land NE NE NE NE NE NE -
3.C Aggregate sources and non-COzemissions ) ) n D )
sources onland
3.D.1 Harvested Wood Products T1 D - - - - -
4. Waste - - T1 D | NO NO -
4.A Solid Waste Disposal - - T1 D| NO NO -
4.B Biological Treatmentof Solid Wastes - -| NO NO NO NO -
4.C Incineration and Open Burning of Waste - - | NO NO NO NO -
4.D Wastewater Treatmentand Discharge - - T1 D T1 D -
4.E Other - - | NO NO NO NO -

Key: EF=emission factor, CS=country specific, NE=not estimated, NO=not occurring, D=default IPCC methodology and
emission factor, T1, T2=levels of tiers

1.3.2 Data sources

Mongolia’s GHG inventory has been prepared using data from a combination of sources from
national and international institutions. The main source of activity data are official statistics of
Mongolia. According to recommendation of IPCC 2006 it's preferred to use data from national
statistics. In cases where the required data was not available, the data from international sources
suchas IEA, FAO, WB and certain assumptions were used.

MET signed the Memorandum of understanding (MOU) with NSO, Ministry of Energy (MOE),
Ministry of Construction and Urban Development (MCUD), Ministry of Food, Agriculture and Light
Industry (MOFALI), Ministry of Road and Transport Development (MRTD), Ministry of Mining and
Heavy Industry (MMHI) and Municipality of Ulaanbaatar City. The sectorial experts from CCPIU
collect data and prepare the estimates for the national GHG inventory. The data sources for each
sector are described in Table 1-3.

Table 1-3: List of important sources for GHG inventory preparation

Sectors [ Activity data sources
National statistics office (NSO)-statistical yearbook, www.1212.mn, International energy
agency (IEA) statistics, ministries: Ministryof road and transportdevelopment(MRTD),
1. Energy Ministry of mining and heawy industry (MMHI), Ministry of food, agriculture and lightindustry

(MOFALLI), institutions: Mongolian Civil Aviation Authority (MCAA), Ulaanbaatar railwayjoint
stock company

2. Industrial processes

NSO-statistical yearbook, www.1212.mn, MOFALI, MMHI
and product use EE—

3. Agriculture NSO-statistical yearbook, www.1212.mn, MOFALI — Statistical yearbook of agriculture
NSO-statistical yearbook, www.1212.mn, Administration ofland affairs, geodesyand
4 LULUCE cartography (ALAGAC), Reporton land, food and agriculture organization (FAO) —
' www.fao.org/faostat/en/, Forestresearch and developmentcenter (FRDC) — Mongolia
national forestinventory (NFI), www.forest-atlas.mn
5. \Waste NSO-statistical yearbook, www.1212.mn, World Bank, Ulaanbaatar city major’s office,

MOFALI, Ulaanbaatarwater supplyand sewerage authority

1.3.3 Global warming potentials (GWPs) used

As a non-Annex | Party Mongolia used the GWPs from the IPCC second assessment report (SAR)
100-year time horizon GWPs (see Table 1-4).

Table 1-4: 100-year time horizon GWPs

Gas | CO: equivalents (COze)

Direct gases Carbon dioxide (COy) 1
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Methane (CHa) 21
Nitrous oxide (N20) 310
HFC-23 (CHF3) 11,700
HFC-32 (CH2F2) 650
Fluorinated gases HFC-125 (CHF-CFs) 2,800
HFC-134a (CH2FCF3) 1,300
HFC-152a (CHsCHF,) 140
HFC-143a (CFsCHs) 3,800

1.4 Brief description of key categories

Key categories are the categories of emissions/removals, which have a significant influence on the
total inventory in terms of the absolute level of emissions (1990 or 2014), the trend of emissions
(change between 1990 and 2014). There are two alternative methods for identifying key categories
Tier 1 and Tier 2. In this report Tier 1 method has been used. The results are presented in Table 1-5
and 1-6. Those key categories have been chosen, whose cumulative contribution is less than 95%.
The identification includes all reported greenhouse gases CO,, CH,, N,O, HFCs and IPCC source
categories.

Table 1-5: Summary of key categories for the 2014 level assessment and trend assessment
for the period 1990-2014 (including LULUCF)

IPE Criteria for
Category IPCC Category Greenhouse gas identification
code
ENERGY
1A1 Energy Industries - Solid Fuels CO2 level, trend
1.A2 Manufacturing Industries and Construction - Solid Fuels CO2 level, trend
1.A2 Manufacturing Industries and Construction - Liquid Fuels CO2 level, trend
1.A3.b Road Transportation CO2 level, trend
1.A4 Other Sectors - Solid Fuels CO2 level, trend
1.A5 Non-Specified - Solid Fuels CO2 level, trend
1B.2.a Oil CO2 level
AFOLU
3.A1 Enteric Fermentation CHa level, trend
3.B.la Forestland Remaining Forestland CO2 level, trend
3.C4 Direct N2O Emissions from managed soils N2O level, trend
3.C5 Indirect N2O Emissions from managed soils N20 level, trend
Table 1-6: Summary of key categories for the 2014 level assessment and trend assessment
for the period 1990-2014 (excluding LULUCF)
ENERGY
1.A1 Energy Industries - Solid Fuels CO2 level, trend
1A1 Energy Industries - Liquid Fuels CO2 level, trend
1.A2 Manufacturing Industries and Construction - Solid Fuels CO2 level, trend
1.A2 Manufacturing Industries and Construction - Liquid Fuels CO2 level, trend
1.A3.b Road Transportation CO2 level, trend
1.A3.c Railways CO2 trend
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1.A4 Other Sectors - Solid Fuels CO2 level, trend
1.A4 Other Sectors - Liquid Fuels CO2 trend
1.A4 Other Sectors - Liquid Fuels CHa trend
1.A5 Non-Specified - Solid Fuels CO2 level, trend
1B.1 Solid Fuels CHa level, trend
1.B2a  Oil CHa level, trend
INDUSTRIAL PROCESSES AND PRODUCT USE (IPPU)

2A1 Cementproduction CO2 trend
2.A2 Lime production CO2 trend
AGRICULTURE

3.A1 Enteric Fermentation CHgs level, trend
3.A2 Manure Management CHa trend
3C1 Emissions from biomass burning CHa trend
3C1 Emissions from biomass burning N20 trend
3.C4 Direct N2O Emissions from managed soils N2O level, trend
3.C5 Indirect N2O Emissions from managed soils N20 level, trend

According to the tables above, the most important key categories in energy sector are energy
industries, road transportation, railway, and forest land remaining forest land for CO,, in agriculture
sector the enteric fermentation for CH,, direct and indirect N,O emissions from managed soils for
N,O. Detailed reporting tables can be found in Annex II.

1.5 Information onthe QA/QC plan including verification

In accordance with IPCC 2006, volume 1, chapter 6 the quality control (QC) has been done within
the inventory team. In 2013 as part of efforts to comply with the quality objectives of IPCC 2006 for
inventory quality, transparency, and credibility, Mongolia has developed a quality assurance and
quality control plan (QA/QC plan) which designed to check, document and improve the quality of the
inventory over time.

QA/QC activities on the inventory are undertaken within the framework of this QA/QC plan. The
overall aim of QA/QC plan is to maintain and improve the quality in all stages of the inventory work.
The QA/QC procedures represent the main instrument for continuous improvement in subsequent
inventory cycles. The QA/QC plan guides the process of ensuring inventory quality by describing
data and methodology checks, developing processes governing peer review and public comments,
and developing guidance on conducting an analysis of the uncertainty surrounding the emission
estimates. The QA/QC procedures also include feedback loops and provide for corrective actions
that are designed to improve the inventory estimates over time.

Sector specific QA/QC plan is based on the general QA/QC rules and activities in specific
categories. The sector specific QC activities were performed during the GHG emissions calculation
(the GHG emissions calculation has been done by the 2006 IPCC Inventory Software) such as
checking several data sources and data inputs into the software, including the QC for the EFs and
other parameters as well.

The main source of activity data of GHG emissions estimation is the National statistics office of
Mongolia (NSO). Generally the NSO collects and consolidates data from organizations/institutions
and producers by questionnaires at national level. For the QC/QA, done cross checks of activity
data provided by NSO and institutions provide data to NSO. Special data sheets were prepared to
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collect data from relevant government and private organizations/institutions in order to compare and
ensure with data from NSO.

In some cases NSO data differ from the data directly provided by questioned
organizations/institutions. The IPCC 2006 recommends if there are available several sources of the
activity data, it’s a good practice to follow the data from national statistics. Thus NSO data was used
for the inventory. Focus group meetings were organized to be agreed on assumptions made for
calculations. Expert peer reviews are commissioned to provide in-depth analysis of CS EFs in
energy and waste sectors. Internal reviews of the NIR, GHG inventory, CRF tables are made prior
to approval.

1.6 General uncertainty evaluation

The uncertainty estimate of the 2014 inventory has been done according to the Tier 1 method
presented by the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC 2006). Tier
1 method combines the uncertainty in activity rates and EFs, for each source category and GHG,
and then aggregates these uncertainties for all source categories and GHGs to obtain the total
uncertainty for the inventory.

In many cases uncertainty values have been assigned based on default uncertainty estimates
according to IPCC guidelines or expert judgement, because there is a lack of the information. The
uncertainty analysis was done for the sectors: energy, IPPU, AFOLU and waste sectors. The base
year for assessment of uncertainty in trend is 1990 and the assessment has done until 2014. The
results of the uncertainty analysis for all sectors have been presented in Annex lIl.

1.7 General assessment of the completeness

1.7.1 Sectors (sources and sinks)

All sources/removals of direct and indirect GHGs associated with activities occurring in Mongolia
were covered in GHG inventory including following activities where there were data available and
emissions estimated.

Table 1-7: All sources/removals cowered in GHG inventory of Mongolia

Categories Gases
1. ENERGY CO,, CH4, NoO
1.A.la.i Electricity generation CO,, CH4, N,O
1.A.l.a.ii Combined heat and power generation (CHP) CO,, CH4, N,O
1.A.2 Manufacturing industries and construction CO,, CH4, N,O
1.A.3.a. International aviation (international bunkers)4 CO,, CH4, N,O
1.A.3.a.ii Domestic aviation CO,, CH4, N,O
1.A.3.b Road transportation CO,, CH4, N,O
1.A.3.c Railways CO,, CH4, N,O
1.A4da (Other sectors) Commercial/institutional CO,, CH4, N2O
1.A.4b Residential CO,, CH4, N,O
1.A4.c Agriculture/forestry/fishing/fish farms CO,, CH4, N2O
1.A5.a Non-specified (mobile) CO,, CHy4, N2O
1.B.1l.aii.l (Surface mining) Mining CHgy
1.B.1.a.i.2 Post-mining seam gas emissions CHg4
1.B.1.a.iii.2 (Oil) Production and upgrading COg, CH4
ilgcr)rzr;gtlon CO, from biomass combustion for energy production CO,

4 . . . .
Notincluded in national total, but reported as memo item.
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2. INDUSTRIAL PROCESSES AND PRODUCT USE (IPPU) CO,, HFCs
2.A.1 Cement production CO,
2.A.2 Lime production CO,
2.C.1 Iron and steel production CO,
2.D.1 Lubricant use CO,
HFC-32 (CHF3), HFC-125
. . . . T (CHF,CF3), HFC-134a
2.F.la Refrigeration and stationary air conditioning (CH,FCF,). HFC-143a
(CF3CHg)
2.F.1lb Mobile air conditioning HFC-134a (CH,FCF3)
2.F.2 Foam blowing agents HFC-152a (CH3;CHF,)
2.F.3 Fire protection HFC-125 (CHF,CF3)
2.F.4 Aerosols HFC-134a (CH,FCF3)
3 ,:A\(';:FSELLJJ)LTURE, FORESTRY, AND OTHER LAND USE CO,, CHa, N,O. NO,, CO
3.Al.aii (Enteric fermentation) Other cattle CHy
3.Alc Sheep CH,
3.A.1d Goats CH,
3.Ale Camels CH,
3.ALf Horses CH,
3.A.1.h Swine CH,4
3.A2.aii (Manure management) Other cattle CH,
3.A.2.c Sheep CH,4
3.A.2d Goats CH,
3.A.2.e Camels CH,4
3.A.2.f Horses CH,
3.A.2.h Swine CH,4
3.A2] Poultry CH,
3.B.1l.a (Land) Forest land remaining forest land CO,
3.C.l.a Biomass burning in forest lands CH4, N,O, NOy, CO
3.C4 Direct N,O emissions from managed soils N,O
3.C5 Indirect N,O emissions from managed soils N,O
3.D.1 Harvested wood products CO,
4, WASTE CH4, N,O
4.A Solid waste disposal CH,
4D.1 Domestic wastewater treatment and discharge CHg4, N2O
4.D.2 Industrial wastewater treatment and discharge CH,
1.7.2 Gases

Direct gases, namely CO,, CH,, N,O, HFCs and indirect gases (NO,, CO) have been covered under
this inventory. PFCs have not been considered in this inventory due to data unavailability.

1.7.3 Notation keys

NE (not estimated): The following categories have not been estimated due to activity data absence
and reported as NE:

1.B.1.b — Uncontrolled combustion and burning of coal dumps
2.D.2 — Paraffin wax use

2.D.3 — Solvent use

2.G.1.b — Use of electrical equipment

2.G.1.c — Disposal of electrical equipment

5 ) . .
Not included in national total.
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- 2.G.3 = N,O from product use

- 3.B.1.b - Land converted to forest land

- 3.B.2- Cropland

- 3.B.3- Grassland

- 3.B.4 - Wetlands

- 3.B.5 - Settlements

- 3.B.6 — Otherland

- 3.C.1.b - Biomass burning in croplands
- 3.C.1l.c — Biomass burning in grasslands

NO (not occurring): The highest number of source categories marked with NO is found in IPPU
sector, as most of these do not occur in the country.

1.8 Recalculations

As mentioned before the Mongolia used the methodologies consistent with the 2006 IPCC
Guidelines for National Greenhouse Gas Inventories (IPCC 2006) for this submission. Thus this is
new inventory with new methodology, updated activity data and EFs rather than recalculations.

CHAPTER 2: TRENDS IN GREENHOUSE GAS (GHG) EMISSIONS

2.1 Description and interpretation of emission trends for aggregated GHG emissions

The main sources of GHG emissions have been divided into the following sectors: Energy (CRF 1),
Industrial processes and Product Use (IPPU, CRF 2), Agriculture (CRF 3), Land use, Land use
change and Forestry (LULUCF, CRF 4) and Waste (CRF 5).

Total GHG emissions in Mongolia in 2014 were 34,482.73 Gg CO.e (excluding LULUCF). This
represents a 57.09% increase from the 1990 level of 21,950.73 Gg CO,e and 5.49% increase from
the 2013 level with 32,687.27 Gg CO,e. Net GHG emissions in 2014 were 10,030.80 Gg CO.e
(including LULUCF). This represented a 1,034.44% increase from the 1990 level of -1,073.46 Gg
CO,e and 23.23% increase from the 2013 level with 8,139.60 Gg CO,e (Figure 2-1 and Table 2-1).
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Figure 2-1: Mongolia’s total and net GHG emissions and removals, 1990-2014 (Gg CO.e)
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In general, emission and removal from each sector are increased in 2014 compared to the base
year and differences are shown in Table 2-1 by percentage and absolute values of each GHG
inventory sectors.

Table 2-1: Mongolia’s GHG emissions/removals by sectors in 1990 and 2014

Sector Emissions, (Gg CO2¢) Change from 1990 Change from 1990
1990 2014 (Gg COze) (%)
Energy 11,091.14 17,267.79 6,176.64 55.69
IPPU 218.66 328.06 109.39 50.03
Agriculture 10,585.30 16,726.98 6,141.68 58.02
Waste 55.62 159.91 104.29 187.49
Total (excluding LULUCF) 21,950.73 34,482.73 12,532.00 57.09
LULUCF -23,024.18 -24,451.93 -1,427.75 6.20
Net total (including LULUCF) -1,073.46 10,030.80 11,104.26 1,034.44

GHG emissions in 2014 from the energy sector were 17,267.79 Gg CO,e accounting for 50.08% of
total national emissions. The agriculture sector with 16,726.98 Gg CO,e accounts for 48.51% of the
national total. Emissions from IPPU and Waste sector contributed 328.1 Gg CO.e (0.95%) and
159.91 Gg CO.e (0.46%) respectively to the national total in 2014 (Figure 2-2).

M |PPU 328,1 Gg CO2e B Waste
(0,95 %) 159.91 Gg CO2e
(0,46 %)

LULUCF Energy Agriculture
-24,451.93 17,267.80 Gg CO,e || 16,726.98 Gg CO,e
Gg COse (50,08%) (48,51 %)

-30,000 -20,000 -10,000 0 10,000 20,000 30,000 40,000

GHG emissions and removals, Gg CO,e

Figure 2-2: The composition of Mongolian GHG emissions by sectors in 2014

Table 2-2 shows that average annual growth rates (AAGR) of every 5 years within inventory period
by sectors and by national totals. The average annual growth rates of Energy and IPPU sector were
decreasing 1990-1995 and 1996-2000 subsequently, and then growth rate increase gradually in
energy sector, while in IPPU sector its increased rapidly in 2001-2005.. The agriculture sector’s
growth rate mainly depends on livestock populations. Livestock population were dropped rapidly in
2000-2002 and 2009-2010 due to harsh winter. In the waste sector, GHG growth rate is increasing
from 1996 to 2014 gradually due to increase urban population. At the national level, the GHG
emissions annual growth was 2.17% per year from 1990 to 2014.
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Table 2-2: Average annual growth rates, %

Sector 1990-1995 | 1996-2000 2001-2005 | 2006-2010 | 2011-2014 1990-2014
Energy -3.71 -2.98 5.55 6.49 7.05 2.29
IPPU -15.2 -4.69 24.23 14.82 9.03 5.50
Agriculture 2.18 0.38 -2.81 251 12.01 2.47
Waste 0.05 3.49 478 5.38 10.27 4.57
Total (excluding LULUCF) -0.94 -1.21 0.77 4.39 9.26 2.17
LULUCF 0.29 153 0.38 -0.77 -0.22 0.26
Net total (including LULUCF) -74.99 1991 3.62 60.16 -98.83 -14.66

The aggregated GHG emissions and removals by sectors between 1990 and 2014 are shown in
Table 2-3 including national total emissions with and without LULUCF. The trends of emission and
removal from the sectors show different pattern along the time series and main factors affected to
trend fluctuation in each sector are written in the later part of this section.

Comparing to the 1990, emissions increase for the energy sector was 55.69%, for the IPPU sector
was 50.03%, for the agriculture sector was 58.02, for the waste sector was 187.49% and removal
for the LULUCF sector was 6.2% in 2014.

In 2014 the energy sector emission decreased by 2.78%, the IPPU sector emission increased by
37.72%, the agriculture sector emission increased by 15.05%, the waste sector emission increased
by 7.93% and the LULUCF sector emission decreased by -0.39% compared to 2013.

Table 2-3: The aggregated GHG emissions and removals by sectors, Gg CO,e

Year Energy IPPU Agriculture Waste LULUCF (incl 1|—_0L5aLIUCF) (excl TLOLtJeIl_IUCF)
1990 11,091.14 218.66 10,585.30 55.62 -23,024.18 -1,073.46 21,950.73
1991 12,879.99 144.23 10,407.34 56.18 -22,950.70 537.04 23,487.74
1992 11,225.37 107.57 10,348.57 54.96 -22,992.04 -1,255.57 21,736.47
1993 10,407.61 70.15 10,021.88 53.66 -23,099.45 -2,546.15 20,553.30
1994 9,093.72 83.71 10,807.34 54.00 -23,212.78 -3,174.01 20,038.77
1995 8,920.66 82.81 11,719.79 55.71 -23,364.15 -2,585.18 20,778.97
1996 7,290.90 82.26 12,067.63 56.56 -23,596.88 -4,099.54 19,497.35
1997 7,094.52 86.95 13,093.45 58.27 -23,762.22 -3,429.03 20,333.19
1998 7,204.28 84.09 13,423.70 58.58 -24,407.44 -3,636.79 20,770.65
1999 7,174.94 78.41 13,525.34 62.71 -25,328.82 -4,487.43 20,841.39
2000 7,528.89 63.95 11,790.52 66.04 -25,188.38 -5,738.98 19,449.40
2001 7,547.49 50.39 9,224.50 68.45 -25,828.96 -8,938.13 16,890.83
2002 8,068.76 92.03 8,485.01 74.16 -25,884.36 -9,164.41 16,719.95
2003 7,967.05 96.97 8,646.21 76.52 -25,547.44 -8,760.70 16,786.74
2004 8,125.47 83.47 9,265.37 79.03 -25,639.68 -8,086.33 17,553.35
2005 9,738.30 140.46 9,881.33 83.33 -25,658.09 -5,814.68 19,843.41
2006 11,503.25 139.99 11,133.62 87.74 -24,750.19 -1,885.59 22,864.60
2007 11,930.76 155.73 12,729.74 92.25 -24,757.59 150.90 24,908.49
2008 11,919.81 182.27 13,451.41 97.65 -24,716.09 935.05 25,651.14
2009 12,491.36 157.57 13,909.39 103.10 -24,950.95 1,710.48 26,661.42
2010 13,227.35 251.63 10,635.70 108.26 -24,670.87 -447.93 24,222.94
2011 14,823.77 256.05 11,723.02 122.14 -24,636.33 2,288.64 26,924.97
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2012 16,357.95 300.64 13,308.67 137.79
2013 17,762.11 238.21 14,538.79 148.17
2014 17,267.79 328.06 16,726.98 159.91

-24,377.05 5,728.00 30,105.05
-24,547.66 8,139.60 32,687.27
-24,451.93 10,030.80 34,482.73

Note: Totals of columns notconsistent due to rounding.

The energy and agriculture sectors are the major source for emissions for entire time series.
However, percentage to national total varied depending on economic and climatic factors such as
demand increase in energy sector and natural disaster occurrence in agriculture sector. Figure 2-3
shows that contribution of sectors to the Mongolia’s total emissions for the period 1990-2014.
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Figure 2-3: The contribution of sectors to Mongolia’s total emissions for the period 1990-2014

2.2 Description and interpretation of emission trends sectors/categories

2.2.1 Energy

The energy sector is the most significant source
of the GHG emissions with 50.08% share of the
national total emissions in 2014. The GHG
emissions fluctuate in the latest years mainly
due to economic trend, the energy supply
structure and climate conditions. Total
emissions in energy sector in 2014 increased by
55.69% compared to the base year 1990. A
large part of emissions in energy sector comes
from energy industries (electricity generation,
electricity and heat production in CHPs) source
category (54.87%). The emissions from energy
industries increased by 3.81% compared to
2013. One of the factors influencing the GHG
emissions from energy industries source
category is the increasing energy demand. To
reduce the GHG emissions from this source
category the energy efficiency of electricity and
heat production should be improved (see Figure
2-4).

GHG emissions, Gg COy. eq.

il .. e

Energy Industries  Manufacturing Transport Other Sectors Non-Specified
Industries and

Construction

Figure 2-4: Trends in energy sector by categories,
1990-2014
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2.2.2 Agriculture

In 2014, the agriculture sector accounted for
48.51% (16.726.97 Gg CO.e) of total national
direct GHG emissions (without LULUCF), being
the second major source of GHG emissions
after the energy sector in the country. Total
emissions in agriculture sector in 2014
increased by 58.02% compared to the base
year 1990; in particular, due to increasing the
number of domestic livestock which increased
25.8 million in 1990 to 51.9 million in 2014 (see
Figure 2-5). Emission reduction between 1999-
2002 and 2009-2010 caused by livestock loss
during the natural disaster.

2.2.3 Industrial Processes and Product Use (IPPU)

The Industrial Processes and Product Use
(IPPU) sector contributes 0.95% of the total
GHG emissions in 2014. The total GHG
emissions of IPPU sector in 2014 increased by
50.03% compared to the base year 1990. The
emission fluctuations in IPPU sectors are linked
with the economic situation of the country. The
GHG emissions increased in 2014 by 37.72%
compared to 2013. The main contributor to the
total emissions from IPPU sector is the mineral
industry (cement and lime production) and it
represents 68.86% of emissions. The cement
and lime are the important ingredients for the
building materials production. The building
material industry is growing in parallel with the
population and the economy (see Figure 2-6).

2.2.4 \Waste

The waste sector is the insignificant source of
the GHG emissions contributes only 0.46% to
national total. However, GHG emissions have
increased continuously year after year in
relation to the population growth especially in
urban areas. Total aggregated emissions from
the Waste sector have increased by 104.29 Gg
CO.e (187.49%) from the 1990 level of 55.62
Gg CO.e. The total CO, equivalent emissions
from waste sector in 2014 increased by 7.93%
compared to 2013 (Figure 2-7).

GHG emissions, Gg CO, eq

Livestock Aggregate sources and non-CO2 emissions
sources on land

Figure

2-5: Trends in agriculture sector by categories,

1990-2014
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Figure 2-6: Trends in IPPU sector by categories,

1990-2014
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Figure 2-7: Trends in waste sector by categories,

1990-2014
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2.2.5 Land use, land use change and forestry

LULUCF is a net sink in Mongolia accounted S
approximately 50% of net removal of the o+
country’s direct GHG emission. Total removals
were -24,451.93 GgCO,e in 2014 and -
23,024.18 GgCO.e in the base year. This
increase (6.2%) in 2014 is due to forest area
expansion in recent years. According to the
country’s land report forest area has increased
from 15,660.48 thousand ha in 1990 to 50000.~

HWP

:
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GHG emissions, Gg CO2. eq

-20000 -
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16,864.77 thousand ha in 2014. Availability of Figure 2-8: Trends in LULUCF sector by categories,
data for LULUCF inventory is still lacking. It 1990-2014

should be noted that only forest land remaining

forest land category is reported under Land

category for this submission (Figure 2-8).

2.3 Description and interpretation of emission trends by gases

The most important GHG in Mongolia is carbon dioxide (CO,) (without LULUCF) accounting 46.41%
of national total in 2014. The CO, emissions primarily result from fuel combustion activities.
Methane (CH,), which mainly arises from enteric fermentation of livestock and solid waste disposal,
contributes 32.89% to national total GHG emissions, and nitrous oxide (N,O) from agricultural soils
contributes 20.42% to national total, and HFCs from refrigeration, air conditioning, fire protection,
foam blowing equipment usage contribute the remaining 0.28% in 2014. The trend of CO,, CH, and
N,O emissions are presented in figure 2-9. More information about Table 2-4 can be find from
chapters 2.3.1-2.3.4.

The data on HFCs which are mostly emitted from the use of these gases in refrigeration and air
conditioning equipment were available from 2012. The consumption data of HFCs were taken from
the “Report for HFCs inventory and identification of opportunities for introduction of low-GWP
alternatives in Mongolia”. More details about HFCs can be found below in Chapter 3.2 Industrial
processes and product use.
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Figure 2-9: The trend of CO,, CH; and N,O emissions 1990-2014

Table 2-4: Mongolia’s total GHG emissions by gases in 1990 and 2014

Emissions, (Gg CO.e)

f Change from 1990 Change from 1990
Direct GHGs — — ((gg CO%) 9 (%)
CO2 10,927.61 16,004.13 5,076.51 46.46
CHa4 6,872.62 11,341.6 4,468.98 65.03
N20 4,150.49 7,040.58 2,890.09 69.63
HFCs NA 96.43 NA NA
Total 21,950.73 34,482.73 12,532.00 57.09

Note: Total emissions exclude net removals from the LULUCF sector. The per cent change for hydro fluorocarbons is not
applicable (NA) because the emissions estimation of hydrofluorocarbons was not conducted for 1990.
Source: GHG Inventory prepared by CCPIU under MET.

2.3.1 Carbon dioxide (CO,)

The CO, emissions from all sectors (excl. LULUCF) increased by 46.46% from 1990 to 2014. The
emissions from all (excl. LULUCF) increased from 10,927.61 in 1990 to 16,004.13 Gg CO.e in 2014
mainly due to higher emissions from energy sector.

The main source of CO, emissions in Mongolia is the fossil fuel combustion. Within the fuel
combustion category the energy industries is the most important sub-source with the growth of
81.92% from 5,178.13 Gg in 1990 to 9,420.14 Gg in 2014. The second contributor to CO, emissions
is the manufacturing industries and construction source category with the decline of 8.65% from
2,519.05 Gg in 1990 to 2,301.20 Gg in 2014.

2.3.2 Methane (CH,)

CH, emissions increased from 6,872.62 to 11,341.60 Gg CO,e with a growth of 65.03% from 1990
to 2014. The main sources of CH, emissions in Mongolia are the enteric fermentation in agriculture
sector, the fugitive emissions from coal mining and handling, and solid waste disposal on land
(landfills).
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2.3.3 Nitrous oxide (N,O)

N,O emissions increased from 4,150.49 to 7,040.58 Gg CO.e for the period 1990-2014, which is
69.63% increase over the years. The main sources are: direct N,O emissions from managed soils;
indirect N,O emissions from managed soils; energy industries; manufacturing industries and
construction; transport and residential sectors, and domestic wastewater treatment and discharge.

2.3.4 Hydrofluorocarbons (HFCs)

The activity data for the estimation of HFCs emissions were available only from 2012 to 2014.
Therefore the emissions have been estimated only for last few years. Since the HFCs emissions are
directly related to the consumption of applications which include fluorinated substitutes, the
emissions increasing with the growing consumption of applications. For the emissions estimation
from HFCs was used Tier 1 method of IPCC 2006 which is using the default emission factors. The
Tier 1 method then back-calculates the development of banks of a refrigerant from the current
reporting year to the year of its introduction. The year of introduction for HFC-134a (mobile air
conditioning) was 2007. Thus the emissions have been calculated for the period 2007-2014 and
increased remarkably for this period from 3.17 to 96.43Gg CO.,e due to growth of imported
refrigeration and air conditioning equipment.

2.4 Description and interpretation of emission trends for indirect GHGs

Emission estimates for NO, and CO are reported in the CRF as well. This chapter summarizes the
trends for these gases. The following table shows the indirect gas emissions from mainly the
AFOLU sector for the years 1990 and 2014.

Table 2-5: Mongolia’s total emissions by indirect gases for the years 1990 and 2014

Indirect GHG Emissions, (Gg COz¢) Change from 1990 Change from 1990
emissions 1990 2014 (Gg CO2e) (%)
NOx 1.78 0.04 -1.74 -97.75
CO 63.63 1.54 -62.9 -97.58

2.4.1 Nitrogen oxides (NO,)

The NO, emissions caused by biomass burning in forest land decreased from 1.78 to 0.04 Gg CO e,
during the period from 1990 to 2014. The level of NO, emissions of 2014 were -97.75% below the
level of 1990.

2.4.2 Carbon monoxide (CO)

The main source of CO emissions is burning of biomass in forest land. The CO emissions
decreased from 63.63 Gg in 1990 to 1.54 Gg in 2014 which are resulted from the biomass burning
in the forest land. In 2014 the CO emissions were -97.58% below the level of 1990.

CHAPTER 3: ENERGY

3.1 Overview of the sector

The energy sector of GHG inventory (GHGI) in Mongolia covers two main source categories,
namely fuel combustion (CRF 1.A) and fugitive emissions (CRF 1.B). Within the fuel combustion
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source category were estimated emissions from energy industries (electricity generation, combined
heat and power generation), manufacturing industries and construction (in aggregated manner),
transport (civil aviation, road transportation, railways), other sectors (commercial/institutional,
residential, agriculture/forestry), non-specified (stationary combustion) and fugitive emissions (coal
mining and handling, oil production).

This sector is the main contributor to overall GHG emissions (excluding LULUCF) with its share of
62.34% and 17,267.79 Gg of CO, equivalents (CO,e) in 2014. The Figure 3-1 below shows the
share of each sector in the total GHG emissions excluding LULUCF from the year 2014.

B Waste M| Energy Industries
0.60% 27.48%

B| Manufacturing
Industriesand
Construction
6.71%

H|Transport5.79%

Other Sectors
4.12%

Agriculture
48.44%

M| Non-Specified
2.62%

| Fugitive emissions

W IpPU fromfuels
0.95% 3.35%

Figure 3-1: The share of each sector in total GHG emissions of Mongolia (excl. LULUCF), 2014

Within the energy sector, energy industries contribute the most percentage to the GHG emissions
and next two contributors are manufacturing industries and construction, and transport sectors each
with 54.87%, 13.40%, and 11.57% (see Table 3-1). The share of energy industries is relatively
constant, e.g. from 46.97% in 1990 increased up to 68.09% in 2000 and slightly decreased to 54.87%
in 2014. The share of manufacturing industries and construction source category is decreased from
22.86% in 1990 to 7.59% in 2000 and gradually increased up to 13.40% in 2014. This change is
linked to the consequences of transition from the planned to the market economy in late 90s. In
addition to fuel combustion, also pollution from small sources of residential heating systems and
fugitive methane emissions from solid fuel transmission/transport/distribution contribute significantly
to total GHG emissions. The emissions from energy sector have been increased by 55.69% from
11,091.1 Gg CO,ein 1990 to 17,267.8 Gg CO,ein 2014.

Table 3-1: GHG emissions from energy sector by source categories, Gg CO,e

Categories Emissions | 1990 | 1995 [ 2000 | 2005 [ 2010 [ 2014
Energy Gg 5,209.46 5,374.38 5,126.45 6,201.15 7,110.12 9,474.70
Industries % 46.97 60.25 68.09 63.68 53.75 54.87
Manufacturing Gg 2,535.38 1,792.04 571.47 716.30 1,888.93 2,313.48
Industries and
Construction % 22.86 20.09 7.59 7.36 14.28 13.40
Transport Gg 1,439.66 771.75 935.12 1,108.73 1,400.58 1,997.25

% 12.98 8.65 12.42 11.38 10.59 11.57
PR Gg 1,164.36 468.85 646.36 1,221.03 1,690.48 1,422.37
% 10.50 5.25 8.58 12.54 12.78 8.24
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Non-specified Gg 611.38 42183 148.07 33348 456.93 90337

> % 5.51 4.73 1.97 3.42 3.45 5.23

FIEiTe Gg 130.91 91.80 101.42 157.60 680.31 1,156.62

emissions from

fuels (coal, oil) % 1.18 1.03 1.35 1.62 5.14 6.70

R Gg 11,091.14 8,920.66 7,528.89 973830 1322735  17,267.79
v % 100.00 100.00 100.00 100.00 100.00 100.00

* Other sectors include Commercial/lnstitutional, Residential and Agriculture/Forestry/Fishing source categories.

The inventory of emissions from fuel combustion includes direct GHG emissions such as CO,, CH,,
N,O and indirect such as NO,, CO, NMVOCs, and SO, emissions as well, while fugitive emissions
from coal and oil production are CO, and CHj.

The emissions from international bunkers (CO,, CH,, N,O, SO, and indirect gases) and CO,
emission from biomass combustion are included in memo items and not calculated into national
total. The following Figures 3-2 and 3-3 show the share of GHG emissions by source categories in
percentages and the trend of GHG emissions by categories in Gg of CO, equivalents (CO.e) within
the energy sector.

SECTOR 1: ENERGY — CATEGORIES, 2014 Gg COze
1.A1 EnergyIndustries 9,474.70
1.A2 Manufacturing Industries and Construction 2,313.48
1.A3 Transport 1,997.25
1.A4 Other Sectors 1,422.37
1.A5 Non-Specified 903.37
m1A1 m 1A m1A3 1.B Fugitive emissions from fuels 1,156.62
E1A4 H1A5 1B 1. ENERGY TOTAL 17,267.79

Figure 3-2: The share of aggregated GHG
emissions by categories within energy sector

in 2014
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Figure 3-3: Trend in aggregated emissions by source categories within energy sector
for the period 1990-2014 (in Gg CO.e)
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As in the Figure 3-3 shown, the share of energy industries (mostly electricity and heat production) in
total fuel combustion source category (CRF 1.A) is the most highest, namely 54.87%, within the
energy sector followed by manufacturing industries and construction with 13.40%, and other sectors
where included commercial/Institutional, residential, agriculture and forestry categories with 8.24%.
The residential category within the other sectors (CRF 1.A.4) has the highest share with 83.59%
and followed by agriculture/forestry 14.09% and commercial/institutional 2.32% categories in the
year of 2014. The road transportation represents 83.84% and it is the most important key source
with one of the highest share on emissions within the transport category. The second important
source is the railway with 14.12% and the civil aviation source category, from which is the domestic
aviation represents 2.04% (40.72 Gg CO.e). The international aviation bunkers will not calculated in
the national total emissions, but reported as memo item with 42.62 Gg CO.e in 2014.

Table 3-2 shows emissions of source categories within energy sector. The GHG emission (CH,,
N,O) from all categories of energy sector was estimated by using IPCC default methodology and
combined with default and country specific emission factors (CS EFs) for some types of coal.

Table 3-2: GHG emissions within energy sector in 1990-2014

1A1 1.A2 1.A3
Years Energy Industries Manufacturing Transport
1Ala industries and 1.A3a 1.A3.b 1.A3.c
Electricity & Heat Construction Civil aviation Road Railways
production transportation
Gg of CO2e
1990 5,209.46 2,535.38 10.50 1,169.57 259.58
1991 6,859.17 3,152.22 30.54 756.85 191.94
1992 6,641.70 2,430.69 44.85 705.76 120.72
1993 5,967.53 2,227.26 50.58 624.87 206.43
1994 5,465.64 1,675.79 55.67 557.67 103.07
1995 5,374.38 1,792.04 55.67 623.51 92.57
1996 4,581.79 922.79 69.66 639.33 96.14
1997 4,300.48 1,268.19 43.90 598.55 99.92
1998 4,881.22 831.64 34.99 702.32 103.70
1999 4,788.08 758.56 27.67 649.06 121.77
2000 5,126.45 571.47 32.13 781.23 121.77
2001 4,998.02 561.63 39.44 753.03 132.69
2002 5,432.83 601.56 37.54 819.16 147.18
2003 5,058.33 645.38 51.85 872.81 161.68
2004 5,182.93 671.51 46.12 920.37 190.46
2005 6,201.15 716.30 34.35 873.20 201.17
2006 6,060.46 2,666.97 70.94 932.37 262.09
2007 6,446.99 1,929.58 7157 1,227.44 241.08
2008 6,362.45 1,976.21 55.35 1,322.66 242.56
2009 6,671.26 1,608.01 23.86 1,206.98 215.23
2010 7,110.12 1,888.93 29.58 1,139.36 231.64
2011 7,598.97 2,231.90 47.40 1,365.64 266.29
2012 8,244.55 2,829.49 73.16 1,618.76 286.22
2013 9,120.42 2,714.87 73.16 1,639.09 285.61
2014 9,474.70 2,313.48 40.72 1,674.49 282.04
1.A4 1.A5 1B
Years Other Sectors Non-specified Fugitive emissions from fuels
1.A4.a 1.A4b 1.A4.c 1.A5.a 1B.1la 1.B.2.a.iii.2
Commercial/ Residential Agriculture/ Stationary Coal mining & Qil Production
Institutional Forestry handling and Upgrading
Gg of CO.e

1990 85.09 787.94 291.33 611.38 130.91 -
1991 610.66 795.38 191.79 162.73 128.71 -
1992 301.54 196.34 130.35 539.16 114.26 -
1993 576.72 288.71 145.77 217.01 102.74 -
1994 583.96 244.97 79.74 232.86 94.35 -
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1995 171.31 233.20 64.35 421.83 91.80 -
1996 161.01 210.14 48.50 466.94 93.47 112
1997 229.69 252.10 45.15 165.52 90.06 0.95
1998 158.75 187.90 46.82 159.42 92.50 5.01
1999 169.38 157.58 82.04 322.79 90.80 7.22
2000 307.65 288.11 50.60 148.07 94.84 6.58
2001 182.85 305.42 52.13 419.93 94.03 8.32
2002 118.92 538.59 57.27 200.32 101.41 13.99
2003 112.24 569.15 67.61 312.48 97.11 18.40
2004 87.69 566.79 76.03 264.93 98.77 19.86
2005 38.13 1,070.70 112.21 333.48 137.48 20.13
2006 41.75 630.68 96.94 551.50 15291 36.64
2007 30.55 813.18 11112 803.03 172.48 83.73
2008 28.29 659.93 125.25 841.33 187.81 117.97
2009 27.04 1,488.95 133.00 664.15 264.30 188.55
2010 34.85 1,509.17 146.45 456.93 461.17 219.14
2011 34.73 1,431.51 196.00 848.09 541.36 261.88
2012 35.53 1,306.55 198.44 889.03 483.08 393.12
2013 28.85 1,620.19 221.21 1,039.72 473.70 545.29
2014 33.04 1,188.95 200.37 903.37 412.35 74427

3.2 Description of source specific categories

3.2.1 Overview of fuel combustion activities (CRF 1.A)

The Mongolia’s climate is harsh continental with sharply defined four seasons, high annual and
diurnal temperature fluctuations and low rainfall. Because of the high altitude (the average altitude is
1,580m above sea level) Mongolia’s climate is generally colder than other countries of the same
latitude. Average annual temperatures are around +8.5°C in the Gobi region and -7.8°C in the high
mountainous areas. The extreme minimum temperature is -31.1°C to -55.3°C in January and the
extreme maximum temperature is +28.5°C to +44.0°C in July.

According to the Ministry of Energy, the current installed power capacity in Mongolia is
approximately 1,100 MW, with an available capacity about 900 MW. Mongolia has about 8 coal-fired
combined heat and power plants, 600 small diesel generators, 13 hydroelectric plants and multiple
wind and solar systems. Approximately 95% of the total electricity of Mongolia is generated
domestically results from coal-fired CHPs, 0.1% from diesel systems, 2.7% from wind and solar
power, 1.5% from hydropower in 2016. Mongolia imports about 20% of its annual electricity demand
mainly from Russia and to a lesser extent, from China. In the year of 2016 Mongolia’s energy
production has increased by 2.98% from previous year (ERC, 2016).

For this category the activity data was gathered mainly from National statistics office (NSO) of
Mongolia, relevant ministries and agencies such as Ministry of energy, Ministry of road and
transport development, Ministry of mining and heavy industry, and Mongolian civil aviation authority.
International sources such as International Energy Agency (IEA) statistics were used to fill data
gaps. Not all required data were available, therefore with the help of additional statistics and various
assumptions some data were disaggregated and supplemented in the respective sectors of energy
transformation and final consumption. The energy balance in Mongolia is not developed well, so the
fuel consumption in manufacturing industries was not possible to disaggregate. The same for
transport sector, the gasoline and diesel consumption for respective vehicle types was taken the
imported amount of these fuels.

Total aggregated emissions from fuel combustion, including transport, based on sectorial approach
represented 16,111.16 Gg of CO.ein 2014.
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The following Table 3-3 gives an overview of emission sources.

Table 3-3: Emission sources for the disaggregation of the energy balance

Balance of emission sources

Emission sources are:
e publiccombined heatand power plants (CHPs),
hard coal mining,
brown coal mining,
heat only boilers (HOBs),
small diesel power plants,
Ulaanbaatar railways (UBTZ),
Mongolian railways,
Mongolian airlines (MIAT),
other mining and manufacturing industries,
household stoves,
e vehicles,

Plant types are:
e combined heatand power plants (CHPs),
e steam turbine power plants,
e dieselpowerplants,
e heatonlyboilers (HOBs),

According to energy sources:
e coal: coking coal, other bituminous coal, sub-bituminous coal, lignite,
e dieseloil,

Since there is no disaggregated coal data in the national statistics, disaggregated data from
International Energy Agency (IEA) statistics were used. The Ministry of Energy (MOE) and the
National statistics office of Mongolia (NSO) are working currently on the development of the energy
balance table of Mongolia.

Due to unavailability of the disaggregated data of fuel consumption within the manufacturing
industries and construction (CRF 1.A.2) category the liquid (diesel oil) and solid fuel (coal)
consumption data for different industries were taken as aggregated data.

In the transport category (CRF 1.A.3) as well the activity data like fuel consumption data of road
transportation was unavailable to disaggregate by vehicle types nationwide, therefore the activity
data were taken as the sum consumption of motor gasoline and diesel oil. The distinction of jet fuel
consumption between international and domestic aviation was relatively complicated due to lack of
activity data from the Ministry of Road and Transport Development (former Ministry of Road and
Transportation, MRT) and Mongolian Civil Aviation Authority (MCAA). Therefore the jet fuel
consumption of international and domestic aviation has been calculated using the flight number of
domestic flights and international landing and take-off numbers from national statistics. The activity
data in railways have been requested from the MRTD and disaggregated into the diesel oll
consumption for locomotives and coal (mostly sub-bituminous coal) consumption for passenger
wagon heating (only in heating season, which lasts almost 7 months).

Other sectors (CRF 1.A.4) include the fuel consumption in commercial and institutional, residential
and agriculture/forestry/fishing subcategories. In the agriculture (CRF 1.A.4.c) subcategory the coal,
diesel oil and other primary solid biomass were consumed by stationary appliances and diesel oil by
off-road vehicles and other machineries.
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3.2.2 Feedstock and non-energy use of fuels

For a number of applications, mainly in larger industrial processes, fossil hydrocarbons are not only
used as energy sources, but also have other uses e.g. feedstock, lubricants, solvents, etc. The
sectorial approaches (Tier 1, 2 and 3) are therefore based on fuel combustion statistics.

In the case of Mongolia, the lubricants use has been reported in the Industrial Processes and
Product Use (IPPU) sector under non-energy products from fuels and solvent use (CRF 2.D) source
category, not under fuel combustion category (CRF 1.A) in energy sector.

3.2.3 Fugitive emissions from solid fuels (CRF 1.B)

In Mongolia the fugitive emissions from fuels occur in the coal mining and handling and oil industries.
Mongolia does not have yet any petroleum refining industries. The fugitive emissions from fuels
were calculated from the surface mining industry, because the underground mines are not occurring
in Mongolia.

The crude oil production has been started from 1996 in Mongolia and back then the amount of
explored oil was around 2 thousand cubic meters and in 2014 was 1.2 million cubic meters.
Approximately 5.9 million tons of oil was explored in Mongolia between 1996 and 2016. The
explored crude oil is exported directly to China. There are three major oil fields in Mongolia, namely
Toson-Uul XIX (field name), Tamsag XXI which are located in Dornod province of Mongolia and
operated by PetroChina Daging Tamsag LLC, and Tsagaan els which is located in Dornogobi
province and operated by Dongsheng Petroleum LLC (MRPAM, 2017).

The overview of total fugitive emissions from fuels has been presented in the following figure.
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Figure 3-4: Total fugitive emissions from fuels for the period 1990-2014
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H Coal

M Crude Oil

Figure 3-5: The share of coal and crude oil in the fugitive emissions
from fuels over the years 1990-2014

From the figure can be seen that the fugitive emissions from coal mining and handling were
relatively constant until 2011 and further have been slightly declined. On the contrary the fugitive
emissions from oil production have risen steadily. Over the years the share of fugitive emissions
from solid fuels represents 64% and from crude oil 36%.

3.2.4 International aviation bunkers (CRF 1.A.3.a)

This category includes emissions from the international aviation (CRF 1.A.3.a.i). These emissions
are excluded from the national totals.

The history of Mongolian airlines (MIAT) is beginning from 1925 and is inseparably linked with the
history of Mongolian Air Force. The first ever freighter Y-13 which was donated by the former Soviet
Union, has landed on 25™ of May 1925 in Mongolia. This day is considered as the foundation of
Mongolian Air Force. Later 1956 was the new era in the development of Mongolian civil aviation. In
early 1956, five AN-2 aircrafts were delivered from Soviet Union and with the successful completion
of the training for pilots it was able to Mongolia to carry out regularly scheduled flights. From 1987
MIAT started its international operation with TU-154 aircraft to Moscow, Irkutsk of Soviet Union and
to Beijing which was leased from Soviet Union (MIAT, 2017).

Mongolia remains committed to the strategic objectives of International Civil Aviation Organization
(ICAO) with respect to its goal of enhancing the global aviation safety and security, improving
efficiency of aviation operations, minimizing adverse environmental impacts from air transport and
strengthening the laws governing civil aviation.

Mongolia’s air transport industry is focusing on passenger and air cargo markets. Air passenger
transport is the most important aviation activity and counts 340,024 passengers in the domestic
market, and 781,000 in the international market (by 2012). While air traffic has actually declined in
the domestic market since 1993 (in total 8.6% by 2012), it has been increased more than seven
times in the international market in that same period.

As of 2012, there are twenty-two airports (except only one international and others are domestic) in
Mongolia, three of them are p