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FORWARD

Sri Lanka being an island nation subjected to tropical climatic influences is highly vulnerable to climate
change impacts. We are already experiencing significant climatic imbalances manifested through
increasing average temperatures, drastic variations in rainfall patterns and extreme climatic events such
as heavy rainstorms, flash floods, and extended droughts and weather related natural disasters in
various forms and severity. These extreme and sometimes unseasonal events affect not only the human

lives and properties but also have long term impacts on the ecosystems as well.

Mahinda Chinthana Vi si on f or t he Future |, the Government

Policy Framework assigns a very high priority to the management of the environment and the natural
resources sector including addressing climate change impacts. | n keeping with the
vision on tackling climate change i mpacts, t he

identifies the paramount need of undertaking appropriate actions for climate change adaptation in order
to build resilience of the country to face the adverse impacts of climate change. The NCCP emphasizes
the importance of exploring technologies and best practices already available in the country and globally,
and select nationally appropriate innovative technologies, disseminating, and implementation to the

extent possible with sound monitoring mechanisms.

The Government and my Ministry in particular recognizes that the Technology Needs Assessment (TNA)
Project implemented in collaboration with Global Environment Facility (GEF), United Nations
Environment Programme (UNEP), UNEP-Risoe Center (URC) and the Asian Institute for Technology
(AIT),as the first comprehensive national exercise undertaken towards addressing our climate change
concerns. Thus, the TNA Report provides an assessment of the priority technology requirements and
action plans for climate change adaptation activities in food, water, coastal, health and biodiversity
sectors. | am convinced that this exercise has been a nationally driven process involving local expertise

and knowledge supplemented by international experiences.

I n ful fill ment of t he Gover nment ragpriatt inational actomsnfort me n t

tackling climate change related issues and also collaborative obligations to the international community in

this context, | have great pleasure in presenting the Sr i Lanka s Na fTéeclinalagy Ne®Rle por t

Assessment and Technology Action Plans for Climate Change Adaptation to the policy makers, potential
investors, technology developers, scientists and all other stakeholders who are actively participating in
sustainable development efforts of the country. | also recommend this report for consideration and
emulation of the world community and invite them to be partners in achieving our economic,

environmental and social development goals.

J Ao —

Susil Premajayantha, M

Minster of Environment and Renewable Energy

Government of Sri Lanka



PREFACE

Sri Lanka ratified the United Nations Framework Convention on Climate Change (UNFCCC) in November
1993 and acceded its Kyoto Protocol in September 2002. In keeping with the obligations of the UNFCCC,
the Government of Sri Lanka submitted its Initial National Communication in 2000 and submitted the
Second National Communication in 2012. Over the last two decades, Sri Lanka has made a significant
progress towards improving the national policy framework and strengthening the legal and institutional
capabilities to facilitate implementation of obligations under the UNFCCC and Kyoto Protocol. These
timely actions demonstrate the Gover nment s firm commit ment i n

and climate change related issues.

Although Sri Lanka is a low greenhouse gases emitter, it is highly vulnerable to adverse impact of climate
change. Analysis of past records suggests that air temperature throughout the island has been on a
rising trend during the last century. The future scenarios predict higher levels of emissions and possibility

of adverse climate change impacts, if no mitigatory and adaptation actions are undertaken now.

The TNA explores country needs for the reduction of greenhouse gas emissions and adaptation
technologies. It also re-affirms the will of the Government along with the international community to
contribute to the joint efforts in addressing the climate change threat. It is envisaged that this process will
open up access to funds, create an enabling environment for the transfer of priority technologies which

will improve the climate resilience of the most vulnerable sectors in the country.

I would like to take this opportunity to extent my gratitude to the Global Environment Facility (GEF) for
funding and the United Nations Environment Programme (UNEP) and the UNEP Risoe Center (URC) for
implementing this project in collaboration with the Asian Institute of Technology (AIT). A record of
appreciation is also extended to the members of the TNA committee, Sectoral working Groups and all

other experts who have contributed to this national exercise.
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Executive Summary

This report describes the Technology Needs Assessment (TNA) for climate change adaptation in Sri
Lanka that was undertaken between June 2011 and December 2011. In line with its obligations as a
signatory to the United Nations Framework Convention on Climate Change (UNFCCC), the Democratic
Socialist Republic of Sri Lanka has undertaken a number of actions since ratifying the Convention in
1993 and acceding to the Kyoto Protocol in September 2002. Sri Lanka submitted the Initial National
Communication on Climate Change (INC) to the 6t Session of the Conference of Parties (COP6) in
2000. The GHG inventory for 2000 and Second National Communication (SNC) was completed in 2011.
Over the last two decades the country has made a significant contribution towards the improvement of
national policy, strengthening of legal and institutional capabilities thus creating an enabling environment
for implementation of the obligations under UNFCCC and Kyoto Protocol. Some of these policy
interventions include development of National Environmental Policy (2002), National Climate Change
Policy (2012), National Climate Change Adaptation Strategy (NCCAS) (2010) and Sri Lanka Strategy for
Sustainable Development (2007). The National Advisory Committee on Climate Change (NACCC) was
established in 2008 and subsequently in 2012 restructured as the National Expert Committee on Climate
Change.

Under the UNFCCC, developing countries are encouraged to assess and report their technology needs
for climate change adaptation and mitigation; and developed countries have committed to assisting with
the technology transfer. The TNA process in Sri Lanka has followed the guidelines and procedures as
recommended by UNDP/UNFCCC Handbook for Conducting Technology Needs Assessments for
Climate Change (November 2010), Organizing the National TNA Process: An Explanatory Note (2010)
and guidelines provided by the Asian Institute of Technology (AIT). The focus of the assessment has
been on technol ogies that develppmentiha sustdinable anankex, insinee c onon
withtheNat i onal Devel opment Pol i Mahindg Clantaraw/loin Rakmaf ViSioni Lank
for a New Sri Lanka, (2010) and vulnerability to climate change. The methodology adopted in the TNA
was a stakeholder-driven process to identify and assess environmentally sound technologies that will,
within national development objectives, reduce the impact of climate change and the rate of greenhouse
gas emissions in Sri Lanka. The process of conducting the TNA was initiated by the Ministry of
Environment with establishment of the National TNA Committee which mandated the Project

Coordinator, National Consultants and sectoral stakeholder working groups to manage the process.

As the initial step of the TNA process, the priority sectors for adaptation and mitigation were identified in
consultation with the National TNA Committee. The priority sectors thus identified for adaptation were
Food, Health, Water, Coastal and Biodiversity. This prioritization was followed by preparation of a list of
potential technologies for each sector in consultation with sectoral stakeholder working groups and other
sector experts. Thereafter this list was prioritized by using the Multi Criteria Decision Analysis (MCDA)
process at stakeholder consultation workshops for each sector. The process was involved in; a) selecting

basic criteria for evaluation, b) deciding on sub-criteria associated with each basic criterion and c)



weighting the criteria and sub-criteria. Then the Performance Matrix was constructed based on the
criteria and weighted scores followed by Benefit/Cost analysis which helped determining the most

preferred, prioritized technologies.

Food Sector: The food sector in the current TNA included agriculture, livestock and fishery sub-sectors.
Given the significant contribution made by the food sector to the Sri Lankan economy as a determinant of
economic growthandasasour ce of empl oy me n tforce, is ability ¢o adapt toiclinate
change impacts becomes critical for continued economic growth. Several climatic parameters such as
changing temperature and rainfall regime, availability of irrigation waters, sea level rise, intrusion of
saline water, coastal flooding etc. are seen as directly or indirectly contributing to the success of crop
production in the country. The climatic parameters which are critical for food production such as the
guantum of rainfall received and the rainfall pattern has shown a declining trend and high variability
respectively with incidences of increased extreme weather events. Changes in the diurnal variation of
temperature, soil temperature and pest populations due to changes in climate factors are likely to exert a
significant impact on crop production. The combined effect of changes in climatic parameters such as
those contributing to land degradation is another dimension of serious negative consequences of climate

change.

The current TNA carried out an analysis of various technology options for climate change adaptation in
Sri Lanka with a view to understand the relative importance or potential contribution of each of them in
negating or lowering the adverse impacts on the food sector. Through an extensive consultative process,
a list of all potent technologies available in the food sector to face the challenge of climate change was
compiled. The MCDA process constituted a scheme which took into account 19 different benefit
characteristics from Environmental, social, and economic spheres in conjunction with the cost of
implementation for ranking the identified adaptation technologies. The final benefit/cost analysis ranked
(1) Sustainable culture-based fisheries, (2) Sustainable land management and (3) Crop diversification
and precision farming, as the most promising technologies. Any technology with high cost of

implementation was the key factor for not considering such technologies for selection.

Health Sector: Climate change has the potential for causing both direct and indirect adverse impacts on
the health sector. Injury, high incidence of communicable diseases, mental illnesses, health effects due
to high or low temperatures of the environment, diseases of the respiratory system etc. can be
considered as direct impacts while food, water & rodent borne diseases due to contamination or scarcity
of water in protracted droughts, crop failure leading to food shortage which contributes to macro nutrient
& micronutrient deficiency, nutritional disorders and loss of live stock causing similar effects are
perceived as some major indirect impacts. There is a fair possibility to alter the health of the people due
to the effects of climate change. It is imperative to develop policies, legislation, strategic plans and
administrative structures conducive to implement adaptation related activities at all levels of the health

care system. Adaptation technologies aiming at minimizing the adverse health effects are needed.

S
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At the first sectoral stakeholder meeting nine (09) potential adaptation technologies were identified and
Technological Fact Sheets (TFS) were developed accordingly. These technologies were prioritized at a
subsequent meeting using Multi Criteria Decision Analysis (MCDA) and first three technologies were
selected as implementation priorities following the cost-benefit analysis. These selected technologies
were; (1) Technology for early warning systems and networking for information exchange on extreme
events and other climate change related events, (2) Transfer of knowledge and skills to health personnel
and (3) Management of Health Care waste. Although there are other aspects of health services that
requires attention for strengthening, this TNA is being recognized by all involved in the activity as an

excellent opportunity to address these areas.

Water Sector: The freshwater ecosystems in Sri Lanka constitute surface water, groundwater, and
overlapping waters. Surface water includes rivers, villus, man-made reservoirs, minor tanks etc. There
are 103 distinct natural river basins that cover almost 90% of the island. Out of them nine are major
rivers. More than 90% of the small tank systems are clustered into cascades and these tank network
systems have been built in water scarce areas particularly in the Dry Zone by ancient kings mainly for
agricultural purposes. The vast ancient reservoirs, small and large tanks and canals built by ancestors
are being supplemented by many recent irrigation projects such as Victoria, Randenigala and Kotmale
reservoirs. At present, certain rivers and lakes in Sri Lanka are polluted with industrial wastes. Excessive
sand mining and over exploitation of ground water have resulted sea water intrusion in certain areas of
the country. High concentrations of nitrate ions and bacterial contamination have been reported in tube
well water from the Jaffna peninsula. High concentrations of fluoride ions are found in eastern and north-
central dry zone, especially in the Districts of Anuradhapura and Polonnaruwa. The national policy on

water supply envisages ensuring access to safe drinking water to all residents by 2025.

Air temperature in Sri Lanka has increased by 0.45°C over the last 22 years, suggesting a rate of 0.2°C
increase per decade! and possible impacts predicted on the water sector due to climate change are
severe droughts, floods, sea level rise etc. It has been predicted that, by 2050, the amount of rainfall
received from the north-east monsoon which at present is the major source of water for the dry zone of
Sri Lanka will be reduced by 34% while that received from the south-west monsoon will be increased by
38%. This would make the dry zone districts more vulnerable to droughts and the wet zone districts to
floods and landslides. Prominent change due to low rainfall will be the increase of the area falling within
the dry zone. Due to such droughts, surface water availability and per capita water availability will be
decreased. The floods due to increase in rainfall intensity will reduce ground water recharge and also
would affect quality of surface water, sediment generation and transport of sediments. Studies on the sea
level rise have shown an increasing trend of sea water intrusion in certain coastal areas. As a result

salinity of surface water and ground water in such areas will be increased.

1 Department of Meteorology, Sri Lanka, 2010



Through an extensive consultative process seven (07) adaptation technologies were selected based on
one or several factors such as the impacts of climate change, rainfall, economic, environmental and
social benefits. Out of these adaptation technologies, the most preferred three were selected by using
MCDA approach and the selected three technologies in order of priority are; (1) Restoration of minor tank
net works, (2) Rainwater harvesting from rooftops, (3) Boreholes/tube wells as a drought intervention for

domestic water supply.

Coastal Sector: SriLank a s coast al zone is highly var icanbtitues
many sensitive ecosystems such as, coral reefs, mangroves, sea grass beds, sand dunes, lagoons,
estuaries, etc. which has been subjected to many changes in the past due to natural phenomena and
anthropogenic activities. The impacts of climate change on the coastal zone are expected to be largely
site specific due to the influence of local factors. The potential impacts of climate change are many and
varied, but from a human perspective, the five most important effects of climate change in the coastal
zone are; a) increased probabilities of coastal flooding and inundation b) coastal erosion c) rising water
tables d) saltwater intrusion into surface & groundwater and e) biological effects. The expected most
important impacts on coastal zone of Sri Lanka due to climate change are Sea Level Rise (SLR) of about
0.5 m by 2050, coastal inundation, coastal erosion, loss of coastal terrestrial habitats, saltwater intrusion,

changes in coastal biodiversity and changes in coastal morphology.

In consideration of the development programmes undertaken and the current socioeconomic status of
the country, nine (09) most important climate change adaptation technologies needed for the coastal
sector were identified in consultation with the sectoral stakeholder working group. Thereafter considering
the Cost and benefits such as, economic (employment, foreign exchange earnings & protection for
infrastructure); social (income, education & health) and environmental (land reclamation and reduction of
GHG, land loss due to sea level rise & inundation), above selected adaptation needs were prioritised
using the MCDA approach. Accordingly, (1) Sand dune rehabilitation, (2) Restoration of mangroves and
(3) Restoration of coral reefs by transplanting were identified in order of priority.

Biodiversity Sector: Sri Lanka has a varied climate and topography which has resulted in a rich
biodiversity distributed within a wide range of ecosystems. It is one of the most biologically diversed
countries in the Asian region and falls within the 34 biodiversity hotspots identified in the world. In the
context of its predominantly agriculture-based economy and the high dependence on many plant species
for food, medicines and domestic products, conservation of biological diversity is of special significance

to Sri Lanka.

The biodiversity sector in Sri Lanka has been identified as one of the most vulnerable sectors to climate
change. Sri Lanka is vulnerable to the risk of sea level rise and increased frequency of storms that can
bring major impacts on coastal biodiversity. Additionally, analysis of climate data indicate a change in
rainfall regimes, and a trend for increasing air temperature, which in turn will have impacts on the

country s biodiversity.



Through an extensive consultative process with members of the sectoral stakeholder working group, a
list of eleven (11) potent technologies available in the biodiversity sector to minimize the vulnerability to
climate change were identified as suitable adaptation options. Out of these adaptation options, the most
preferred five (05) technologies were selected using MCDA approach. The first five technologies were
selected as implementation priorities and they in order of priority are; (1) Restoration of degraded areas
inside and outside the protected area network to enhance resilience, (2) Increasing connectivity through
corridors, landscape/matrix improvement and management, (3) Improve management, and possibly
increase extent of protected areas, buffer zones and create new areas in vulnerable zones, (4) Focus on
conservation of resources and carryout special management for restricted range, highly threatened
species and ecosystems, (5) Ex-situ conservation for highly threatened species and possible re-
introduction.



CHAPTER 1

Background and Introduction

1.1 Background

Sri Lanka ratified the United Nations Framework Convention on Climate Change (UNFCCC) in November
1993. The primary objective of this multilateral agreement is to achieve the stabilization of Greenhouse
Gas (GHG) concentrations in the atmosphere at a level that would prevent dangerous anthropogenic
activities from interfering with the climate system. In terms of Articles 4.1(c), (j) and 12 of the Convention,
countries are periodically required to submit reports to the UNFCCC on strategies, plans and
programmes regarding their attempts to address climate change. In order to fulfill these requirements, Sri
Lanka submitted the Initial National Communication to the 6% Session of the Conference Of Parties (COP
6) in 2000. In September 2002, the Government of Sri Lanka acceded to the Kyoto Protocol. Over the
last two decades Sri Lanka has made a significant contribution towards the improvement of national
policy and strengthening of legal and institutional capabilities for implementation of the obligations under
UNFCCC and Kyoto Protocol.

Some of these institutional initiatives include establishment of the Climate Change Secretariat (CCS)
within the Ministry of Environment (ME) to serve as a node for the implementation of UNFCCC decisions
including the preparation of the National Communications & GHG inventories, and establishment of the
Designated National Authority (DNA) for the CDM under the Kyoto Protocol (KP). In addition, the ME has
been instrumental in establishing two CDM Centres at University of Moratuwa and University of
Peradeniya in order to involve the University system in promoting CDM activities in the country,
particularly in the areas of energy and agriculture respectively. Besides these, the Centre for Climate
Change Studies (CCCS) has been established within the Meteorological Department (MD) for
undertaking research on climate change including analysis of data collected by the MD and make
projections of climate change based on IPCC findings and assist scientists in other institutes in carrying
out impact studies in their relevant sectors. Furthermore, National Capacity Needs Self Assessment on

Climate Change (NCSA) and other related assessments have been carried out by the ME in 20072,

The recent policy and legal initiatives undertaken towards meeting the obligations of the UNFCCC
include creation of a new environment related policies such as National Environmental Policy (2003),
National Climate Change Policy (2012), National Land Use Policy (2007), National Forest Policy (1995),
National Policy on Wildlife Conservation (2000), National Watershed Management Policy (2004),
National Air Quality Management Policy (2000), National Policy on Wetlands (2006) etc and the new

amendments to the Forest and Wildlife laws (Forest Ordinance & Fauna and Flora Protection

2 ME, 2007, Thematic Assessment Report on Climate Change
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Ordinance)3. In addition, recently developed strategies such as Haritha (Green)* Lanka Action Plan,
National Climate Change Adaptation Strategy and Sri Lanka Strategy for Sustainable Development,
demonstrate the importance that the Government places on environmental and climate change related
issues. Besides, the National Council for Sustainable Development was formed in 20092 under the
chairmanship of the President of the Democratic Socialist Republic of Sri Lanka to provide leadership
and guidance for sustainable development in the country. The Council is charged with the responsibility
of producing an integrated policy, and overseeing and guiding the implementation of the Haritha Lanka
Action Plan to ensure the sustainability of social and economic development programmes while safe

guarding the environmental integrity of the country.

1.2 Objectives of the Technology Need Assessment (TNA)

The Technology Needs Assessment is carried out to identify measures and practices that might be
implemented in different sectors of a country to reduce GHG emissions and vulnerability to climate
change and to contribute to overall development goals. It provides multiple benefits at the country level,
including the identification of barriers for deployment and diffusion of technologies and facilitate in
removing of policy and legal gaps leading to improvement of enabling environments, increasing the

capacity of local institutions and experts, and raising public awareness of climate change issues.

The main objective of the Climate Change Technology Needs Assessment is to identify and assess
environmentally sound technologies that have synergy between reducing the impact of climate change
and the rate of GHG emissions in Sri Lanka within national development objectives. The TNA represents
a set of country driven activities that identify and determine the most appropriate mitigation and
adaptation priority technologies for Sri Lanka. By adopting a consultative process, it identifies the barriers

to technology transfer and measures to address these barriers through a sectoral analysis.
The Specific Objectives of the TNA are to;

a. D e ne priority sectors for which technologies are needed to sustain national development projects and

programmes in light of the UNFCCC and potential impacts of climate change.
b. Identify suitable technologies that contribute to climate change adaptation in the relevant sectors.
c. Prioritize the identified technologies, their cost-effectiveness, and barriers to implementation.

d. Develop an enabling framework for the development and diffusion of prioritized technologies for

relevant sectors.

e. Develop project proposals for priority technologies for relevant sectors to mobilize resources for

implementation of the programme.

3 Ministry of Environment, 2011, Sri Lanka

4 National Action Plan for Haritha (Green) Lanka Programme, 2009, National Council for Sustainable Development,

Presidential Secretariat, Sri Lanka



1.3 National Circumstances

Sri Lanka is an island nation in the Indian Ocean, located about 80 km to the southeast of the Indian sub-
continent, lying between 505 5 an0od O9North | atituwd?2sam@hdd8 bEea sme elno n7gPi t
comprises a mainland of area 65,610 kmz, including 2,900 kmz2 of inland water bodies and several small
islands with only six islands having area more than 1,000 ha located off the northwest coast. The
mainland has a maximum length of 435 km in N-S direction and maximum width of 240 km in E-W
direction. The south-central part of the country is mountainous, while the rest of the country is mostly flat
undulating land. The country has a coast line of about 1,585 km, comprising sandy beaches and sand
dunes, dotted with many lagoons, estuaries, marshes, mangroves and deltas. There are altogether 103

rivers spread around the countrys.

The climate of the country depends largely on the monsoon wind pattern. The annual mean surface air
temperature of the island has an average value of about 27 °C, with the values varying between 35 °C in
the lowlands and about 15°C in the highlands. The country receives rainfall over 2,500 mm annually in
the south-west quadrant during the south-western monsoon period, while receiving below about 1,750
mm annually during the north-eastern monsoon period. Based on the rainfall, the country is divided into
three climatic zones wet, dry and the intermediate zones, with the dry and intermediate zones covering
the major portion of the country. During the two inter-monsoon periods, there is rainfall spread over the

entire country. The annual average rainfall received over the country is about 1,860 mm.

Sri Lanka gets affected by many extreme events annually including floods, landslides, droughts and
occasional cyclones, causing much damage to property and to human lives. Efforts are being made to
minimize the damage through improved monitoring systems providing real time rainfall information from
landslide prone areas and also improving mechanisms for information dissemination to people in
threatened areas. The government has recently established a separate Ministry on Disaster

Management to coordinate work on disaster relief and related work.

Wide variation in population density exists across the districts in Sri Lanka. Colombo is overwhelmingly
the most densely populated district with 3,729 persons per square kilometer, which is nearly 11 times
higher than the national average. According to the 2001 Census of Sri Lanka population density stands
at 300 persons per square kilometer whilst 72% of the population lived in rural areas, 22% in urban areas
and 6% in plantation estates. The mid-year population estimates in Sri Lanka for year 2010 was 20.65
million people with a population density of 329 persons per square kilometer and it is one of the most
densely populated countries of the worldé. The population growth rate is around 1.1 per cent at present

and it is projected that the population will reach the 25 million mark by the middle of the century.

5 ME, 2011, Second National Communication on Climate Change, Ministry of Environment, Sri Lanka

6 Department of Census and Statistics, 2011



Sri Lanka s economy is based mai n htybuten 59%ttdthe GPRINVi c e s
2010, with the industrial and agricultural sectors contributing 29% and 12% respectively. The GDP (at
current price) in 2010 has been Rs 5,602 billion (US$ 49.5 billion) with an average annual real growth
rate of 8.0% in 2010. The per capita GDP (current price) has grown from about US$ 800 in 2001 to US$
2,399 by 20107. Sectors that have brought revenue to the country were industrial production, agriculture,

fisheries, and tourism, mineral exports including gem stones, among others.

The human development indicators show values that are exceptionally high for a developing country. The
life expectancy at birth is 74 years and the adult literacy rate, 91.4 per cent. Infant mortality is low (18.57
deaths/1,000 live births), and 93 per cent of the population have access to advanced health care. The
Human Development Index (2010) is 0.658, approaching the level of developed countries, demonstrating
a high quality of life. Sri Lanka is a multi-ethnic secular state. The major ethnic groups in the country are
Sinhalese (73.9%), Tamils (18.2%) and Moors (7.1%). The majority of the population is Buddhists
(69.3%), and the other major religions are Hinduism (15.5%), Muslims (7.6%), and Christians (7.6%)8.

Sri Lanka has carried out its Second National Greenhouse Gas (GHG) Inventory for 2000 in accordance
with the revised 1996 IPCC Guidelines (RIG, 1996) and reported in the Second National Communication
in Climate Change (2011)7. Based on this inventory, the total aggregate emission was 20,798 GgCO2eq
which comprised 65% from the energy sector, 22.6% from the agriculture sector, 9.8% from the waste
sector, 2.4% from the industry sector and 0.2% from the land use change and forestry sector as shown in
Table 1.1. With the uptake of 6,254 GgCO:zgq from the land use change and forestry sector, the total net
emission had been 14,544 GgCO2eq. The composition of this quantity was 45.8% of CO2, 46.9% of CHa4
in CO2eq and 7.3% of N20 in COzeq. Transport, Energy, Agriculture, Industry and Waste are the highest
GHG.

7 Economic and Social Statistics of Sri Lanka, 2011, Central Bank of Sri Lanka
8 CBSL, 2011, Economic and Social Statistics of Sri Lanka, 2011, Central Bank of Sri Lanka
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Table 1.1 Summary of GHG Emissions/Removals during 20009

Sector (6{07) CHas Percentage

@
Q

Removals | GgCOzgq of total
Gg

Energy 10,430.01 881.37 251.10 11,562.48 61.4%
Ind. Processes 492.40 492.40 2.6%
Agriculture 3,887.94 821.50 4,709.44 25.0%
LUCF-Emissions 10.34 35.07 45.41 0.2%
Waste 2,033.22 2,033.22 10.8%
Total-Emissions 10,932.75 6,837.60 1,072.60 18,842.95 100.0%
LUCF-Removals -6,253.99 -6,253.99

Total-Net 10,932.75 -6,253.99  6,837.60 1,072.60 12,588.96

Source: ME, 2011, Second National Communication on Climate Change

Sector Vulnerability Profiles and National Climate Change Adaptation Strategy (NCCAS) for Sri Lanka:
2011 2016%0, developed by the Ministry of Environment in 2010 have identified the following five key
sectors as the most vulnerable sectors in the Sri Lankan context:

91 Agriculture and Fisheries
1 Water
1 Health
1 Urban Development, Human Settlements & Economic Infrastructure
il

Biodiversity and Ecosystem Services

-

4 National Sustainable Development Strategies

The concept of sustainable development is not new to Sri Lanka, though the term itself has come into
prominence only recently. The natural resource conservation had been an integral part of the ancient
civilization of Sri Lanka and much evidence to this effect is available in ancient chronicles of Sri
Lanka such as Mahawamsall. Our ancestors have had a long tradition of living in harmony with nature

in the course of harnessing natural resources for more than 2500 years.

After the Rio summit in 1992, the government of Sri Lanka began to follow a more focused and
comprehensive policy towards sustainable development. The nation is committed to ensuring

environmental sustainability by 2015 as part of its commitment to achieving the Millennium Development

9 ME, 2012, Second National Communication in Climate Change, Ministry of Environment, Sri Lanka
10 ME, 2010, National Climate Change Adaptation Strategy for Sri Lanka: 2011 2016, Ministry of Environment, Sri
Lanka.

11 The great historical chronicle of Ceylon (Sri Lanka) composed in the late 5 or early 6t century.
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Goals. Realizing the need to strike a balance between environmental conservation and economic

development, the Government of Sri Lanka in 2003, enunciated the National Environmental Policy with

thevision t o achieve a heal thy and pl e afe &awell Eeingof peaple me n t

and t he eThe padlicyrensures a sound environmental management within a framework of
sustainable development in the country and provides the direction for the necessary measures to
conserve and manage ®eni and. aatukala resources.n 8ucaessive National
Environmental Action Plans (NEAP), recently developed Climate Change Policy and strategies such as
Haritha Lanka Action Plan, National Climate Change Adaptation Strategy and National Sustainable
Development Strategy of Sri Lanka provides a broad environmental policy framework for sustainable

development in the country.

Although Sri Lanka has made substantial progress in economic development over the past few decades,
significant challenges to sustainable development still prevails. These challenges have been broadly
identified as poverty, land degradation, realization of social well being, sustainability of water supply,
sound ecosystem management and clean environment, energy security, heritage and culture and good

governance.

Although overall population below the national poverty line has decreased over the last two decade from
26% (1993) to 8.9% (2009/10) along with the growth in per capita incomes, there are wide regional
disparities within the country2, Further, poverty in the 7 poorest districts has increased during the last
decade though national per capita income rose during this period; while urban poverty halved, poverty in
the estate sector increased 50%. Over half the population is below the minimum level of dietary energy
consumption, and there is a higher prevalence of under nutrition in rural and estate sectors than in urban
areas. Food security in terms of availability, accessibility and affordability is uncertain notably in the

estates.

The major environmental issues faced by Sri Lanka at present include land degradation, pollution and
poor management of water resources, impacts of large scale deforestation in the past, loss of biological
diversity due to non-sustained extraction of resources that exceed the recuperative capacities of
ecosystems and species, air pollution, declining availability of fresh water, coastal erosion, degradation
of marine and coastal habitats, inadequate facilities for solid waste disposal in urban areas, traffic

congestion in the main cities, and increasing loss of agricultural productivity?3.

At the same time, Sri Lanka needs to accelerate economic growth in order to meet the rising
expectations of a growing population, about 15% of which is still below the poverty linel4, and on the
other hand, there is a need to be judicious in resource use in view of the alarming rate at which the

resource base is being depleted.

12 Department of Census and Statistics, 2011

13 Sri Lanka Environmental Outlook Report, 2010
14 Department of Census and Statistics, 2011
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The Sri Lanka Strategy for Sustainable Development (SLSSD) which was developed by the Ministry of

Environment and Natural Resources in 20071>aimst o meet the country s various

well as its development challenges, and to mainstream environmental considerations in policy-making

and policy implementation. A ¢ wionr fat isustginatileodev&8dpr@editDis Sri
Achieving sustained economic growth that s sociall

stabil ity

The SLSSD seeks to achieve this vision through eradication of poverty, ensuring competitiveness of the
economy, improving social development, ensuring good governance, and a clean and healthy
environment. These five goals prioritize the challenges that have to be addressed in the path to achieving
sustainable development.

Following are the general strategies adopted in the path to sustainable development:
i. Creating an economy for sustainable development
. Strengthening institutional structure for sustainable development
iii. Creating a policy framework for sustainable development
iv. Creating a regulatory framework for sustainable development

V. Creating a knowledge base for sustainable development

The SLSSD recommended establishing an implementation mechanism k n o wn  alsatiohah @Gouncil
for Sustainabl e Dethraughaparamdantary tNIGS ® policy making, approving and
monitoring body under the leadership of His Excellency the President of Sri Lanka. Based on this
recommendation, The Cabinet of Ministers of the Government approved the decision to establish the
National Council for Sustainable Development (NCSD) chaired by His Excellency the President of Sri
Lanka in 2008 and to formulate the Haritha (Green) Lanka Programme. The Haritha (Green) Lanka
Programme was thus developed in 2009 and it aims to mainstream the subject of 'Environment into the
national development planning process in the country. The NCSD is responsible for overall management
and coordination of the programme. Ministry of Environment acts as the Secretariat and the Ministry of

Plan Implementation monitors progress of the programme.

1.5 National Climate Change Policies and Actions

The UNFCCC defines climate change as a change of cl
human activity that alters the composition of the global atmosphere and which is in addition to natural

climate variability obser veld Clmatechange hasdeep laeralddd lazca t i me

15 Sri Lanka Strategy for Sustainable Development, 2007, Ministry of Environment and Natural Resources, Sri Lanka
16 UNFCCC, 1992, United Nations Framework Convention on Climate Change, (Sri Lanka became a parly to the
UNFCCC in 1993)
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threat to the global society. It has become a subject of intense interest to public policy decision makers

internationally. As a small island nation, Sr i Lanka falls into the UNFCCC

vul nerabl e smal | island nations under serious
level rise and severe floods and droughts (UNFCCC 1992; IPCC 2001)%7. These threats are considered
to have significant negative consequences on various sectors within Sri Lanka (ME, 2011). Climate
change puts extra burdens on the social and economic challenges that the poorest already face,
emphasizing and increasing their vulnerabilities due to the dependence of their livelihoods on climate
sensitive natural resources and their weak social protection structures. By directly eroding the resources
that poor people depend on for their livelihoods, climate change makes it easier for people to fall into

poverty and harder for the poorest to escape from it.

Sri Lanka, being a developing country in the tropical region with significant poor population, and located
in a disaster prone region, is highly vulnerable to climate change in terms of physical as well as socio-
economic impacts. Al t hough Sri Lanka s GHG emissions are
or larger developing countries, analysis of past records in Sri Lanka have highlighted that air temperature
in the island has been rising throughout the country during the last century with a temperature increase of
0.016°C per year b et we ehe highesé ihcreasa af mithiraudnOtempenatude Heing
about 2.0 C at Nuwara Eliya. Night time annual average temperatures have increased in a faster rate
than thatoftheday t i me, up to a max i naatysisoof rainfall data redeéls theaetme
variability has been increasing in the past in most parts of the island resulting in water scarcities in the
dry zone of Sri Lanka. Extreme weather events such as high intensity rainfall followed by flash floods and
landslides, and extended dry periods resulting in water scarcity are now becoming common

occurrences in the country.

Therefore urgent action towards implementing adaptive measures is imperative in order to build
resilience of the country to enable facing the adverse impacts of climate change, while actively involving
in the global efforts to minimize the greenhouse gas emissions within the framework of
sustainable development. Sri Lanka has to address these challenges considering the global scenario
of decreased financing for infrastructure development, increased volatility to energy markets,
problems related to food security, trade, commerce and industrial development together with the

climate change challenges.

As climate change is a complex issue requiring action by a varied group of stakeholders, lately the
necessity of a national agenda to face this challenge has been conceived. In this context, the
Government of Sri Lanka has developed a policy framework on the basis of UNFCCC guidelines that

addressed the need for the nation to engage in climate change mitigation and adaptation measures. This

17 IPCC, 2001, (Intergovernmental Panel on Climate Change), Climate Change 2001: Impacts, Adaptation, and
Vulnerability: Summary for Policymakers, a Report of Working Group 1l of the Intergovernmental Panel on Climate

Change.
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policy framework namely, National Climate Change Policy for Sri Lanka was developed in 2012
with a view to provide directions for all the stakeholders to address the adverse impacts of climate

change efficiently and effectively.

1.5.1 National Climate Change Policy for Sri Lanka

The national climate change policy is aimed at mainstreaming climate change issues within the overall
national effort towards sustainable development and it creates the conditions necessary to overcome the

major gaps existing at present. See the box for highlights of the National Policy.

SRI LANKA NATIONAL CLIMATE CHANGE POLICY

Vision : A future where climate change will have no adverse consequences on Stri

Lanka.

Mission: Addressing climate change issues locally while engaging in the global

context.

Goal : Adaptation to and mitigation of climate change impacts within the
framework of sustainable development

Objectives:
o] Sensitize and make aware the comm
vulnerability to climate change.
o] Take adaptive measures to avoid/minimize adverse impacts of climate

change to the people, their livelihoods and ecosystems.

It is an essential pre-requisite to proceed from the present position the country is in now, as far as climate
change is concerned. Success of such a national agenda would largely be determined by the

effectiveness of measures taken to overcome the main gaps existing at present.

152 Actions taken by Sri Lanka to counter Climate Change Impacts

Since ratification of the United Nations Framework Convention on Climate Change (UNFCCC) in 1993, a
number of actions has been taken by the Government of Sri Lanka towards complying with its obligations

under the Convention?s,

18 Herath. A, 2008, Climate Change and Energy in Sri Lanka, Ministry of Environment and Natural Resources, Sri

Lanka
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These actions include /nfer alia, Ratification of the United Nations Framework Convention on Climate
Change (UNFCCC) in 1993; Acceding the Kyoto Protocol (2002); Preparation of the Green House Gas
(GHG) Inventory (1994); Preparation of the Initial National Communication on Climate Change (2000);
Undertaking Research Studies on Climate Change; Establishment of the Centre for Climate Change
Studies- CCCS (2001); National Capacity Self Assessment for the Implementation of the three Rio
Conventions NCSA (2004-2006); Establishment of Clean Development Mechanism (CDM) under the
Kyoto Protocol; Establishment of the Sri Lanka Carbon Fund (2008); Establishment of the National
Advisory Committee on Climate Change (2008); Establishment of the Climate Change Secretariat
(2008), formulation of National Climate Change Policy for Sri Lanka (2011) and preparation of the
National Climate Change Adaptation Strategy (2010).

In addition, issues related to climate change and ozone layer depletion has been integrated into the
formal education system of the country by incorporating them in school curricula and some Universities
offering separate modules on climate change in their environmental science streams. Government
agencies having responsibilities of managing the environment, climate and allied fields have been
conducting training and awareness programs in schools and universities with the view to update the
students on climate change and its impacts. The Air Resource Management Centre (Air Mac) of the
Ministry of Environment is involved with conducting training programs for government officers, technical
officers of Vocational Training Institutes and Automobile Engineering Training Institutes and technicians

of garages on reduction of vehicular emissions vis a vis control of GHG emission.

The GEF Enabling Activity (Phase II) Project, Strengthening Capacity for Climate Change Adaptation
Project, Capacity Development of Clean Development Project Promotion in Sri Lanka, Preparation of
Second National Communication on Climate Change Project, are some of the significant project
interventions in the recent past through which institutional capacity of respective agencies has been
strengthened to enable complying with the national obligations of the Climate Change Convention. As
the need for information exchange has been recognized as a priority, actions towards networking of

climate change related institutions in Sri Lanka in this regard is in the process of development.

1.5.3 Goals of National Climate Change Adaptation Strategy for Sri Lanka
(NCCAS)

Although Sri Lanka s ¢ o n tto gldbal tvarnoing is insignificant, its vulnerability to climate change
appears to be very high. Hence, Sri Lanka has recognized the need for climate change adaptation in
order to achieve its economic development goals as articulated in the Mahinda Chintana policy
framework while ensuring environmental sustainability. In view of this, the Ministry of Environment in
2010 developed the National Climate Change Adaptation Strategy (NCCAS) defining a prioritized
framework for action and an investment plan for the period 2011- 2016 with the overall goal of
systematically moving the country towards a climate change resilient future. In order to achieve this goal

NCCAS has identified the following strategic thrust areas for action.
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Mainstream Climate Change Adaptation into National Planning and Development
Enable Climate Resilient and Healthy Human Settlements
Minimize Climate Change Impacts on Food Security

Improve Climate Resilience of Key Economic Drivers

=A =4 =4 4 =4

Safeguard Natural Resources and Biodiversity from Climate Change Impacts
1.6 TNA Relevance to National Development Priorities:

In the recent years, the population pressure has brought in wide range of environmental problems in Sri
Lanka. Land degradation, pollution and poor management of water resources, impacts of past large
scale deforestation, loss of biological diversity, coastal erosion, increasing scarcity of water for
agriculture, inadequate facilities for waste disposal in urban areas, wide range of issues in the transport
sector and increasing loss of agricultural productivity are some of such major issues faced with. Besides
these environmental issues, inequalities in income distribution and access to essential services in
different districts, in increasing income disparities and malnutrition are the significant economic and

social challenges prevalent at present?®.

In spite of these challenges, Sri Lanka has already made an impressive progress towards meeting the
Millennium Development Goals in key areas of human development such as education and health. Being
a developing country, graduating to the middle income country status is remarkable achievement despite

the severe social and economic setbacks of the 2004 Asian Tsunami and long years of civil conflict.

The Government s new Nat i on Mahinda&€hirkahz lpimRakma - Nisianifoe wo r k

a New Sri Lanka, (2010) aims at accelerating growth, with particular emphasis on equitable development,
recognizing that there has been a perpetuation of income disparities both among income earners and
across geographic regions. It focuses on three main areas: (i) achieving more equitable development
through accelerated rural development; (ii) accelerating growth through increased investment in

infrastructure; and (iii) strengthening public service delivery.

In view of this, Sri Lanka needs to accelerate economic growth in order to meet the rising expectations of
a growing population, about a quarter of which is still below the poverty line. Therefore, a sustainable
high level of economic growth must be ensured without causing irreversible damage to the environment.
The c o umnatiomaly degelopment framework and SLSSD seeks to achieve this vision through
eradication of poverty, ensuring competitiveness of the economy, improving social development,

ensuring good governance, and a clean and healthy environment.

19 ME, 2007, Sri Lanka Strategy for Sustainable Development, Ministry of Environment and Natural Resources, Sri

Lanka
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Simultaneously, the TNA aims to reduce GHG emissions and vulnerability to climate change in priority
sectors of Sri Lanka and to contribute to overall national development goals. It provides multiple benefits
at the country level, including the identification of barriers for deployment and diffusion of technologies
and facilitate in removing of policy and legal gaps leading to improvement of enabling environments,
increasing the capacity of local institutions and experts, and raising public awareness of climate change

issues.

The TNAprocess starts with an identification of a count
particular attention to GHG emission reduction potentials and adaptation needs in the context of the
appropriate country scenarios on climate change. The priority sectors and technologies are identified on
the basis of the GHG emission reduction potential, contribution from low carbon technology investments
and vulnerability to climate change impacts. Accordingly, five (05) priority sectors have been identified for
climate change adaptation. These sectors are; Food, Health, Water, Coastal Resources and Biodiversity.
The process aims at providing opportunities for achi
sustainable development through protection against climate change impacts and mitigation of climate

change.

Two main objectives expected from the TNA process:
o To meet Sri Lanka s national development priorit.i
0 To maximize the sustainability outcomes of the country, particularly through GHG emission

reduction and protection against projected climate change damage.
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CHAPTER 2

l nstitutional

involvement

arrangement

for

2.1 TNA team, national project coordinator, consultants, etc

The Sri Lankan TNA has followed the guidelines from the UNDP/UNFCCC Handbook for Conducting
Technology Needs Assessments for Climate Change (November 2010), Handbook for Conducting

Technology Needs Assessments for Climate Change (2009) and Organizing the National TNA Process:

An Explanatory Note, 201020. Overview of the institutional arrangements involved in the TNA process
proposed by UNDP/UNFCCC Handbook for Conducting Technology Needs Assessments for Climate

Change is shown in Figure 2.1.

In Country

Mational Steering
Committee

National TNA Committee

ﬁ Agriculture

Ministry of
Energy

[ Experts & academia ] Contracting Entity

| Civil Society I

Mational
Consultants (Experts)

[
¥

Sectoral / Technology
Work Groups

L3
'

| Stakeholders

Global

Regional
Centre

[ National TNA
Team
— Facilitators

— Analytical Inputs
--=-=-+ Resources

<+—» Close cooperation
—— Outputs

Figure 2.1 Institutional Arrangements for the TNA Project

Based on the guidelines proposed by the UNDP/UNFCCC Handbook, following initial steps were taken in

forming institutional arrangements for the implementation of the TNA project:

o ldentification and establishing the lead agency for TNA project implementation

20 S. Dhar, j. Painuly, I. Nygaard, 2010, Organizing the National TNA Process: An Explanatory Note, UNEP Risoe

Centre, Denmark.
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o Exploring objectives and scope of the Project through a consultation meeting

o Identification of relevant stakeholder agencies and personnel for the TNA Committee

o Identification of a core team involving the lead technical institutions and representing participants,
and other technical experts for all the sectors.

o Appointment of the TNA Coordinator and National Consultants

o Define a process for stake holder consultation by establishing the TNA committee and Technical

Sectoral Stakeholder Working Groups for all the priority sectors.

Accordingly, setting up of the National TNA team was the first operational task undertaken in the TNA
process. The Ministry of Environment (ME) being the focal point for UNFCCC and Kyoto Protocol was
designated as the lead agency responsible for the TNA process. The National TNA Team comprised of
the inter-ministerial National TNA Committee, Project Coordinator, National Consultants and Sectoral
Technical Working Groups. T h e Nati onal Advi sory Co mhe highestdevelon CI i
multi-stakeholder decision making body of the Ministry of Environment, functioned as the National
Steering Committee for the Project. This Committee comprised of senior officers from all relevant line
Ministries, members from Non-Governmental Organizations and the private sector. The Climate Change
Secretariat is located in the ME and it also serves as the chair to the National Advisory Committee on

Climate Change.

TNA Committee: The TNA Committee that included senior representatives from relevant Ministries led
the TNA process. The Committee chaired by the Secretary of the Ministry of Environment comprised of
21 members. (List of members of the National TNA committee is provided in Annex A1). The composition
of the National TNA team remained flexible to enable including any other members as required during
the TNA process. Members of the National TNA Committee were those who are familiar with national
development objectives and sector policies, overall insights of climate change, and potential climate
change impacts and adaptation needs for Sri Lanka. This National TNA committee functioned as a Task
Force overseeing the TNA process and it provided the leadership for project implementation. As agreed

at the initial TNA meeting, the specific responsibilities of the TNA committee included the following;

1. Identify national development priorities and priority sectors for the Technology Need Assessment.

2. Decide on composition and constitution of sectoral technical workgroups.

3. Review and approve technologies and strategies for mitigation and adaptation as recommended by
sectoral workgroups.

4. Review and approve the TNA Report, Report on Barrier Analysis and Enabling Framework (including a
roadmap of policies that will be required for removing barriers and creating the enabling environment),

and National Technology Action Plan for mitigation and adaptation and Project ideas for all sectors.
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The Project Coordinator: A senior officer attached to the Climate Change Secretariat with adequate
scientific background, facilitation skills and familiar with the climate change negotiations and activities
functioned as the Project Coordinator who was vested with the responsibility of managing the overall
TNA process while providing vision and leadership for the overall exercise as the focal point. This
included facilitation of communication with the National TNA Committee and Consultants, coordination
and communication with sectoral technical working groups and stakeholders, recruitment and
coordination with Consultants, formation of networks, information acquisition, preparation of Work Plans
and monitoring of the progress of the Project etc. Facilitation of TNA activities including administrative
support, organization of TNA Committee meetings, organization of technical stakeholder working group
meetings and workshops as well as implementation of the Work Plan of the Project was through the

Project Secretariat under directions of the TNA Coordinator.

National Consultants: A Team of five (05) national experts and a Team Leader provided the required
technical expertise for the adaptation component of the Project. The responsibility of each expert
included identification and prioritization of technologies, carryout barrier analysis, enabling framework &
market assessment and preparation of draft Technology Action Plans (TAP) & draft project ideas for their
respective area of expertise. The Team Leader functioned under the overall guidance of the TNA
Committee and the Project Coordinator. The responsibility of the Team Leader included providing overall
guidance to sector experts, preparation of that consolidated Technology Needs Assessment (TNA)

reports for Mitigation and Adaptation.

Sectoral Technical Working Groups: Functioning of Sectoral Technical Working Groups is discussed

under the section on Stakehol der Engagement Process

2.2 Stakeholder Engagement Process

The stakeholder involvement is very crucial to the TNA process as it reflects national response to climate
change technology, and implementation of activities at all levels. In order to ensure widest possible
stakeholder participation in the TNA process, five (05) technical stakeholder working groups were
established on sectoral basis. These stakeholder working groups represent Food, Health, Water, Coastal
Resources and Biodiversity Sectors. The stakeholders for the technical working groups have been
identified from the relevant organizations and institutions as recommended by the UNDP/UNFCCC
Handbook (2010). The stakeholders in the working groups included representatives of the Government
departments with responsibility for policy formulation & regulation, private & public sector industries,
technology distributors, users & suppliers, organizations involved in the manufacture, import & sale of
technologies and other relevant institutions such as universities, research organizations & relevant
NGOs. The Sector Working Groups were mandated with the responsibility of taking decisions with regard
to the technologies appropriate for respective sectors, undertake barrier analysis, market assessment

and enabling framework for relevant sectors, and contribute to development of TAP and project ideas.
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As recommended by the UNDP/UNFCCC Handbook, following steps have been followed in the

stakeholder involvement process;

Identification of stakeholders for sectoral working groups.
Define the goals and objectives of working groups.
Clarification of stakeholder roles.

Establishment of an ongoing process for stakeholder engagement.

=A =4 =4 A =4

Involvement of stakeholders in each stage of the process.

The goals, objectives and the working arrangements of the participatory process was discussed and
agreed with all sectoral stakeholder working groups at the National Inception Workshop. At this meeting
objective of the TNA Project and purpose of stakeholder participation was also discussed and agreed.
The main purpose of the stakeholder participation is to get their involvement throughout the TNA process
for selecting priority sectors, technology identification and prioritization, barrier analysis, market mapping
and development of enabling framework, Technology Action Plans (TAPS), project ideas etc, as they will
be intimately involved in implementation of recommended technologies. Therefore, an ongoing
arrangement has been established to get continuous and adequate involvement of stakeholders at each
stage of the TNA process.

The roles and responsibilities of stakeholder working groups have been discussed during the inception
workshop. Each sectoral stakeholder working group included around 15-20 persons representing related
organizations in the respective sectors. The compositions of the sectoral working groups were flexible
with the provision for including additional members depending on the requirement. The Project
Coordinator together with the consultants facilitated the sectoral working group discussions ensuring
maximum output from the deliberations. (The compositions of the Sectoral Technical Stakeholder

Working Groups are provided in Annex A 2).
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CHAPTER 3

Sector Prioritization

3.1 Development Priorities and Overview of Priority Sectors

3.11 Development Priorities in Sri Lanka

The sector prioritization process for adaptation started from identification of development and
sustainability priorities of Sri Lanka, with particular attention to vulnerability of different sectors to climate
change. The following are the main criteria adopted for selecting and prioritizing sectors for the climate
change adaptation;

9 Contribution to the development priorities of the country

1 Contribution to minimize vulnerability to climate change

I The market potential

1 Access to/availability of technologies in the sector.

9  Other criteria appropriate to national circumstance

The Development Policy Framework of the Government of Sri Lanka Sri Lanka Emerging W
Asia: Mahinda Chintana Vi si on f or ptrhees emutsu rSer i Lanka s economic

actions and the roadmap for the next six years?.

The economic development philosophy of Mahinda Chintana is that economic growth alone would not
bring prosperity to the society but social, cultural, religious and environmental development are equally
important. The development goals of the Government will be achieved by transforming the country to a
modern, knowledge-based, environmentally friendly and well connected rural-urban network that benefits

all citizens of the country through equitable access to development?22.

The main strategies as stated in this policy framework are;
1 A Prosperous Country: A Land of Plenty
1 Enterprises with Strength to Conquer the World
1 Developed Road Network and Transport System
1 Focus on Modern Education and Knowledge Systems
il

A Healthy Society

21 Sri Lanka Emerging Wonder of Asia: Mahinda Chintana Vision for the Future, 2010, Department of National
Planning, Ministry of Finance and Planning, Sri Lanka.

22 Annual Report, 2010, Ministry of Finance and Planning, Sri Lanka.
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1 Comforts, Convenience and Satisfactory Lifestyle

9 Shared Values and Rapid Development

The development priorities identified based on the above strategic directions in the policy framework are
as follows;
1 Agriculture: feeding the nation
Fisheries and Aquatic resources
Self reliance in Livestock industry
Irrigation: Water is our heritage and Life and
Water services Perspective
Healthy Society
Housing for All  Prosperous and healthy Lifestyle
Environment
Modern Education and Knowledge Systems
A Modern Economy Through Science and Technological Innovations
Electricity for everybody, everyday

Industry sector: Towards Global Competitiveness
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Developed Road Network and Transport System
3.1.2 Overview of Priority Sectors

Climate change vulnerabilities cut across many sectors in the economy, and threaten to compromise the
significant achievements the country has recorded in the last 20 years in increasing incomes and
reducing poverty, as well as country s ongoing devel
for the ongoing development efforts are also at risk due to climate change. The sector vulnerability
profiles developed for Sri Lanka in 201023 has identified following sectors where climate vulnerabilities
are expected to be critical. These sectors include;
0 Agriculture and Fisheries
o Water
0 Health
o Urban Development, Human Settlements & Economic Infrastructure
o Biodiversity and Ecosystem Services

The overview of the relevant key sectors is given below:

a) Agriculture and Fisheries Sectors:

Agriculture plays a major role in the economy as source of income for the majority of rural poor, source of
national growth, provider of opportunities for private investment, and a driver of agriculture related

industries. In 2010, the agriculture sector contributed 11.90% to the national GDP24. The sector provided

23 ME, 2010, National Climate Change Adaptation Strategy for Sri Lanka- 2011 to 2016
24 CBSL, 2010
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direct employment to 31.3% of the total labor force in 2009. Furthermore, it is estimated that the
agriculture-related activities provide the major source of employment and livelihood for nearly 72% of the
Sri Lankan population. In national income statistics, agriculture is defined as including crop production,
animal husbandry, fisheries and forestry. The contribution to the GDP from agriculture sector comes
predominantly from crop production which accounted for 77% in 2010. In comparison, the contributions

from livestock, forestry and fisheries sectors were 7.1%, 5.7% and 10.5% respectively?2!

Aquaculture has emerged as one of the key strategic sectors in view of the increasing demand for fishery
products, and potential for income diversification and increasing utilization capacity of scarcely used or
degraded lands. Reservoir based fresh water fishery provides significant contribution to food and
nutritional security of the rural areas of the country. With the development of inland fishery, per-capita
fish consumption in the land-locked regions such as Anuradhapura and Polonnaruwa districts has
exceeded the average national per-capita fish consumption. This has been primarily achieved especially

through culture-based fishery (CBF) in medium size perennial reservoirs and small village tanks.

b) Water Sector:

In Sri Lanka there are 103 distinct natural river basins that cover approximately 90% of the island?s. River
basins originating from the wetter parts of the up country are perennial while many of those in the dry
zone are only seasonal. According to the Agrarian Services Act No. 58 of 1979, tanks having an irrigated
command area of less than 80 ha (1 ha = 2.47 acres) are categorized as small or minor tanks. More than
90 percent of the small tank systems are clustered into cascades and these tank network systems have

been built in water scarce areas by ancient kings mainly for agricultural purposes.

Water is mainly used for domestic, irrigation, hydropower generation and industrial purposes. Protected
wells, deep & tube wells, protected springs and pipe borne municipal supplies are considered as safe
drinking water sources and water from unprotected wells, rivers, tanks and canals are considered as
unsafe. According to Mahinda Chinthanaya policy framework, 90% of people will have access to safe
drinking water by year 2016. It further envisages 100% of urban population, 90% of rural population and

80% of estate sector to have access to safe drinking water by year 2016.

¢) Health Sector:

In general the Health sector has a well established preventive and curative care network throughout the
country despite the fact that there are differences between the different geographical areas, especially
with regard to the adequacy of human resources in the public health service sector. Although the public
hospitals are satisfactorily equipped to provide communicable disease prevention services, their impact

in controlling such diseases appear to be minimal.

There are 1,042 Government hospitals in the country with 13,280 doctors and 26,629 nurses and other

related staff26. In addition there are 147 Private Hospitals mainly in urban centers. There are 316 Medical

25 Imbulana K.A.U.S.,etal, 2010
26 Ministry of Health, 2010
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Offices of Health areas in the island. The preventive care services provided by the public health officials
include Maternal and Child health, immunization, nutrition supplementation, health education, sanitation,

communicable disease prevention and many other related services.

Many communicable diseases are under control and diseases such as Malaria and Japanese
Encephalitis are almost eradicated. However, recently Dengue has achieved an epidemic level resulting
nearly 20,000 persons have been affected in 2011out of which 155 have died of complications due to
dengue. The main reason is irregular precipitation pattern and collection of clean water in an around the
human dwellings. Therefore, climate change and related extreme weather events is likely to have both

direct and indirect impacts on health of the people.

d) Biodiversity and Ecosystem Services:

Sri Lanka has a varied climate and topography, which has resulted in rich biodiversity, distributed within a
wide range of ecosystems. The biodiversity of the country is recognized as being globally important. Sri
Lanka along with the Western Ghats of India has been identified as one of the 34 biodiversity hotspots in
the world2?. Biodiversity provides a multitude of ecosystem goods and services to people of the island,
including watershed services, regulation of climate, carbon sequestration and supply of non-timber forest

products such as rattan, wild foods, fruits, medicinal plants etc., among many others.

The biggest threats to the Protected Area System and biodiversity in general come from encroachments,
conversion to other land uses, illegal extraction of natural resources, shifting cultivation, forest fires,
haphazard development projects, poaching, pollution, gem mining, siltation and sedimentation in coastal
and marine ecosystems, sewage and solid waste disposal, development of aquaculture and illegal
sand/coral mining. However, it is estimated that about 15% of the islands forests and scrublands lie
within the country s P% wohlesomeenthrind pradeated (afeéas havesayss heenm

set up in addition to these terrestrial areas.

The Sector Vulnerability Profile (SVP) for the biodiversity sector (which is a supplementary document to
Srii Lanka s National Cli mate Change Adaptation Poli
this sector. It states that, as an island nation, Sri Lanka is vulnerable to the risk of sea level rise and
increased frequency of storms that can bring major impacts on coastal biodiversity. Additionally, analysis
of climate data indicates a change in rainfall regimes, and a trend of increasing air temperature, which

can also have impacts on the country s biodiversity.

27 Myers, N., Mittermeier, R. A., Mittermeier, C. G., da Fonseca, G. A. B. & Kent, J. 2000. Biodiversity hotspots for
conservation priorities. Mature 403, 853 858

28 Ministry of Environment (1999). Biodiversity conservation in Sri Lanka: a framework for action. Colombo, Sri Lanka.
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3.2 Process and Criteria of Prioritization

In the process of prioritizing the sectors, the development and sustainability priorities, potential for
applying adaptation technologies and their vulnerability to climate change were deliberated with the

stakeholder groups and the TNA committee.

The steps undertaken by the stakeholders for prioritization of sectors are summarized in Table 3.1. The

list of the stakeholders participated in the deliberations is provided in Annex A2.

Table 3.1: Strategic Choice of Priority Sectors for Adaptation

Steps Description Development PrioritiesSter 1) / Most Vulnerable
Sector(Ster 2) [ Prioritized Sectors(Step 3)

Step 1 | Identifying Development Priorities Agriculture, Fisheries & Aquatic resources,
Livestock development, Water, Healthy Society,
Housing for all, Healthy Lifestyle,. Environment,
Education and Knowledge Systems, Modern
Economy Through Science and Technological
Innovations, Electricity for everybody, Industry
sector: Towards Global Competitiveness

Developed Road Network and Transport System

Step 2 | Identification of Sectors with high | Agriculture & Fisheries, Water, Health, Urban

vulnerability to climate change Development, Human Settlement & Economic

(/dentification was primarily based on Infrastructure and Biodiversity & Ecosystem

the Sector Vu/nerab///'a/ Pfof”es)ZO Services?® (Ref Sector VU/nefab”/.tJ/ Pfof”es)

Step 3 | Prioritizing sectors in terms of | Food, Health, Water, Coastal Resources and

development priorities, and | Biodiversity Sectors.

vulnerability to climate change

Accordingly, five (05) priority sectors were identified in the context of the national development priorities
identified in the policy framework Mahinda Chintana Vi si on f or vis-h-@s sbstaihable e
development goals of Sri Lanka, vulnerability of potential sectors to climate change based on the
vulnerability profiles,. In view of its cross sectoral significance to fisheries and biodiversity, coastal sector
was selected although it has not been recognized as highly vulnerable to climate change in the sector

vulnerability profiles.

29 ME, 2010, National Climate Change Adaptation Strategy for Sri Lanka- 2011 to 2016
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The sectors thus prioritized and subsequently endorsed by the National TNA committee are;

Food
Health
Water

Coastal
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Biodiversity

3.3 Current status of technologies in the Selected Sectors

3.3.1 Current status of technologies in the Food Sector

Technological advancements and utilization of improved technologies in agriculture is strong in certain
areas such as genetic improvement of crop species, particularly rice and in pest & disease control.
Scientific methods of crop protection and integrated pest management technologies have been made
popular through farmer education by the national extension service. Also, Sri Lanka is widely known for
development and operation of integrated irrigation systems based on water harvesting in man-made

reservoirs and by river diversions.

However, further development of technologies for improved efficiency in irrigation water management is
an urgent need. Other high priority areas for climate change adaptation in the food sector include
conservation & management of land & water resources, preserving the genetic resilience of crop
varieties & animal breeds, strengthening the resilience of inland aquaculture and development of more-

resilient varieties of crops to counter adverse effects of climate change.

Some of the technologies used at present in the Food Sector of Sri Lanka:
Plant and animal breeding

Pest and disease control including promotion of bio-pesticides and integrated pest management
Promoting precision farming and traditional varieties of crops
Conservation of plant and animal genetic resources

Conservation of crop wild relatives

Ex-situ conservation of plant genetic resources

Surface water harvesting

Soil and water conservation

Reduction of land degradation in agriculture areas

Protecting agriculture from alien and invasive species

Promoting quality seeds and planting material

Promotion of organic and bio-fertilizers

Promotion of organic farming

0O O 0O O O O o o o o o o o o

Development and improvement of post harvest technologies
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o Irrigation and water management

o Promotion of inland aquaculture

Note on Technology Selection for the present TNA: Prioritization of adaptation technologies in the
food sector has been done with the primary concern of sustaining the current levels of food production
from the ill effects of Climate Change in the short to medium term. The other important consideration was
the cost of technology. Despite the fact that these selected technologies have been in existence for
some time and requires minimal financial inputs for implementation, such technologies have not been
utilized for full potential due to various operational/institutional constraints i.e. precision farming and

traditional varieties of crops; soil and water conservation.

The short and medium term technologies which are proven and readily available, but not fully utilized at
present were selected whereas, some of the newer technologies that are costly i.e. solar-powered drip
irrigation solutions and technologies taking a longer period to produce results such as development new

varieties, breeding of new animals were not selected.

3.3.2 Current status of technologies in the Health Sector

There are many issues related with the application of the technologies available and such issues impede
achievement of the expected outcomes in times of need. Some of the issues are purely financial and
some are non-financial, and still some others are both financial and non-financial. However, the main
issue is that the adverse health effects of climate change are not yet perceived as a priority in the health
sector. The current focus is on disasters and emergencies. Therefore, the resources; financial as well as
non-financial, such as equipment, human resources, training, are provided when there is a disaster or an
emergency. In addition, technologies are expensive hence; acquisition and sustainability of such
technologies are not feasible. There is an acute shortage of qualified trainers; the attitude of health
personnel is also not conducive towards climate change adaptation activities. A paradigm shift in
approach at the top policy making level and subsequent diffusion down to the grass root level shall make
a difference over time. However, a brief description of technologies implemented by the health sector in

Sri Lanka is given below.

Transfer of knowledge & skills to Preventive & Hospital Health care workers
Mobile services including, Clinical, laboratory, water quality surveillance, in times of extreme
events

1 Disease prevention activities: Surveillance (active & passive), identification of cases, isolation,
vector monitoring, health education, food sanitation/waste management. Immunization,
prophylactic measures. Routine work conducted by public health staff.

1 Early warning on communicable diseases: Active collection of data, implementation of outbreak

control mechanisms. Supported by Ministry of Health and World Health Organization
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1 Development of National Climate change Adaptation Strategy for Sri Lanka (2010-2016) with an
objective of Enabling Climate Resilient & Healthy Human Settlements. The interventions are
directed at 1) Mobilization of stakeholders for climate change adaptation of settlements 2)
Improve planning to include climate change considerations 3) ensure adequate quality and
guantity of water for settlements 4) Combat climate change-related health concerns in

settlements 5) Increase awareness on vulnerabilities and adaptation of settlements.

Note on Technology Selection for the present TNA: It is necessary to point out that, all three technologies
prioritized in the Health Sector are not new technologies in reality. A minimal to substantial instigation
has been accomplished in all three prioritized technologies in the country since the Asian tsunami and
even before. Bomb blasts occurring in many populated and during rush hours in the urban and sub-urban
areas prompted the government to take precautionary actions by establishing an entity to train personnel
from different sectors as early as 1995. The trained group was supposed to train the personnel in their
respective working districts. The Author is one of the trained persons from the health sector. The training
included basic four phases of a disaster and how to prepare plans, report writing etc. The emphasis was
on natural disasters like floods, cyclones, landslides, epidemics and droughts etc. The accidents and

events like lightning, animal attacks and tsunami were not included.

The training of trainers were done after the tsunami at the National Institute of Health Sciences, Kalutara
and the participants prepared a set of training manuals to train Public Health Staff in the Districts. The
Environmental and Occupational Directorate in conducting a training programme for public health staff, in

which climate change and health is one component.

There is a well established early warning system throughout the island to early detection of
communicable diseases, where the information from the periphery is relayed to the Epidemiology Unit of

the Ministry of Health. The epidemiology unit then takes necessary action to contain the disease.

Health Waste Care Management is done in a prescribed way in larger institutions, especially large public

and private hospitals in urban areas.

Current inputs for Transfer of knowledge and skills to Health Personnel are satisfactory though it is not
substantial. While the main focus is on Emergency/Disaster management, some training is being
provided for hospital workers and preventive health staff. However, absence of proper cohesion between
the two groups real life situation sometimes become chaotic. There is little or no emphasis on the effects
on human health due to climate change. There is also an acute shortage of trainers and absence of

measures to retain the available personnel.
Considerable technological inputs are being made available for Early Warning Systems and networking

for information exchange on Extreme Weather events and other climate change related events. However,

the main emphasis is on Emergencies/Disasters only. The emphasis on health related climate change
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issues are not adequately addressed. Networking between principal stakeholders is lacking. There is no
focal point or structure available in the Ministry of Health to address climate change related issues.
Lacks regular information exchange is resulting poor awareness and knowledge at all levels from policy

makers to general public.

Due to these reasons, stakeholders identified 7ransfer of know/ edge and shnd/ / s o

Ear | y War niagsitechnSlgges uadershe present TNA.

3.3.3 Current status of technologies in the Water Sector

Following are the currently used adaptation technologies in the water sector;
91 Diversification of water supply by rainwater harvesting from rooftops for drinking and household

uses,

Restoration of minor tank networks (cascade systems)

Harvesting of surface runoff unlined ponds and lined ponds

Tube wells and Boreholes

Major tanks

Wells
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Desalination of brackish water by reverse osmosis

Note on Technology Selection for the present TNA: Most of these current technologies have been
selected as technologies to be considered under the present TNA due to reasons discussed in this
section. Although most of the technologies have been in use in the past, they have not yielded
satisfactory results due to multifaceted issues. All the three technologies prioritized in the Water Sector

under in the present TNA have been implemented in Sri Lanka since time immemorial.

The tradition of management, repair and maintenance of minor tank systems by farmers has been in
existence for nearly 1500 years. Considering the importance of rural development in the Dry Zone, there
have been numerous small tank rehabilitation projects and efforts, but most of them have achieved poor
results as such work has been focused on individual tanks without considering the cascade hydrology.
For example, ad hoc raising of bunds and spillways of minor tanks in recent development programs has

seriously disrupted the delicately balanced hydrology between the respective tanks within a cascade.

There are no public health regulations for construction, maintenance and testing the quality of rain water
collected in Rainwater harvesting systems in Sri Lanka. As a result, collection of domestic roof top rain
water for drinking has caused direct health concerns due to biological and chemical contamination and
indirect health issue due to disease causing insect vector breeding in the tanks. Many roof top rain water
harvesting systems in Sri Lanka have become failures due to lack of proper maintenance of roof top

rainwater harvesting systems.
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Most of the boreholes have been installed in the past without giving due consideration to major factors
affecting sustainability. It is estimated that 40% of the tube wells constructed in the last decade are
abandoned due to contamination with iron/ manganese/ fluorides. Contamination of ground water due to

bacteria, NOs-and salt intrusion also has been reported.

In the proposed adaptation technologies under the present TNA Project, steps have been proposed to

overcome those issues and problems identified in the past.

3.34 Current status of technologies in the Coastal Sector

In coastal management in the country bo t h har d and soft structural so
the level of vulnerability and level of protection required. They are applied separately or in combination,

depending on the specific conditions of the site.

Hard defences are the traditional approach to coastal defence. It utilises structures which provide a solid
barrier between the land and sea and resist the energy of the tides and waves, thus preventing any
land/sea interaction from taking place. Examples of hard defences include seawalls, sea dikes,
revetments, armour units and breakwaters. Hard defences such as dikes & revetments are used in Sri
Lanka to protect certain coastal belts which are severely affected by coastal erosion (e.g Hikkaduwa of
Southern Sri Lanka) and break waters are the commonly used structures in harbours and coastal cities
which needs protection from wave action, storm surges and inundation (harbours in Colombo, Galle &
Hambantota and cities of Colombo & Galle are the best examples). Although hard defense mechanisms
provide quick solutions against coastal erosion and inundation, they can impede the recreational use of
beaches and can be costly to construct and maintain. In addition, hard structures do not protect the

natural beauty of the coastal environment and they change the natural balance of coastal ecosystems.

On the other hand the soft defences have not been widely used or non-existent as defence mechanisms
against coastal erosion along the coastal belt of Sri Lanka, although they need less financial inputs when
compared to construction of hard structures. Mangrove replanting programmes where mangrove habitats
are destroyed due to establishment of prawn farms have shown that it is the best possible method to
protect and stabilize the coastal belts adjacent to lagoons and estuaries, against coastal erosions. The
coastal habitat restoration studies carried out after 2004 tsunami event have proved that coral
transplanting could be implemented for restoration of reefs which have been degraded due to natural
phenomena such as £/ Ninno and anthropogenic activities such as coral mining and destructive fishing
practices. Furthermore, it was evident that the coastal belts of south eastern coast (Hambanthota) where
the sand dune vegetation is not disturbed by anthropogenic activities suffered no damage or less
damage during the 2004 tsunami incident. Underwater observations before and after tsunami incident in
the southern coastal belt (Weligama) indicated that sea grass beds suffered very little or no damage

during tsunami.
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Note on Technology Selection for the present TNA: The rehabilitation of sand dunes and restoration of
mangrove vegetation are not new technologies for Sri Lanka. These technologies have existed over last
several decades in small scale and more emphasis have been provided after 2004 tsunami disaster.
Currently, rehabilitation of sand dunes involves planting Whistling Pine (Casuarina equisetifolia), which
was proved to be a failure during tsunami in 2004as these plantations could not offer adequate protection
to coastal infrastructure. The programme under the present TNA, proposes to select the economically
important plants (medicinal plants, Pandanus sp. etc.) which are most suitable to the selected sites and
plant them with community participation, in order to uplift the socio-economic status of the coastal

communities, while encouraging them to deviate from unsustainable, sand dune destructive activities.

Mangrove rehabilitation is a currently widely practiced activity, but planting mangrove vegetation is done
in a very haphazard manner. At present in Sri Lanka, mangrove replanting is carried out without a proper
zonal plans and the natural propagation of mangrove plants. In certain places plants are selected for
replanting without considering the natural biodiversity and composition. Therefore, present proposal
under TNA project suggests that mangrove replanting should be carried out by preparing zonal plans and
considering the diversity and distribution of plants which were existed in the past prior to destruction. In
addition to the replanting programmes, community should be provided some training to use the
mangroves for economic activities/cottage industries, and nature tourism activities in a sustainable

manner.

3.35 Current status of technologies in the Biodiversity sector

The current technologies adopted in the biodiversity sector are summarized below:

1 Restoration of degraded areas inside and outside the protected area network through aided natural
restoration, agro-forestry, analogue forestry as appropriate to enhance resilience and monitoring of
such restored areas

1 Increasing connectivity through corridors, landscape/matrix improvement and management (includes
altitudinal and other movement) by establishing forest corridors, corridors/linkages in aquatic
environments (fish ladders,). Strengthen management of corridors, and promote environmentally
friendly land uses that will facilitate connectivity.

I Managing and monitoring invasive alien species (IAS) by methods such as creating awareness on
IAS, eradication or minimizing identified invasive species, prevention by enforcing legislation such as

guarantine & imports related legislation and monitoring programs.

1 Reducing other stresses on species and ecosystems such as, minimizing pollution of air water& soil,
removing encroachments, stop illegal logging/clearing, prevent habitat fragmentation, prevent over
exploitation of aquatic and terrestrial species, stop poaching and enforcement of laws.

1 Adaptive management and monitoring programs of species and ecosystems. ie, fieldwork and

research to identify on the ground changes, monitoring the effectiveness of management techniques.
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1 Improve management, and increase extent of protected areas, buffer zones and create new areas in
vulnerable zones. ie, creating management plans and its implementation, capacity building of
relevant authorities, monitoring conservation activities, identifying areas to establish new protected
areas, zoning protected areas.

1 Focus conservation resources and carryout special management for restricted ranges, highly
threatened species and ecosystems. ie, use red list to identify critical species, species management
plans for highly threatened/critical species, monitoring of threatened species, in situ conservation
programs targeted at species, habitat enrichment, re-introduction of species, ex-situ conservation
etc.

1 Reviewing and modifying existing laws, regulations, and policies relating to biodiversity and
natural resources management and incorporating climate change adaptation considerations
(ensuring implementation).

1 Ex-situ conservation for highly threatened species and possible reintroduction through, improving the
status of zoological and botanical gardens, establishment of seed banks with a focus on endemic

and threatened species, plant propagation etc.

Note on Technology Selection for the present TNA: The proposed technologies under the present TNA

are not entirely new to Sri Lanka; most of those technologies are being implemented by the Department

of Wildlife Conservation and Forest Department for several decades. In most cases they have been
implemented in isolated pockets of forests or protected areas, and community participation in planning

and implementation has been very minimal. As a result most of these programmes were not successful.

i.e, Restoration of degraded areas is a programme annually implemented in the past, however, in most

cases appropriate tree species have not been selected, and community participation is very marginal in

such programmes. Moreover, some of the existing technologies are yet to be implemented in a
comprehensive manner, and are relevant in the climate context and vital for biodiversity adaptation.

Some of those technol ogi es, teshmdlogiés ware ehosendon the plesente d e X

TNA for following reasons:

- The selection of technologies for the present TNA was based on a comprehensive literature
review that included international peer reviewed journal articles, international books and current
publications.

- The technologies selected were based on what s &

new or existing technol ogi es.
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CHAPTER 4

Technology Prioritization for the Food Sector

4.1 An overview of possible adaptation technology options in Food
Sector

Food sector which includes agriculture (Rice, Fruits & Vegetables, Other Field Crops, Sugar Cane, Tea,
Coconut, Export Agricultural Crops etc.), Livestock (Dairy, Poultry etc.) and Fishery is one of the most
vulnerable sectors to climate change impacts in Sri Lanka30. Changing climate and weather patterns
suggest high potential of negative impacts on food production, food security and natural resources in the
country. The impending vagaries of climate change such as intense, uncertain, highly variable rainfall
pattern and temperature, sea level rise, combined with deterioration and dwindling of natural resources
emphasize the necessity of sustainable climate change adaptation technologies to increase the
productivity, stability and resilience of the food sector. Please see Annex C 1 for Paddy area vulnerability

with drought and flood exposure.

41.1 Technologies Identified

With a view to utilize technological approaches that can be quickly harnessed for developing adaptation
technologies to reduce vulnerability to climate change, 09 adaptation options were identified as priority
technologies for consideration. The identification of technologies was guided by factors such as the
adequacy of information available on the proposed technology, the probability of success or failure of the
technology, cost, potential risks and the level of confidence of the sector specialists in the choice of the
proposed technology. The technologies thus identified fall under the broad categories of
crop/livestock/fishery management, sustainable water use and management, capacity building of

stakeholder organization and sustainable land management.

The adaptation technology options identified are as follows;
1. Sustainable Land Management
2. Crop Diversification & Precision Farming
3. Ecological Pest and Disease Control

4. Rain Water Harvesting

30 ME, 2010, Sector Vulnerability Profile: Health, Supplementary Document to: The National Climate Change
Adaptation Strategy for Sri Lanka, 2011 to 2016, Ministry of Environment, Sri Lanka.
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5. Solar-powered Drip Irrigation

6. Development of Appropriate Breeds
7. Development of Appropriate Varieties
8. Responsive Agricultural Extension

9. Sustainable Culture-Based Fisheries

All the technologies identified are currently available in Sri Lanka. Of the proposed technologies, Rain
Water Harvesting, Solar-powered Drip Irrigation, Responsive Agricultural Extension and Sustainable
Culture-Based Fisheries are proposed for short term implementation while the other technologies are to

be implemented on long term basis.

Adaptation Scale of Benefits
Technology Implementation
1.Sustainable Land - Increased agricultural productivity and food security
Management - Creation of employment

- Cost of reservoir de-silting and other off-site costs
reduced

- Increased profitability from farming leading to reduced
cost of commodities

- Improved livelihoods and social sustainability

Large Scale - Land degradation and downstream sedimentation &
siltation reduced

- Reduced contamination of soil and surface and ground
water

- Reduced GHG emissions

- Minimize non point source pollution

- Secured bio diversity and improve ecosystem

sustainability

2. Crop - Increases crop yield, quality and reduced production costs
Diversification & due to efficient use of farm inputs and labor
Precision - Ensure productivity and food security
Farming - Minimized health problems from environmental pollution

resulting from indiscriminate resource use

- Increased returns on investments and improving

Large Scale ) ) )
attractiveness of farming, particularly to youth, through
adoption of high-tech methods.

- Prevents soil degradation in cultivable land.

- Reduction of chemical use in crop production

- Efficient use of water resources and other natural

resources
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Demand driven fertilizer management systems will ensure
conservative use of fertilizer contributing to reduced GHG
emission

Facilitate bio diversity conservation

3. Ecological Pest

Lowers costs of pest & disease management over time

And Disease Increases value of produce
Small Scale ) )
Control Increased Environmental Quality
Reduced health risks
4. Rain Water Increase profits by reducing crop damages during water
Harvesting scarcity

Small Scale to

Secure ground water quality/quantity

Reduced land degradation

Large Scale
Increase job opportunities
Promote investments by lowering risks
Specially improved rural lively hood
5. Solar-powered Reduced costs of production and higher prices enabled
Drip Irrigation realizing better incomes
Year round gainful employment for the farm family labor.
Use of solar energy provides local and global benefits
through the reduction of pollutants and emission of green-
house-gases.
Lowered water withdrawal from ground water resources,
prevents depletion of ground water table and pollution
Small Scale from infusion of saline and other contaminants.
Reduced use of agricultural chemicals such as weedicides
and pesticides minimizes adverse environmental impacts
and biodiversity loss.
Drip technology also reduces soil degradation from top-
soil erosion associated with flood irrigation
Increase yields and profitability
Increase availability of food
Reduce price fluctuations of vegetables and fruits
6. Appropriate Ensured food security
Breeds Productivity and profitability
Increase employment opportunities in production sector
Large Scale
and value chain increased
Environmental health improved due to increase of disease
resistance
7. Appropriate Ensured food security
Large Scale

Varieties

Increased productivity and profitability

-36-




- Increased employment opportunities

- Reduced environmental damage by avoiding pest control

chemicals
8. Responsive - Increased overall efficiency of resource use
Agricultural Large Scale - Improved public awareness and education
Extension - Promote rural development and resource conservation
9. Sustainable - Ensured food security
Culture-Based - Create new employment opportunities in the fish value
Fisheries Large Scale chain

- No ecosystem damage

- Minimal use of external resources for fishery production

Table 4.1: Overview of adaptation benefits of the proposed Technologies

4.2 Criteria and Process of Technology Prioritization

The Multi Criteria Decision Analysis (MCDA)3! approach was employed for prioritization of potential
adaptation technologies. This approach provided opportunity to assess technologies across a range of

development and sustainability criteria.

Multi Criteria Decision Analysis (MCDA):

4.2.1 Determination of Criteria and Weightings

The criteria applied for evaluation of technologies included cost of technologies, and economic, social,
and environmental benefits. The scoring system adopted to evaluate the technological options is given in
Table 4.2 Accordingly; each option was given a total score on a scale of 0 -100 by using the weight factor
assigned for each criterion. The Weight Factor for each criterion was set by apportioning 100 points on
the basis of their relative importance. . The each criterion was measured qualitatively based on the
impact of the respective option (Rank 1-5). The criterion decided and weightings are provided in Table
4.2 below.

31 Multi-Criteria Analysis: A Manual, 2009, Department of Communities and Local Government: London
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Table 4.2: Criteria and Weighting Factors

w
o

0 0 Cost of Technology

=
o

Impact on Food Security

ol

Effect on Employment generation

=
o

Economic (35) | Effect on Farmers income/Poverty reduction

Impact on Energy use

Impact on New markets/enterprises/Industries

Household labour involvement

Gender equity

Impact on Rural Development

Social (15) — -
Livelihood improvement

Community participation

Health benefits

Impacts on ground water quality/quantity

Impact on surface water quality/quantity

Impact on Soil Erosion/Runoff & Sedimentation

Environmental Impact on Soil Quality/health

(20) Effect on biodiversity conservation

Quality of Watershed functions

Impact on air pollution

NI, NN INO WWIWIFL || P PO O

Effect on GHG Emissions

4.2.2 Construction of Scoring Matrix: As described in the MCDA manual, the Scoring Matrix was
constructed based on the above criteria and weight factors (See Annex B 1 for weighted scores, costs

and benefits of technologies) and the results are given in Table 4.3 below.
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Table 4.3: Results of the MCDA

Cost of
Technology Technologies Benefits
(US$ M)

0.82 36.20

2.95 42.00 8
0.27 36.00 )
0.32 31.00 4
5.45 32.40 9
0.68 46.70 7))
0.25 19.40 6
0.55 16.00 7
0.15 50.90 (1)

The Figure 4.2 shown below, illustrates the benefits, estimated as (total score- weighted cost), and
plotted against the costs and the results were used in determining the most preferred, technologies.

Accordingly, option Nos. 9, 6 and 3 were selected as the most preferred technologies in order of priority.

Benefit Vs Cost
60
50 % Option9(1)
¢ Option6(2)
% Option2
40 T Option3 {:2 ]
E L Optiﬂﬂ 1 OptIDﬂ 5
@ * ¢
s 30 Option4d
)
20—« Option7
4 Option8
10
0 T T T T T 1
0 1 2 3 4 5 6
Cost USSM

Figure 4.1: Plot of Benefit Vs Cost for identified technology options
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4.3 Results of the Technology Prioritization

Ranking of technological options, from most cost effective to least cost effective, based on the results of

the multi-criteria analysis is given below:

(Option 9) - Sustainable Culture-based fisheries
(Option 6) - Crop diversification and precision farming
(Option 3) - Sustainable land management

(Option 4) - Drip Irrigation- Solar powered

(Option 1) - Appropriate varieties

(Option 7) - Ecological pest and disease management
(Option 8) - Responsive agricultural extension

(Option 2) - Appropriate Breeds

© © N o g bk~ 0w Dd PRk

(Option 5) - Rainwater harvesting Minor tank restoration

Despite their high potential for reducing vulnerability effects from climate change, the results of the
MCDA analysis (Fig 4.2) suggests that relatively high cost technologies such as the development of
appropriate animal breeds (Option 2), appropriate crop varieties (Option 1), and rain water harvesting

through minor tank restoration (Option 5), were not favored by the ranking adopted.

Considering the tendency to disfavor high cost interventions, and to verify the robustness of results, a
sensitivity analysis was carried out by lowering the weights assigned to cost of adaptation options by
10% (to 20%) and economic benefits increased by that amount. This did not alter the results of the

analysis in a significant manner.

Table 4.4: Summary Table for Prioritized Technologies

Scale of Time Scale | Benefits Estimated
Application (Short, (Output from total
No Technology (Small, Medium or MCDA) lifetime Cost
Medjium or Long term) (US $ M)
Large Scale)
1 Culture-based fisheries Medium Scale | Medium 50.83 0.150
Crop diversification and term
precision farming
2 Crop diversification and Large Scale Long term 45.67 0.682
precision farming
3 Sustainable land Large Scale Long term 355 0.273
management
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4.4 Summary Account of Recommended Technologies:

1. Culture-based fisheries Crop diversification and precision farming

Technology:
Use advances in fish breeding and management to develop fish culture under diverse environmental

conditions.

Summary:

Reservoir fisheries, especially culture-based fisheries (CBF) in medium size perennial reservoirs and
small village reservoirs are highly vulnerable to the climate change impacts. Unexpected rainfall changes
and changes in annual rainfall pattern in recent past have significant impacts on the water retention of
the reservoirs. Hence, an effective methodology is needed to predict water availability in seasonal

reservoirs enabling CBF farmers to adapt to changes in monsoonal rainfall pattern.

As climate change has direct influence on artificial breeding of fish, alternative techniques and/or
improvement of existing technologies is needed. Study of different techniques for successful breeding of
introduced and local fish species suitable for aquaculture is a major requirement in the finfish aquaculture

in the country under the scenario of climate change.

A combination of hard and soft technologies would be appropriate depending on local factors. Prediction
of water availability in reservoirs with climate change impacts; Identification of alternative means of
fingerling stocking; Development of techniques to identify climate change impacts on fish breeding;
Improving breeding techniques to overcome climate change influences; Effective knowledge
dissemination and capacity building are some of the appropriate technologies to overcome these

problems. (See section 4.1.1 for more details on benefits).

2. Crop diversification and precision farming

Technology: Redesign cropping patterns based on forty six agro-climatic zones of the country to enable
cultivating the most appropriate crops/varieties for the respective zone in order to effectively and

optimally utilize the natural resources, inputs, agrochemicals and stabilize the productivity.

Summary:

Rainfall pattern & intensity and over & inappropriate use of water would adversely affect the availability of
ground water. Increasing air temperature can directly affect productivity in certain ecosystems. Further,
it can increase the incidence of pest and disease outbreaks. Sea level rise will cause shifting of coastal

non-saline and inundation boundaries further inland.  Therefore, the existing cropping patterns and
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systems would lose their level of productivity and economic viability. Therefore, it will become necessary

to critically review and re-design alternative integrated farming systems at ecosystem level.

Precision farming can compliment crop diversification in securing a sustainable agricultural system. It
reduces use of water, fertilizer, pesticide, and labor, and assures quality produce. In livestock production,
precision farming can increase productivity through regulation of micro-environment, improving feed and

fodder production, and assuring timely veterinary care.

The crop diversification systems would involve modest costs in land re-design. Precision farming also
could add new costs for developing information systems and monitoring. It involves judicious combining

of low and high technology progressively integrated over time.

Development costs and adoption costs for different units of precision farming techniques can be
enumerated separately. The estimated total implementation cost works out to Rs. 75.0 million. (See

section 4.1.1 for more details on benefits).

3. Sustainable land management:

Technology: Integrated use of land management technologies that promote soil & water conservation

and preserving the overall health of the soil.

Summary:

Land degradation is one of the critical environmental problems in the country and sustainable
management of land is of high national priority. Some major results of land degradation are heavy soll
lose, high sediment yields, soil fertility decline, landslides, salinization, alkalinization, acidification
including both desertification and formation of acid sulphate soils, iron toxicity development, nutrient
accumulation, water logging and indiscriminate disposal of waste. Presently, the rate of soil erosion in the
hilly regions of the country is 100 tons/halyr. Sustainable land management techniques facilitate

increased productivity of land and agricultural activities.

Adoption of appropriate corrective measures to address negative impacts of poor land management
practices is considered long overdue. The technology proposed is highly appropriate in the current

situation and become more so with the effects of climate change.

Synergetic and additive outcomes of the Sustainable Land management assure conservation of natural
resources and sustainable agricultural productivity. All of these efforts would directly contribute in
increasingt h e n aabilityamwitlsstand against the negative impacts of climate change. Benefits will
be widespread with producers as well as consumers benefitting from the technology adoption. (See

section 4.1.1 for more details on benefits)
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CHAPTER 5

Technology Prioritization for the Health Sector

5.1 An overview of possible adaptation technology options in the Health
Sector

511 The Health Sector Vulnerability profile

Ensuring equity in health care through easy access to high quality and modern health care services
especially for lower income groups and the most vulnerable people in the country has become the focus
of the government agenda for the health sector. Under the Suva Sewana Programme announced in the

Mahinda Chintana, the government is committed to ensure high quality free health services.

Sri Lanka is vulnerable to climate change related factors such as extreme situations of temperature
changes and rainfall patterns. These conditions will influence the prevailing ecosystem equilibrium with
changes in hydrology and agriculture, which will influence microbial contamination pathways.
Transmission dynamics of vectors which are common in Sri Lanka are vulnerable to change depending
on environmental factors such as temperature, rainfall regimes, sanitation, etc. The broad categories of
health outcomes anticipated due to climate change are increased incidents of morbidity and mortality
through air pollution, water and food borne diseases, vector and rodent borne diseases and impacts of

food and water shortages.

Climate change impacts in Sri Lanka are particularly significant in the following areas32:
0 Vector borne diseases essentially mosquito borne diseases
0 Rodent borne diseases
o Food and water borne diseases
o Nutritional status
o Other environment related disorders

In Sri Lanka many communicable diseases are under control and diseases such as Malaria and JE is
almost been eradicated. Recently Dengue has reached an epidemic level, affecting nearly 28,000
persons in 2011 out of which 185 have died of complications of dengue33. The main reason is irregular

rainfall patterns and resultant collection of clean water in an around the human dwellings. Improper

32 ME, 2010, Sector Vulnerability Profile: Health, Supplementary Document to: The National Climate Change
Adaptation Strategy for Sri Lanka, 2011 to 2016, Ministry of Environment, Sri Lanka.
33 Epidemiology Unit of the Ministry of Health, Sri Lanka
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storage systems to overcome water shortages and inappropriate solid waste disposal are other reasons

for mosquito breeding and spread of Dengue.

The available adaptation technologies fall within three categories;
1 New Technologies ie. introduction of new vaccines, drugs and insecticides
2 Relatively new technologies being disseminated in developing
Countries e.g. well equipped mobile laboratories; Computer based information and reporting
systems.
3 Well established technologies needs to be assessed for sustainability and for further

improvements.

In Sri Lankan context, it is ideal to support all the above, but when considering use of a particular

technology it is imperative to assess its potential risks against the benefits.

5.1.2 Technology Identification

Following nine (09) adaptation technology options were considered for the Health sector as priority
technologies.
1. Transfer of knowledge and skills to Health Personnel
2. Diagnostic facilities to detect water borne diseases
3. Technology to detect, prevent and control water borne diseases
4. Technology for Early Warning Systems and net-working for information exchange on extreme
events and other Climate Change related events
5. Research to identify the magnitude of diseases and other aspects affecting human health due to
climate change
6. Drinking water quality improvement through continued surveillance during and after extreme
weather events
7. Technology to improve urban health inputs to adapt to climate change and extreme weather
events related adverse health impacts
8. Technology to enhance adaptability of the people to overcome traumatic effects due to climate
change related extreme events.

9. Technology for management of health care waste

5.2 Criteria and process of technology prioritization

The methodology used to prioritize the technologies was Multi Criteria Decision Analysis (MCDA)
Approach. This approach provided opportunity to assess technologies across a range of development
and sustainability criteria. As described in the MCDA manual, the chronological order of events of the
MCDA are; establish the decision context; identify the objectives and criteria; scoring; weighting;

combining weight and scores for each technology; examine results and sensitivity analysis.
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The nine (09) technologies identified at the initial stakeholder consultations were considered for

evaluation.

5.2.1 Multi Criteria Decision Analysis (MCDA)

Determination of Criteria and Weightings

The criteria for evaluating potential technologies were selected through a stakeholder consultation and
the criteria included cost of technologies, and economic, social, & environmental benefits. The scoring
system adopted to evaluate the technological options is given in Table 5.1. Accordingly, each option was
given a total score on a scale of 0 -100 by using the weight factor assigned for each criterion. The Weight

Factor for each criterion was set by apportioning 100 points based on their relative importance.

Table 5.1: Criteria and Weighting Factors Identified for the Health Sector

Category Criteria Weight Factor

Cost (25) (US $) for implementation of the Technology 25
Economic (5) Minimal energy use for Technology 5
Access to Services 12
) Long-term health benefits 25

Benefits Social (52) ; ;
Local & Multi-sector involvement 9

(75)

Employment Generation 6
Environmental | Minimize Eco-system Degradation 8
(18) Impact on Pollution 10

5.2.2 Scoring Matrix: The Scoring Matrix was constructed based on the above criteria and the results

of the MCDA are given in Table 5.2 below. (See Annex B 2 for weighted scores, costs and benefits of

technologies
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Table 5.2: Results of the MCDA

50,000 69.00
50,000 29.20 8
112,500 32.00 9
50,000 71.00 1
55,000 35.40 4
50,000 32.00 5
36,000 28.00 7
43,750 29.70 6
62,500 43.90 ©)

The Figure 5.1 below illustrates the Benefits plotted against the Costs. The Benefit Vs Cost plot helped
determining the most preferred technologies. Based on the results of the analysis, option Nos. 5, 1 and 2
were selected as the most preferred technologies in order of priority. Then a sensitivity analysis was
carried out by changing the weights assigned to cost of technologies and social criterion. However, this

did not show any significant change to the above results.

Benefit Vs Cost
80
Option4 (1)
70 ption 1{2)
60
50
& Option9 (3
20 p (3)

Benefits

Optlon 8 Optlon 5 Option3

30 * : ption 6 . 4
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0 20,000 40,000 60,000 80,000 100,000 120,000

Cost US S

Figure 5.1: Benefit Vs Cost Plot for Identified Technology Options
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5.3 Results of the Technology Prioritization

The results of the Multi-Criteria Decision Analysis ranked the identified technologies in order of priority as
shown below.
1. (Option 4) Early Warning Systems and net-working for information exchange on extreme events
and other Climate Change related events
2. (Option 1) Transfer of knowledge and skills to Health Personnel
(Option 9) Management of Health Care waste
4. (Option 5) Research to identify the magnitude of diseases and other aspects affecting human
health due to climate change.
5. (Option 6) Drinking water quality improvement through continued surveillance during and after
extreme weather events
6. (Option 8) Technology to enhance adaptability of the people to overcome traumatic effects due
to climate change related extreme events
7. (Option 7) Technology to improve urban health inputs to adapt for climate change and extreme
weather events related adverse health impacts
8. (Option 2) Diagnostic facilities to detect water borne diseases

9. (Option 3) Technology to detect, prevent and control water borne diseases

Accordingly, technological options 4, 1 and 9 were rated as preferred priority Technologies for the

Sector.
Table 5.3: Summary Table for Prioritized Technologies
No Name of the Scale of Time Scale  Potential Benefits Estimated
Technology Application (Approx Mitigation (Output  total
(Small, number of (GHG from the lifetime
Medium or years) emission MCDA) Cost $ US
Large Scale) reduction) in
the Time
Scale
B A Large 3 NA 71 50,000

Systems and
networking for
information
exchange
p,  Transferof Large 3 NA 69 50,000
knowledge and skills
to Health Personnel
Management of

Medium 3 NA 44 62,500
Health Care waste
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5.4 Summary Account of Recommended Technologies

1) Technology for Early Warning Systems and net-working for information exchange on

extreme events and other Climate Change related events
Technology: Generation and sharing of information using early warning systems and networks.

Adaptation needs: Use Early Warning Systems and networking between different agencies for
information sharing on extreme events and other climate change related events in order to contain

adverse health effects.

The risk knowledge gained following risk assessments help to develop preventive mechanisms and
further enhance Early Warning Systems and networking among different agencies. Systems with
monitoring and predicting capabilities provide time estimates of the potential risk faced by communities,
economies and environment. Communication networks are needed for delivering warning messages to
the potential locations to be affected in order to alert local and regional governmental agencies.

Coordination, good governance and appropriate action plans are key points in effective early warning.

The technology diffusion will contribute to climate change adaptation through;

B Providing sufficient time for health personnel to prepare action plans based on contingency plans

to minimize and respond to expected impacts.

B Provide Health and administrative authorities to make preparations along with the support of

NGOO, UN agencies, private sector and community organizations.

B Engaging the general public at individual, family, community and country level in adaptation

activities.

2) Transfer of knowledge and skills to Health Personnel

Technology: The technology shall include providing training to enhance knowledge on adverse health
effects of climate change & adaptability and development of skills to enable undertaking adaptation

actions for selected categories of Public Health and hospital based health personnel.

Adaptation needs: Improvement of knowledge and skills among health personnel shall improve their
capabilities in implementing adaptation activities by the general public through community networks.
Although there is substantial ability to manage mass casualty incidents, knowledge on climate change
related health consequences and skills to manage outcomes of such events are not adequately
developed in curative care institutions. The health personnel should be provided with complete

knowledge and skills on full circle of disaster management including preparedness, mitigation, response,
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early recovery, sustainable development and documentation as appropriate to the respective category of

personnel.

The transfer of knowledge to the general public through the skilled health personnel will help to adapt
and minimize the adverse impacts of climate change such as vector borne & food borne diseases,
injuries and effects of extreme weather events like floods, landslides, drought, thunderstorms, lightning
etc. As the services provided to the community by the health personnel are administered and monitored
at district level, the program would be implemented at district level. The transfer of knowledge from the
district level to the lower levels of public health care i.e. through Medical officer of Health area to Public
Health Inspector range down to Public health Midwife area and to the communities in the villages will be
facilitated so as to improve adaptation modalities towards minimizing adverse effects of climate change

on the health sector.

Formulation of Hospital Disaster Management Teams and Development of a Hospital Emergency Plan
will enable improving the effectiveness and the efficiency of activities undertaken at a time of disaster.

Skills to perform pre-determined tasks, accurately and timely by different categories of staff of a hospital
and to succeed in synchronization with others according to the plan shall be improved through
participatory planning, documentation and sharing of plans, and testing the plan by conducting drills and
simulations. The plans shall be reviewed on the outcome of the drills and simulations and the lessons

learned shall be recorded for future reference.

Social benefits of this programme would be: The enhanced opportunities for the participation of
community leaders and volunteers in the implementation programs will enable achieving desired
outcomes. Continued involvement of the general public will depend on the enthusiasm of the health
workers and non-tangible incentives gained by them through the success of interventions. Technology
transfer will improve the food and personnel hygiene at the household level, ability to prevent

communicable diseases, injuries during extreme events and improve health seeking behavior.

Economic benefits: Active participation of the public in economic development activities at individual,

family and community level will be ensured. Capital requirement for intervention is minimal.

Environmental benefits: GHG emissions are minimal. The technology will enhance reduction of pollution

by human activities and the technology itself has no direct impact on environment.

3) Management of Health Care waste:

The objective of this technology is to transfer knowledge and skills related to better health care waste

management to health care personnel.

Adaptation needs: Improper management of health care waste contributes to pollution of soil, water and

air leading to health hazards. As the climate change effects and related extreme events are on the
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increase, current haphazard hospital waste management practices has to be replaced with proper

systems to minimize the adverse health effects.

This technology contributes to climate change adaptation by minimizing the adverse impacts on
environment (air, water, soil, animals, plants and land), thereby reducing the effects on human health and

wellbeing, and also reducing the disturbances to public security and order.

Implementation: It has been well conceived is an urgent need for proper HCWM to minimize the adverse
effects on humans and the environment. In the absence of proper HCWM system, the impacts of climate
change and extreme events would be greater than that of under normal circumstances. Participation of
both the public and private sector, which are catering to the health services of the country need to be
ensured while resources from NGOs, UN agencies and bilateral and multilateral donors are sourced for

successful implementation.
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CHAPTER 6

Technology Prioritization for the Water Sector

6.1 An overview of possible adaptation technology options for the Water
Sector

6.1.1 Brief Overview of the Water Sector

Water is the most essential ingredient for the sustenance of all living organisms. The total renewable
water resources available in the freshwater ecosystems of Sri Lanka is estimated at 49 km3 as surface
water, 8 km3 as groundwater, and a further 7 km3 as overlapping water. Surface water includes rivers,
villus34, man-made reservoirs, minor tanks etc. In Sri Lanka there are 103 distinct natural river basins that
cover nearly 90% of the island35. Mahaweli River (Ganga) is the longest river and it covers about 16% of
the island's total area. It is the only perennial river which passes through the dry Zone of the country. The
collective length of the all 103 rivers is about 4,560 km21. The vast ancient reservoirs, small and large
tanks and canals built by ancestors are supplemented today with many recently built irrigation and
hydropower reservoirs. More than 90% of the small tank systems are clustered into cascades and these
tank network systems have been built in water scarce areas by the ancient kings mainly for agricultural

purposes.

There are six main types of groundwater aquifers in Sri Lanka. They are shallow karstic aquifers, coastal
sand aquifers, deep confined aquifers, lateritic aquifers, alluvial aquifers and shallow regolith aquifers in
the hard rock region. In addition to these main aquifers, a large number of small groundwater pockets

can be found throughout the country.

In Sri Lanka, water is mainly used for domestic, irrigation, hydropower generation and industrial
purposes. Water from protected wells, hand pumps, tube wells, protected springs and pipelines are
considered as safe drinking water sources and water from unprotected wells, rivers, tanks and canals are

considered as unsafe.

Adaptation technologies already in use in Sri Lanka have been designed primarily in response to

decrease in surface water availability and per capita water availability. These adaptation technologies are

34 Villus are wetland ecosystems also known as freshwater marshes found in the low lying areas where rivers flow
and incidence of frequent flooding is common. These areas have a perennially high fluctuating water table. Flooding
and rain water accumulation suppress tree growth in such areas, but encourage some types of grasses, and other

aquatic plants.

35 Imbulana K.A.U.S, eta/2010, Srr i Lanka Water Devel opment Report

-51-



important in order to protect health, wellbeing and economic development during the periods of water
scarcity. Diversification of water supply by rainwater harvesting from rooftops for drinking and household
uses, household drinking water treatment and safe storage, harvesting of surface runoff rainwater,
restoration of minor tank networks and desalination of brackish water are some of the solutions used
when there is a water scarcity. The Community Water Supply and Sanitation Project (CWSSP), Lanka
rainwater-harvesting forum and certain other organizations facilitate rain water harvesting programs in Sri
Lanka. When there is a scarcity of surface water, demand for ground water increases, and
Boreholes/tube wells are used to extract ground water in such situations. Please see Annex C 2 for

Drinking water sector vulnerability to flood exposure and sea level rise.

6.1.2 Identified Adaptation Technologies in the Water sector

Seven (07) potential adaptation technologies were identified as priority technologies through stakeholder
consultations and the technologies so identified are of three types as given below;
1 Technologies identified in response to risk of flooding due to increase in rainfall intensity.
1 Desalinization of surface water and ground water due to sea water intrusion as a result of sea
level rise

1 Technologies identified for resilience to water quantity and quality degradation.

The identified technology options are as follows;

1. Rainwater harvesting from rooftops for drinking and household uses
Surface runoff rainwater harvesting
Household drinking water treatment and safe storage
Boreholes/tube wells as a drought intervention for domestic water supply
Solar distillation

Restoration of minor tank networks

N o o b~ w DN

Desalination of brackish water by reverse osmosis

6.2 Criteria and process of technology prioritization

6.2.1 An overview of possible adaptation technology options and their
adaptation benefits

As indicated in the table 6.1, all the adaptation technologies identified fit into one or more typologies
because their ability to contribute to one or more aspect of climate change adaptations. The six
typologies are:

91 Diversification of water supply

1 Ground water recharge

1 Preparation for extreme weather events
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