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Ministry of Environment
Message of the Minister of Environment

Ratification of the UN convention on Climate Change is one step forward for committing Sri Lanka to address
climate change and related issues, and implement strategies for adaptation and mitigation programmes within a
broader framework of sustainable development. Since the submission of the Initial National Communication to
the UNFCCC, the country has established an institutional set-up in order to mainstream climate change issues in
tothe national agenda.

We are already experiencing significant changes in our climate system including drastic variations in rainfall
patterns and other extreme climatic events such as droughts and flash floods in most of the places in the country.
Most of these adverse climatic events that we are experiencing today are most likely due to impacts of climate
change, which have been caused by human activities. The impacts of these climate related events directly affect
the nation's economic, social and environmental systems, We need to implement adaptation practices to
address the negative impacts of climate change.

Having considered the importance of addressing local climate issues as well as the national commitments
towards the global community under the Climate Change Convention, the Ministry of Environment has
implemented very significant institutional reforms and actions during the recent past. In order to overcome
these climate change related problems, number of national environmental and related policies have been
prepared and adopted by the government to guide the implementation of the initiatives that address
environmental issues, in collaboration with the relevant sectoral agencies. "Mahinda Chinthana - Vision for the
Future", the National Development Plan of Sri Lanka along with the National Environmental Policy and "Haritha
(Green) Lanka" Action Plan provide the framework and overall strategies for the country's sustainable economic
development.

Being part of our obligations to the convention on climate change, the Second National Communication on
Climate Change (SNC) for Sri Lanka has been prepared, and it is an important step towards assessing and
addressing the negative impacts of climate change.

| take this opportunity to express my sincere appreciation to all those who contributed to the Second National

Communication including the United Nations Development Programme (UNDP) and the Global Environmental
Facility (GEF) for financial support extended towards this achievement.

e

ura Priyadarshana Yapa MP
Minister of Environment




Foreword

Sri Lanka has ratified the United Nations Framework Convention on Climate Change (UNFCCC) in November
1993. As a part of its obligation, Sri Lanka is required to submit the National Communication on Climate Change
periodically. Sri Lanka is one of the most vulnerable nations to the impacts of climate change including extreme
weather conditions like droughts and floods. Although the per-capita Greenhouse Gas (GHG) emission in Sri
Lanka is as low as 0.6 t per year, according to the data of the Department of Meteorology, an increasing trend in
annual maximum temperatures with rates up to 0.046°C per year has been observed during the last four decades.
The impacts of climate related events are felt right across the nation's economic, social and environmental
systems, thus making future changes in climate, including extreme events, anissue of great national concern.

Having considered the importance of addressing local climate change issues as well as the national commitments
towards the global community under the climate change convention, the Ministry of Environment has
implemented many activities with the objective of identifying the causes of climate change and its impact on Sri
Lanka. Since the submission of the Initial National Communication, a number of significant national
environmental and related policies have been prepared and adopted by the government to guide the
implementation of the initiatives that address environmental issues. Implementation of these policies needs
technical and financial assistance to bridge the gaps of incremental costs. And country's knowledge on
adaptationinrelation to each vulnerable sectors of the economy should also be substantially improved.

The Ministry of Environment, as the national focal point, was actively involved in the establishment of the Climate
Change Secretariat, preparation of GHG inventory, implementation of the Clean Development Mechanism
{CDM) and the Sri Lanka Carbon Fund etc., during the last decade in order to implement the convention and the
Kyoto Protocol. This document presents the Second National Communication on Climate Change for Sri Lanka.

I take this opportunity to express the appreciation of this Ministry to all the experts who provided their generous
contribution for the preparation of the Second National Communication on Climate Change. Also, | wish to
extend my sincere gratitude to all state sector and non-state sector entities and individuals contributed to the
document and staff of the Ministry of Environment, particularly the staff of the Climate Change Secretariat for
their valuable contribution. Our special appreciation is extended to the Global Environmental Facility (GEF) and
the United Nations Development Programme (UNDP) Country Office in Colombo for financial assistance
provided for preparation of this document.

o7 2
Dr.R.H.S.Samaratunga

Secretary
Ministry of Environment
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NBRO MNational Building Research Organization

NCP  North Central Province

NCPC National Cleaner Production Centre

NCRE Mon-Conventional Renewable Energy

NCSD  National Council for Sustainable Development
NEM  North-East Monsoon

NEPS National Energy Policy and Strategy

NERDC Mational Energy Research and Development Centre
NG MNatural Gas

NGO Non-Government Organization

NIES  MNational Institute for Environmental Studies (Japan)
NMVOC Non-Methane Volatile Organic Compounds
NP Northern Province

NPP  National Physical Plan

MNPPD National Physical Planning Department

NPPP National Physical Planning Policy

NPV  NetPresentValue

NRMUC Natural Resources Management Centre

NW  North West

NWP  MNorth Western Province

0ODS  Ozone Depleting Substance

OFC  OtherField Crops

OND  October, November and December

00C OceanObservation Centre

OTC  OpenTopChamber

PC Provincial Council



PFC  Per-Fluoro-Carbon

PV Photo-Voltaic

R&D Research & Development

RERED Renewable Energy for Rural Economic Development
RF Rain Fall

RIG  Revised IPCCGuidelines

RRD! Rice Research and Development Institute

RRISL RubberResearch Institute, Sri Lanka

RUE  Radiation Use Efficiency

SAARC South Asian Association for Regional Cooperation
SACEP South Asia Co-operative Environment Programme
sD Sustainable Development

SDSM  Statistical Down-Scaling Model

SE South East

SEA Strategic Environmental Assessment

5GP  Sabaragamuwa Province

S5IM  SecondInter-Monsoon

SLAAS Srilanka Association for the Advancement of Science
SLSEA Srilanka Sustainable Energy Authority

SME  Small and Medium Enterprise

SNC  Second National Communication

sp Southern Province

SWB  SoilWater Balance

SWM  South-West Monsoon

TAR  Third Assessment Report

TNA  Technology Needs Assessment

TRl  TeaResearchInstitute

uc Urban Council

UDA  Urban Development Authority

UN United Nations

UNDP United Nations Development Programme

UNEP United Nations Environment Programme

UNESCO United Nations Education, Scientific and Cultural Organization
UNFCCC United Nations Framework Convention on Climate Change
UNIDO United Nations Industrial Development Organization
up Uva Province

VET  Vehicle Emission Testing



WB  WorldBank

WCD  Wildlife Conservation Department
WMO World Meteorological Organization
WUE  Water Use Efficiency

WZ  WetZone

Units

G Giga (1079)
g gramme

Gg Gigagramme
Gm gigametre

h hecto (100)

h hour
ha hectare
J Joule

k kilo (1000)
kg kilogramme
kha  kilohectare
km kilometre
m metre
M mega (10%6)
m milli (1/1000)
mg milligramme
Mha  million hectare
Mkm  million kilometre
mm  millimetre
°C degree Centigrade
P Peta (10°12)
T Tera (10°9)
t tonne (1000 kg)
W Watt
y year
Chemical Symbols

CaCO, Calcium Carbonate
Ca0  Calcium Oxide

CFC  Chlorofluorocarbon
CH, Methane

co Carbon Monoxide



CO, Carbon Dioxide

H, Hydrogen

HFC  Hydrofluorocarbon

N,O  Nitrous Oxide

NMVOC Non-Methane Volatile Organic Compounds
NO Nitric Oxide

NOx  Oxides of Nitrogen

PFC  Perfluorocarbon

50,  Sulphur Dioxide

5F, Sulphur Hexafluoride



Executive Summary

Sri Lanka is an island nation in the Indian Qcean, located about 80 km to the southeast of the Indian sub-continent. It
comprises a mainland of area 65,610 km” and a large number of small islands with only six having area more than 1,000
ha located off the northwest coast. 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, and dotted with many lagoons, estuaries, marshes, mangroves and deltas. There are altogether 103 rivers

spread around the country, with a total annual run-off of about 43 Gm'.

The climate of the country depends largely on the monsoon wind pattern. The annual mean surface temperature has
an average of about 27 “Cin the lowlands and an annual mean temperature of about 15°C in the highlands. Based on
the annual rainfall received, the country is divided In to three climatic zones - wet -, intermediate- and dry- zone. The
wet-zone covering approximately the south-western guadrant, receives an annual rainfall in the range 2,500 - over
5,000 mm, while the dry-zone covering the north, eastern and most parts of the north-central provinces receives an
annual rainfall below 1,750 mm. The intermediate-zone lying between the wet- and dry - zones receives annually
rainfall between 1750 and 2500 mm. The southwest monsoon winds bring rainfall mainly to the wet-zone, while the
northeast monsoon brings rainfall mainly to the dry- and intermediate- zones. The two inter-monsoon periods bring
rain spread over the entire country.

There is plenty of water in the wet zone, with a shallow water table from which people could obtain their water supply.
Inthe dry and intermediate zones, people depend on deep ground water sources for their personal needs as well as for
agricultural and industrial purposes. Most of the cultivation of crops in the dry- and intermediate zones is carried out
using water from irrigated schemes comprising both the ancient systems and the modern systems built over the last
several decades. Only about 36% of the households have pipe-borne water supplies.

SriLanka follows a democratic system of governance headed by an Executive President, elected by the people oncein 5
years. The country is divided into 9 provinces, and each province is divided into several districts. The system of
governance consists of the Central Government with its cabinet of ministers and 9 Provincial Councils. The legislative
body is the Parliament with 196 elected members and 29 appointed members selected out of national lists. Each
Provincial Council is headed by a Governor appointed by the President and it has its own cabinet of ministers, which is
chaired by a Chief Minister. The local administrative system operating in 5ri Lanka comprises 12 Municipal Councils, 51
Urban Councils and 257 Divisional Councils.

The mid-year population estimated for 2009 has been 20.45 million, with a current growth rate of 1.0%. The disparity in
the climatic conditions between the wet- and dry-zones has naturally demarcated the population distribution with a
larger portion living in the wet zone, particularly in the western province. According to 2001 census, 72% of the
population lived in rural areas, 22% in urban areas and 6% in plantation estates. |t is estimated that the population will

peak around 23 million during 2030-2040 depending on the growth rate.

The major crops and plantations grown in Sri Lanka are rice, tea, coconut, rubber, sugar cane, cinnamon, pepper,
cashew and a variety of spices and seasonal crops. Out of 6.56 million ha of total land area, approximately 1.86 Mha
constitutes cropland, out of which about 720 kha is under rice cultivation, while the plantation crops tea, rubber and
coconut cover approximately 213 kha, 124 kha and 395 kha, respectively. Forests cover an extent approximately 2,000
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khaincluding about 95 kha of planted forests. In 5ri Lanka, rice and other seasonal crops are cultivated in two seasons—
Yala and Maha which coincide with the two rainy seasons, south-west monsoon period and the second inter-monsoon

period.

The country's economy is based mainly on the service sector which has contributed 59% to the GDP in 2009, with the
industrial and agricultural sectors contributing 29% and 12%, respectively. The GDP {at current price) in 2009 has been
Rs 4,825 billion (US55 42 billion) with an average annual real growth rate of 6.4% during 2004 — 2008 period. The per
capita GDP (current price) has grown from about U55 838 in 2001 to more than USS 2,000 by 2008. Sectors that have
brought revenue to the country were industrial production, agriculture, fisheries, tourism and mineral exports

including gem stones, among others.

Srilanka's present primary energy supply is based mainly on biomass (48%), petroleum oil (43%) and hydroelectricity
(9%, with the total amounting to about 415 PJ. The Non-Conventional Renewable Energy sources are contributing only
about 0.1%, while the cantribution to the electricity grid is about 4%. The government plans to increase this ratio to
10% by 2015. 5ri Lanka has no petroleum oil or coal. However, one coal power plant of 900 MW capacity is under
construction and another (1,000 MW) is being planned to meet the future electricity needs. Hitherto, electricity
generation was dependent on hydro-power (40%) and petroleum oil (60%). The total electricity consumption in 2008
has been 9,900 GWh and the per capita consumption has been 416 kWh with the grid supply penetrating to about 85%

ofthe househaolds.

Public transport systems are widely used and are available in all parts of the country, operated by both the government
and private owners. SriLanka's railway lines cover a total distance of 1,150 km, extending to southern, northern, north-
western and eastern parts of the country from the capital city which is on the western coast. Diesel operated vans are
used widely for personal transport. Freight transport is done mostly by diesel driven trucks though there is potential to
use railways. Waste disposal has been an issue in recent times with no properly designed sites for its disposal.

Mandatory vehicle exhaust monitoring system is operating helping in the control of air pollution.

Sri Lanka gets affected by many extreme events annually including floods, landslides, droughts and occasional
cyclones, causing much damage to life and property. 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.

The government provides free health service as well as free education to its citizens and as a result has been able to
maintain high life expectancy and high literacy rate among the people. The university as well as all tertiary level
education is available without any fee to eligible students. There is, however, high competition for university
admission.

Greenhouse Gas (GHG) Inventory

The National GHG Inventory was computed for the year 2000 using mostly the Revised 1996 IPCC Guidelines. In the
absence of segregated information, Tier | methodology was used. Most of the activity data were taken from data
published by government agencies such as the Sri Lanka Sustainable Energy Authority, Census and Statistics

xvil
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Department and the Central Bank. Carbon Dioxide from fuel combustion has been the major source and it has shown a
growth from 5447 Ggin 1994 to 10,430 Gg in 2000, The agriculture sector has shown a growth from 157 GgCH, in 1994
to 185 GgCH, in 2000. The land use change and forestry sector, an the other hand, has shown an emission of 27,882
GgCO, in 1994 whilein 2000, has shown an uptake of 6,254 GgCO,. The waste sector has shown a growth from 14 GgCH,
to 97 GgCH, during this period.

Considering only the emissions, excluding the land-use change and forestry (LUCF) sector, CO, emissions have shown
the highest contribution of 58%, followed by CH, and N,O with contributions of 36% and 6%, respectively. If the
remaovals from the LUCF sector are included, the corresponding emissions are 37%, 54% and 9%, respectively Thetable

below gives asummary.

Summary of Emissions/Removals

Sector co, co, CH, N, O Total
Gg Remaovals Ggl0y, GECO,, GgC0y,

Gg (Net)
Energy 10,430.0 881.4 251.1 11,562.5
Ind. Processes 492.4 492.4
Agriculture 3,8B87.9 821.5 4,709.4
LUCF-Emissions 103 35.1 45.4
Waste 2,033.2 2,033.2
Total -Emissions 10,932.8 6,837.6 1,072.6 18,842.9
LUCF-Removals -6,254.0 -6,254.0
Total-Net 10,932.8 -6,254.0 6,837.6 1,072.6 12,588.9

In the Energy Sector, the total aggregate emission from fuel combustion has been 11,562 GgCO,,, comprising 10,430
GEg (90%) of CO,, 881 GgCO,,, (8%) of CH, and 251 GgCO,,, (2%) of N,O. Most of the CH, came from combustion of
biomass. The aggregate comprised 3,075 GgCO,, (27%) from the energy industry sub-sector, 955 GgCO, _ (8%) from
the industrial sub-sector, 5,084 GgCO,,, (44%) from the transport sub-sector, 2,178 GgCO,,, (19%)] from the household

and commercial sub-sector and 269 GgCO,,_ (2%) from the refinery use,

Jeq

Sri Lanka's industrial production has been rather low and this is reflected by the relatively low emission of 492 GgCO,
for the entire Industrial Processing sector. It comprises of 348 GgCO, (71%) from the cement industry, 78 GgCO, (16%)
from the metalindustry and 67 GgCO, (13%) from the mineral industry.

The agriculture sector has emitted a total of 4,708 GgCO,_, of CH, and N.O gases. These comprised 1,253 GgCO,,, (27%)
from enteric fermentation, 183 GgCO,,, (4%) from manure management, 2,466 GgC0,,, (32%) from rice cultivation, 760
GgCOo,,. (16%)from agriculture soils and 48 GgCO,_ (1%) from residue burning,

In the Land Use Change and Forestry sector, there is a net uptake of CO, amounting to 6,254 GgCO, comprising 5,884
GgCO, from carbon stock change in woody biomass stocks and 370 GgCO, from soils. The emissions amounting to 45

GgCO, comprised 10 GgCO, from forest fires and 35 GgCO,_from wetlands.

i
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The Waste sector has contributed 2,033 GgCO,,, of CH, emissions comprising of 1,765 GgCO,,, from solid waste disposal

sites and 268 GgCO,,, from waste water treatment plants.

ug

The total CO,emission from fossil fuel combustion is 10,430 Gg while the total aggregate emission is 18,843 GgCO
with the uptake of 6,254 GgCO,,, from the land use change and farestry sector, the total net emissionis 12,589 GgCO,,.

teg*

Impacts, Vulnerability and Adaptation

An analysis of the past climate in Sri Lanka was analyzed using temperature and rainfall data collected by the
Meteorological Department. It was revealed that during the 40 year period 1961-2000, both the maximum and
minimum temperatures at most stations have shown upward trends with rates ranging up to a maximum of 0.46°C per
decade in the case of maximum temperature and 0.27 °C per decade in the case of minimum temperature, On the
other hand, the rainfall in all stations has shown decreasing trends with rates ranging from 1.5 mm/year to 19

mm,/year, the high rates being shown in areas already receiving high rainfall.

The impact of global warming on the climate of Sri Lanka was assessed based on the IPCC Third Assessment Report
projections. The software developed by the International Global Change Institute of University of Waikato, New
Zealand was used for this purpose. Both the temperature rise and rainfall changes corresponding to different General
Circulation Madels and IPCC Emission Scenarios were obtained for different time frames, The temperature rise
projected for 2100 was found to be within 1.1°C and 2.4°C, with a best estimate of 2.0°C, which is consistent with the
values given by IPCC for the South Asia region for 2100. The temperature rise is more prominent during the south west

monscon period than in the north-east monsoon period.

While the temperature projections show the same trend for all models and seasons, the rainfall projections show a
rather complex picture. The projections are seasonally dependent, with the south-west monsoon period showing
increases in rainfall in areas already receiving high rainfall, and north-east monsoon period showing a less prominent
change, Corresponding to a moderate emission scenario of A2, one model showed anincrease in the annual rainfallup
to 400 mm, while another model showed anincrease up to 133 mm by 2100. A third model, on the other hand, showed
a decrease in the annual rainfall down to 161 mm. This change in rainfall distribution has caused a shift in the

demarcation betweenthe dry and wet-zones, with a reduction in the area of the wet-zone.

The impact of climate change was considered in four sectors — agriculture, water resources, human health and coastal
zone. Under agriculture, the crops of economic importance such as rice, tea, rubber, coconut and sugarcane were
considered. Studies were carried out under controlled conditions for rice, tea and coconut to determine their response
to CO, elevation all of which have shown positive responses. However, rice and coconut are expected te have lower
yields under increased temperature and water stress. Rice will be further affected by increased salinity. Crop modeling
studies were carried out on tea to determine its yield response to projected climate changes up to 2100, High-elevation
tea yield is expected to improve while mid-elevation and low-elevation plantations are expected to have reduced
yields. The country’s tea industry as a whole is vulnerable to climate change.

The key adaptation option proposed for all crops is to develop varieties that are tolerant to increased temperatures and
water deficits, and in the case of rice, to high salinity a2s well. Initiatives towards these have already been taken in view

of the drought conditions that plague the cultivations regularly, but much more work need to be undertaken to meet
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the future conditions. Other options that have been recommended are changes in cropping calendars and farmer
education, adoption of soil and water conservation measures, provision of drip- and regular irrigation wherever
possible, The importance of providing financial assistance to small-scale farmers to adopt recommended adaptation

measures has been highlighted.

Under future climate change, it is projected that the country will receive more rain in areas where there is already a
surplus of water, and less rain where there is a deficit of water. One adaptation measure against this that has been
recommended is to collect the excess water received during the wet season in the wet zone, and transport this water to
water-deficit dry areas, particularly to meet their requirements during the dry period. These proposals are already
being considered though firm commitments are yet to be finalized. Currently, water needs of the people living in the
dry areas are mostly met from ground water sources, both from shallow wells and deep aquifers. In order to meet the
water demand in the dry zone, a system of reservoirs and canals have been built in ancient times and this has been
recently augmented by diverting a river from the wet zone to the dry zone in the north-central and eastern parts of the

country,

The increase in temperature and shortage of water will affect people's health in many ways; direct impacts due to heat
stress, increased vector population, deaths and injuries caused by increasing extreme events and resulting spread of
disease, illnesses brought about due to non-availability of clean water. Policy measures onimproving the public health
system and educating the people are among the adaptation measures suggested. Rainwater harvesting is another

option that has been recommended.

One of the direct impacts on the coastal zone is its inundation due to sea level rise. High risk areas in the coastal zone
are being mapped. Itis expected that coastal erosion which is already causing damage will become severe. Intrusion of
salinity into low lying agriculture land and water ways are expected to limit agricultural activities and usage of water,
particularly where water is sourced for municipal water supplies from rivers at locations close to the sea. Relocation of
coastal communities, water intakes, coastal highways and other infrastructure and strengthening the defense and port
structures are some of the adaptation measures recommended,

In the long term, it has been proposed as an adaptation measure to shift the population from the present densely
populated areas in the Western Province as well as from mountainous areas identified as environmentally fragile
areas, to presently sparsely populated North-Central and Eastern Provinces, and to build up the future metropolitan
cities in those provinces. It has also been proposed to relocate the industries away from the Western Province,
enabling a more uniform distribution of resource utilization.

Mitigation Measures

The National GHG Inventory of 2000 shows that the highest CO, emission from fossil fuel combustion is from the road
transport sub-sector with a contribution of 44%. Efforts were therefore made to identify initiatives to reduce emissions
from this sub-sector first. An analysis of the vehicle fleet and their average distance traversed annually indicates that
the main contribution to emissions come from the heavy trucks used in freight transport and buses. Currently, long
distance freight transport is carried out using trucks and shifting this to railways could reduce emissions significantly,
The number of vehicles entering the city could be reduced significantly by encouraging corporate executives who

generally travel to work in their personal vehicles to attend to their work at home through networked IT facilities thus
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avoiding commuting to office at least by 2 days a week,

According to the Haritha {Green) Lanka Programme (HLP), the government has decided that bio-fuels should be
introduced blended with petroleum up to at least 10% by 2016. The average growth of fuel consumption in the
transport sub-sector during 2000 — 2007 was found to be 3.8%, and hence a growth rate of 4% was assumed for the
business-as-usual (BAU) scenario up to 2020. It is therefore suggested that considering the HLP target and other
emission reducing initiatives, a 20% reduction from the transport sub-sector could be achieved by 2020, below the
BAU case.

The second highest emitter of CO, from fossil fuel combustion is the power sub-sector, which has contributed 27% in
2000. According to the published future electricity generation plan of the Ceylon Electricity Board (CEB), Sri Lanka's
CO, emission from this sub-sector will show a rapid growth in view of coal power becoming the main source of
electricity in the near future. The government has also declared that at least 10% of the electricity supplied to the
national grid should come from non-conventional renewable energy (NCRE) sources by 2015. The CEB has also
announced a NCRE scenario through which it plans to increase the NCRE installations by about 600 MW by 2020.
Currently, about 4% of the electricity generated cames from these sources and considering the large number of
applications received from investors for NCRE project approvals, it is very likely that this target could be achieved, if not
more, It is estimated that a 28% saving of CO, emissions between the BAU and the NCRE based scenario could be

achieved by 2020in the power sub sector,

The growth rate for combustion of oil in the industrial sub-sector during 2000 and 2007 was found to be 5.6%, and
hence a BAU scenario was estimated assuming a growth rate of 6% up to 2020, The Haritho (Green) Lanka Programme
adopted by the government has given several emission reduction targets for the industrial sub-sector based on
substituting biomass for fuel oil, improving the plant efficiency and shifting to renewable energy. Based on these
targets, it was assumed that in the industrial sub-sector, a saving of 25% could be achieved by 2015 and a 50% target by
2020.

Considering the proposed reductions in the transport, power and industry sub-sectors, the overall reduction of CO,
emissions in the energy sector is estimated to be 27% by 2020 relative to the BAU scenario. In reality, the reductions
could be even more, because the above targets did not include all the mitigation options that are available. While many
initiatives have been identified for reducing emissions in the agriculture, land use & forestry and waste sectors, no
effort was made to determine any emission reduction targets for these sectors, in view of the high uncertainties in
estimating these emissions and the difficulties in monitoring the progress.

Resorting to organic farming to reduce nitrogen input to soils, better water management and no-tilling farming are
some the mitigation measures recommended for agriculture. Increasing the tree crop stand in forests and home
gardens is a cost-effective measure that has been recommended for increasing the carbon uptake in land-use sector. In
the waste sector, several initiatives have been taken to reduce methane emissions through better management of solid
waste thatis presently disposed in open dumps. Many local authorities have already commenced compost plants using
organic solid waste and engineered landfills which would reduce methane emissions.
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Technology Transfer, Research and Systematic Observations

In response to the GEF call for proposal made in 2009 for the transfer of technologies, a proposal on bamboo
processing technology was submitted by Sri Lanka and it is being considered. Several new technologies mainly in the
energy sector for efficient utilization of biomass have beenintroduced. These included extracting thermal energy from
agriculture residue and organic waste replacing oil, which have been introduced through initiatives taken by the
private sector. GEF has approved a US 5 4 million grant, co-financed with UNDP and FAQ, for the promotion of efficient
biomass utilizations technologies under a 5 years programme commencing 2011 Many micro-hydro stand-zlone
power plants have been installed in mountainous areas to generate electricity, built with locally developed
technologies. Technologies are being developed locally for producing bio-fuels and compressed biogas for use in the
transport sector, but these have not yet gone into production due to many barriers.

Several technology-needs have been identified. Under energy, these include developing on-board gasification systems
for use in passenger buses, synthesizing CO and H, present in syngas to produce liguid hydrocarbons for use as vehicle
fuels, producing hydrogen from stand-alone wind power plants for use as fuel, clean biomass burning technologies,
concentrated solar thermal technology, and technology for accommodating increased wind power. Under agriculture,
there is an urgent need to develop capability to assess impacts on agriculture systems through crop modeling and
breeding of crop varieties resistant to adverse climate conditions. Capability to quantify climate change impacts on
vulnerable sectors and assessment of adaptation strategies needs to be developed. The capability to generate future
climate change scenarios applicable to 5ri Lanka based on the latest IPCC regional projections also needs to be
developed.

A large number of short-term research studies were undertaken with funds provided by GEF under Enabling Activities
Phase Il covering climate variability, impact of climate change on crop yield, adaptation measures in agriculture,
emissions from agriculture fields and waste, carbon sequestration in forests etc. In addition, several research studies
were undertaken to determine the impact of temperature, rainfall and CO, elevation on rice, tea and coconut
plantations. These studies need to be continued to assess the overall impact on country's agricultural productivity
under future climate change scenarios using crop modeling. Studies were also undertaken to assess the overall climate
change impact on agriculture in the wet zone and to develop a district-wise mapping of vulnerability with exposure to
flooding, landslides, cyclones and droughts. A large number of areas in agriculture for undertaking further climate

change related research have beenidentified,

Sri Lanka has been making systematic observations in meteorology for over 100 years, with the technology improved
today to obtain real-time regular data on rainfall from landslide prone areas. In addition to meteorology observations,
Sri Lanka makes regular observations on agro-meteorology, hydro-meteorology and ocean-related parameters. Sri
Lanka exchanges these data with international data centers on a regular basis. However, there is a need to modernize

the data collection and dissemination system using digital systems for easy recording and analysis.
Education, Training and Public Awareness

SriLlanka's formal education system has included for several decades, environmental studies from the primary level in
schools to post-graduate level in universities. More recently, their scope has been widened to include topics on climate
change and even on ozone depletion. In several universities, post-graduate diploma and degree programmes with
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climate change components are being offered. Research on climate change related topics have been undertaken for
the dissertation for PhD degrees in some universities.

In the non-formal sector, many government organizations as well as non-government organizations have been
conducting educational and training programmes on science of climate change, its impact on key areas such as
agriculture, water resources, coastal zone and human health. These programmes were carried out mostly in schools
for the benefit of students, Many public awareness programmes were carried out by government departments and
institutions having a mandate to carry out climate change work. Public awareness programmes were also carried out
by non-government organizations including media, both the print and electronic. Special awareness programmes
were also carried out for government officers engaged in district administration and extension work in agriculture and
development activities, apprising them of impacts of climate change in areas affecting the general public.

Capacity Building and Networking

Several programmes were carried out to build the capacity of government officers and researchers to undertake
enabling activities for compliance with the UNFCCC. In 2002, funds were received by the Ministry of Environment from
GEF under Enabling Activities Phase |l Programme and these were utilized to build the capacity of a large number of
young scientists working under several senior scientists in undertaking research and investigations for generating
information on mitigation and adaptation to climate change. Funds from GEF were also received for a study on the
Assessment of Impacts and Adaptation to Climate Change which provided opportunities to local scientists to build
their capacity to undertake crop modeling studies for the purpose of projecting crop vields under future climate

scenarios.

A Japanese assisted programme is being conducted at the Ministry to build the capacity of its officers and other
interested parties in the formulation of projects for seeking CDM benefits. Several workshops were held for this
purpose. The establishment of the Climate Change Secretariat within the Ministry of Environment in 2008 has enabled
building of capacity of officers to undertake activities that would assist the country in conforming to the provisions in
the UNFCCC, and implementing various decisions of its COPs. The Centre for Climate Change Studies established within
the Department of Meteorology has helped in building the capacity of scientists in the public sector and universities in
undertaking climate change related activities.

The National Meteorological Centre set up within the Department of Meteorology maintains a network linked to the
Global Telecommunication System for global distribution and reception of meteorological data via its hub in New Delhi.
The tide gauges maintained by the National Aguatic Resources Research and Development Agency are linked to a
global network of sea level monitoring stations. 5ri Lanka isa member of several information networks covering fields
of environment (ENVINET), science and technology (SLSTINET), agriculture information (AGRINET), and education &
research information (LEARNS). The government maintains the Lanka Government Network (LGN) with links to all
ministries, departments and other public sector institutions. Currently it contains a limited quantity of climate change
information, but has the potential to expand, which will enable a wider clientele to benefit,
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Constraints and Gaps

The preparation of the GHG Inventory was carried out using the Revised 1996 IPCC Guidelines. Due to lack of
segregated data, the Tier | methodology was used and this has introduced many uncertainties. Though reliable activity
data are available in the Energy Sector, the same is not true in other sectors. Many assumptions had to be made for
activity data in both agriculture and land use change sectors, and this has made the uncertainties of emission estimates
inthese sectors appreciable. Even in the energy sector, there is uncertainty associated with the transport sub-sectorin
assigning fuel consumed by different categories of vehicles, if Tier Il methodology were to be used for estimating non-

CO, emissions.

In estimating the impacts of climate change on various sectors, no quantitative estimates were made except in one
sector, and that was in tea. This is an impediment in quantifying the overall impact on the economy due to climate
change. Though vulnerability assessment needs are to be assessed quantitatively with vulnerability rankings assigned
to each sector, this procedure had not been followed in general. As a result, it was not possible to identify vulnerable

areas that are most critical, as required in the Guidelines. Only qualitative assessments have beenincluded.

Sri Lanka being subject to regular droughts annually has already introduced many initiatives to meet the challenge of
water deficits and dry soils in agriculture and other sectors. Programmes for breeding of drought resistant varieties of
crops, procedures for water and soil conservation and other adaptation measures are already in place. The
government has already implemented large irrigation schemes to provide water to dry areas, and these would helpin
adapting to future situations. However, more work needs to be done in adapting to all aspects of climate change, which
are yet to be assessed quantitatively for 5ri Lanka. A strategy for adapting to climate change has been prepared with

funding from the Asian Development Bank,
Funding Received for Climate Change Studies

Since preparation of the Initial National Communication on Climate Change which was submitted in 2000, the Ministry
of Environment has received funds from GEF and several bilateral agencies to initiate studies on climate change and its
impacts, and to build capacity to undertake work that would enable compliance with the UNFCCC. Altogether a sum of
over USS 1.5 million has been received by the Ministry for this purpose during this decade. In addition, several other
ministries have received funds from multilateral agencies such as the World Bank, Asian Development Bank, lapan
International Cooperative Agency and several UN affiliated organizations that have provided funding to these
ministries to undertake various development projects that have a bearing on climate change. The areas for which such
funding was received included metearology, agriculture, irrigation, industries, power and energy. It is estimated that
altogether a sum exceeding USS 50 million has been disbursed for this purpose during the last decade.

i
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tion of Sri Lanka

National Circumstances

1.1  Geography

Sri Lanka is an island nation in the Indian Ocean, comprising a mainland and several small islands off the northern
peninsular, located about 80 km southeast to the Indian Subcontinent. It lies between 5°55' and 9°50' North latitudes
and between 79°42'and 81°53' East longitudes, with a maximum length of 435 km in N-S direction and maximum width
of 240 km in E-W direction. It covers a total area of 65,610 km’, including 62,705 km’ of land area and 2,905 km’ of

inland water bodies (C&SD, 2009).

1.1.1 Landand Relief

On the basis of elevation and salient landforms, Sri Lanka is divided into five topographical regions (Vithanage, 1997).

The central highlands

The southwest lowlands

The eastand southeast lowlands

The northern and north-central lowlands
The coastal fringe

Al o o

The central highlands consist of the high mountain massif in
the south to the transverse valiey of the Mahaweli River. It
constitutes high plains - Horton Plains, Moon Plains, Elk
Plains, Kandapola Plains, and Ambewela Plains - and several
high peaks - Pidurutalagala (2,524 m), Kirigalpotta (2,395
m), Totapola Kanda (2,357 m), Kudahagala (2,320 m) and
the Adam's Peak (2,243 m). The peak wildernesses around
the Adam's Peak and the Horton Plains have recently been
declared as world heritage sites by the UNESCO.

The conspicuous topography of the southwest lowlands is
the elongated parallel ridges running in the north-south
direction, which are cut by the rivers flowing east to west
originating from the central highlands. The east and
southeast lowlands comprise undulating plains with
isolated hills with flat tops. The north-central lowlands are
somewhat similar to those in the east. The land over most of
the country, other than the central highlands, is almost flat
undulating with gentle slopes. (Fig. 1.1)

Fig. 1.1 Relief Map of Sri Lanka

Source: Wikipedia (2010}
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The land above the 300 m contour, an extent of about 14,000 km’, was declared to be environmentally very fragile area,
being subject to heavy rainfall, land-slides and erosion. Most of this land, originally covered with rain forests, was
opened up for monoculture tea plantations by the British in the 19" century and this has aggravated the situation.

1.1.2  Coastal and Maritime Zone

The country's coastline is approximately 1585 km in length (CCD, 1990). The coastal fringe consists of estuaries,
lagoons, marshes, sand dunes, spits, mangroves, off shore islands, deltas and associated features. On the seaward side
of the coral reefs, and coastal and estuarine sea grass beds are found. Sri Lanka stands on the shallow Indian continence
shelly  which has a depth of only 70 m extending up to 19 km from the coast other than in the north and northeast
where it merges with the continental shelf of the Indian peninsula. The continental shelf covers 26,000 km® or little less
than half the land area of the country. Beyond this shelf, the sea bed drops to more than 800 m within 3 km. Within Sri
Lanka's territorial waters are a large number of small islands, numbering about 113, but nearly half of which are below
100 ha in extent. There are only 6 major islands larger than 1,000 ha with the largest having an extent of 12,600 ha
(Mannar Is.) and 5 others with extents between 1000 ha and 5000 ha, 4 of which zare close to the northern peninsula
and the other on the west coast at Kalpitiya (Vithanage, 1997).

In terms of the UN convention on the Law of the Sea, ratified by Sri Lanka in July 1994, the country is entitled to a total
extent of approximately 489,000 km’ of maritime waters, Comprising 437,000 km’ exclusively economics zone (EEZ)
and 51,250 km® maritime waters including Internal waters, Historic waters, Territorial sea, Contiguous zone and the
EEZ. With a relatively small land area of 65,625 km’, this gives a land to ocean ratio of 1:7.5, underlining the economic
importance of the coastal zone in terms of coastal resources, economic returns and livelihoods. Fig.1.2

In addition, according to a decision taken by the UN

Fig. 1.2 Map showing Sri Lanka's Exclusive Economic Zone

Third Conference on Law of the Sea, Sri Lanka would
have rights for a considerable wider area than the EEZ,
depending on the sediment depth around the country.
This area covers a large extent of the southern part of
the Bay of Bengal extending up to about 1.4 Mkm’,
going below even the equator (Wijeyananda, 1997). Sri
Lanka has completed the necessary survey of the sea
bed to determine the sediment depth, and filed its
claim with the UN recently. According to the results of
these studies Sri Lanka can claim an oceanic area _
almost equal to twenty-five times of its land area with — excausive
ECCenowIC ZoMR

thick sediment cover having a high potential of

avo

hydrocarbon accumulation (Tantrigoda, 2010). POLLUTION PREVENTION

The local administrative divisions bordering the coast

cover approximately 19% of the land area and
inhabited by 22% of the population (excluding

g Fcowamic 2ot A¥® Fo
Northern Province as no data were available). The

Source: Wijsyananda, 1397
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coastal zone (CZ) comprising these divisions have average widths in the range 3 - 15 km with widths higher than 10 km

lying inthe sparsely populated south-east and eastern parts.

With many of the major cities located on the coast, 65% of the urbanized land area is in the CZ, and also 17% of
agricultural lands and 20% of home-gardens. The principal road and railway network connecting the coastal cities are
located along the coastline. Some of the principal industries are located in the CZ including 80% of the tourist infra-
structure. Thus the CZ forms a critical area both in terms of ecological and economic impertance. In view of the high
population and developed built-areas in the CZ, the damage caused by 2004 tsunami was severe in terms of both the
lass of lives and infra-structure.

The coastline suppaorts a highly productive marine ecosystem. The main ecosystems along the coast important for
ecological processes and providing ecosystem system services are the mangroves, coral reefs and sea grass beds.
During 2004 tsunami, it was observed that the areas covered with mangroves suffered a minimum damage to the coast
line, which has prompted launching of programmes to increase mangrove cover along the coast line. A study carried
out after the Tsunami showed that in the Eastern Province and Southern Province, the Tsunami waves have penetrated
on an average 300 m interior from the coast with penetration up to even 1 km at certain places.

1.2 Climate

Sri Lanka's climate is characterized by the tropical monsoon system. The rainfall pattern is of primary significance in
defining the island's climate. Daily observations of the key climatic parameters were carried out by the Department of
Meteorology (DoM) at 18 stations out of 22 stations (4 being not accessible due to the civil conflict). Rainfall
observations were supplemented by observations made by a large number of registered organizations.

1.2.1 Temperature

The annual mean surface air temperature of the island is in the range 20°C - 30 °C, with an average of about 27°C. It
shows a diurnal variation, with a maximum temperature attained early afternoon, and the minimum just after sunrise,
which is in the range 5-10°C, depending on the elevation. There are considerable diurnal, seasonal and spatial
variations in the temperature leading to important region-specific patterns.

In the lowlands, the temperature rarely drops below 20°C, but it may exceed 30°C up to 35°C during prolonged
droughts, particularly in the extreme north-west and south-east corners where the rain fall is a minimum. The mean
annual temperature at higher elevations declines being governed by the adiabatic lapse rate, reaching a mean annual

temperature of about 15°C at the high elevation station Nuwara Eliya.
In general, the following can be said about the temperature variations in Sri Lanka {MD, 2010):

Number of warmer nights has increased
Number of warmer days has increased
MNumber of colder nights has decreased
MNumber of colder days has decreased

(ORORONS]
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The annual average mean temperature map constructed
based on observations made at the 18 stations is shown in
Figs.1.3.

Fig. 1.3 Annual average mean temperature 1961-2000

1.2.2 Rainfall

The most important feature of the monsoon wind regime
which controls the country's rainfall pattern is the seasonal
alteration of atmospheric flow patterns, which is caused by
the seasonally modulated excess heating of the Central Asian
landmass in summer and the excess cooling in winter
compared to the adjacent oceans (Mitra et al., 2002) Rainfall
associated with the monsoon falls into the following two
periods.

O Southwest Monsoon (SWM) period: May to .
1125139

September B 55

O Northeast Monsoon (NEM) period: December = it

B 195-29
to February P

[ 2a2-255
During the SWM, the southwestern lowlands and windward =Z:;:
slopes of the central highlands receive 500 mm to 4000 mm
of rainfall annually. The rest of the island receives less than

500mm during this period, During the NEM, the winds blow from the Central Asia across the Bay of Bengal to the

Source: MD (2010}

directions of northeastern lowlands and central highlands. The rains generated from these winds are relatively low,
being in the range 500-2500 mm received by eastern and northern plains and by the eastern sector of the central
highlands where higher rainfallis received.

The southwesterly winds from the southern hemisphere and the northeasterly winds from the northern hemisphere
converge over an area known as the Inter-Tropical Convergence Zone (ITCZ) causing large-scale convective activity.
During SWM, ITCZ lies to the north of Sri Lanka, while during NEM, it lies to the south (Mitra et al., 2002). In between the
two monsoons, ITCZ lies over Sri Lanka bringing in heavy rains resulting from the convective activity. These two periods
are:

e First Inter-Monsoon (FIM) period: March to April
O Second Inter-Monsoon (SIM) period: October to November

The amount of rainfall averaged over 1961-90 received in each of these 4 periods is shown in Table 1.1. While the
monsoons bring rain either to SW part of the country or to NE, convective activity during the inter-monsoons bring rain
to all parts of the country, with more rain spread over the country during the SIM than in the FIM. The annual rainfall
received in the country averaged over the period 1961-2000 is shown in Fig.1.4. This clearly shows the demarcation of
the wet zone covering the SW quadrant receiving rainfall in excess of 2500 mm a year. The annual average rainfall of
1860 mm received by the countryissignificant as itis used to determine the water balance in the country.
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Table 1.1 Average rainfall during different rainfall seasons for 1961-1990

Average % of annual Coef. of
Season Period rainfall mm Total rainfall variation %
FIM March - April 268 14 27
SWM May - Sept. 556 30 16
SIM October - Nov. 557 30 23
NEM Dec. - Feb. 479 26 a1
Annual Jan. - Dec. 1860 100

Source: Meteorology Department
Fig. 1.4 Annual average rainfall ([mm) 1961-2000

The cropping calendar adopted by farmers depends on this
rainfall pattern. The first cropping season commences with the g,
SWM rains and is referred to as the Yala season, while the second
season commences with the SIM rains and is referred to as the 9
Maha season. Since there is island-wide rains during SIM period,
Maha cultivationis also practiced in all parts of the country. 8.5

1.2.3 Agro-ecological Regions

The country has been traditionally divided into twoe climatic zones
-wetzone (WZ), and dry zone (DZ), mainly based onannual rainfall 7.5
distribution up to fifties, but a Colombo Plan study on the
country's land use, forestry, hydrometeorology and soils carried 7
out during 1956-61 has resulted in re-demarcation of the climatic
zones into three with a newly introduced intermediate zone (IZ) 6.5
(Panabokke, 1996).

While the annual rainfall was the key parameter used in the new
classification, the variation of the nature of other parameters such

as soils, vegetation and rainfall frequency were also taken into 79 79.5 80 80,5 81 81.5 82
Source: MD {2010)

consideration. In the revised system,

WZ receives relatively high mean annual rainfall over 2,500 mm, while DZ receives less than 1,750 mm and the IZ lying
in between receives rainfall in the range 1,750 - 2,500 mm (Punyawardane, 2008). In addition, two relatively small
regions lying at the extreme NW and SE ends of the country receiving below 100 mm of rainfall annually are referred to
asArid Zones (AZ). Both WZ and IZ fall on all three elevation ranges, while DZ and AZ fall only over the low-country.

The revised classification, however, lacked temperature information, which is important for crops such as tea. Since
temperature is governed by the elevation according to adiabatic lapse rate of about -6.5°C/km, temperature variation
was incorporated by including elevation variation into the system. In the new classification, elevation was divided into
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three ranges low, mid and up-country. The mid-country lies between 300 and 900 m elevation and the other two below
and above it, respectively. Each climatic/elevation zone was further sub-divided into several sub-regions based on
several factors including annual rainfall, elevation, land use and soil characteristics. In respect of rainfall, rather than
considering the annual value, the seasonality of rainfall and the 75% expectancy values of annual rainfall were
incorporated (Panabokke, 1996). Each region is referred to as an Agro-Ecological Region (AER), and there are 10 such
regionsinthe WZ,9inthelZand 5inthe DZ.

With the availability of more spatial and temporal data, and advancement of Geographic Information System (GIS)
technology, in 2002, the 24 AERs were further sub-divided into 46 agro-ecological sub-regions on an enhanced scale
(Punyawardane, 2003). The demarcation of the island into these sub-regions is shown in Fig. 1.5. Each sub-region is
denoted by a code. The three major climatic zones are
indicated by the first upper case letter of the code (W, |
and D). The second upper case letter of the code (L, M
and U) denotes three categories of elevation. The

Fig. 1.5 Revised Agro-Ecological Regions in Sri Lanka

numerical character in the third place of the code tgoeND
represents a more detailed moisture regime (rainfall —oe
and evaporation combined) with a degree of wetness — E"ts?
on the scale of 1 to 5 where 1 being the most favorable. E ?;2333
The lower case letter in the fourth place indicates a sub- E gtijm
region as determined by rainfall distribution and other = ?g;
physical environmental factors where degree of — E;
wetness decreasesa>f. E:’«a
M
M2A
13 Administrative Structure B
B
Sri Lanka is a democratic, socialist republic and is a Egﬁ
unitary state, governed by a central government and 9 = E,E
Provincial Councils (PC). These were established in 1987 —
through an amendment to the constitution with a view — §j3
to devolve power to all provinces in an equitable E Qﬁ
manner enabling self-governance in all local matters. &E
This is one of the measures taken by the government in E QLC’;;
seeking a political solution to the civil conflict that i
plagued the country for nearly 30 years.
1.3.1 Central Government o

The head of state is the President elected by the people once in six years. He is the Chief Executive as well as the
Commander-In-Chief of the armed forces. The President is responsible to the Parliament, which is a unicameral 225-
member legislature, comprising 196 elected members and 29 appointed members selected out of national lists. The
President appoints and heads the cabinet of ministers composed of elected and appointed members of parliament.
The President's deputy is the Prime Minister. The parliament has the authority to make all laws. The election of
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members to the parliament is based on a district-wise proportional representation system since 1978, when the
country adepted a new constitution which also gave executive powers to the President, doing away with the British
parliamentary system that prevailed since independence from British rule in 1948,

For administrative purposes, the country is divided into nine provinces, each of which is divided further in to 2-4
administrative districts, depending on the population distribution. Seven provinces have been named according to
their relative geographical position - Western Province (WP}, Southern Province (SP), Northern Province (NP, Eastern
Province (EP), North-Western Province (NWP), North-Central Province (NCP) and Central Province (CF). Two
provinces have been named based on historical divisions - Sabaragamuwa Province (SGP) and Uva Province (UP).
There is wide disparity between the development levels of the provinces, the highest being the WP while the lowest
the UP.

The districts are named after each capital city. Each districtis divided into several Divisions totaling 328, each of which is
administered by a Divisional Secretariat (DS). Under each DS division, there are a large number of village level
administrative divisions coming under a Village Officer (Grama Niladari). The officer is responsible to the government
forthe implementation of relevant rules and regulations at village level, collection of socio-economic information from

thevillagers and attending to complains with regard to minor offences among villagers.

1.3.2  Provincial Councils

The 13th amendment to the constitution adopted in 1987, established nine Provincial Councils with specific
administrative powers devolved to them. Many subjects were devolved to the PCs while a few such as defense,
security, immigration, communications and higher education were kept with the Central Government. Social
infrastructure including schools and health services are administered by the PCs, though a few selected institutions
were kept directly by the Central Government. Each PCis headed by a Governor appointed by the President and has its
own cabinet of ministers, which is chaired by a Chief Minister. Members to the councils are elected once in 5 years.

1.3.3 Local Government

The local administrative system operating in 5ri Lanka comprises 12 Municipal Councils, 51 Urban Councils and 257
Divisional Councils (Pradeshiya Sabha) to which people elect members ence in 4 years. The maintenance of public
utilities such as local roadways, community water supplies, recreation areas, public markets and regulation of
construction activities as well as waste collection and disposal are among the responsibilities of the local bodies.

1.3.4 International Relations

Sri Lanka is a founder member of the Non-Aligned Movement and the Colombo Plan. It is also a member in several
regional cooperative organizations including Asia-Pacific Economic Cooperation (APEC), the South Asian Association
for Regional Cooperation (SAARC), the South Asia Co-operative Environment Programme (SACEP), the Indian Ocean
Marine Affairs Cooperation (IOMAC), Bay of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation
(BIMSTEC) and the Indian Ocean Rim Association for Regional Cooperation (IOR-ARC). Sri Lanka is a Party to about 35
UN multi-lateral agreements (MOE) (MENR, 2008a) and treaties and a member of most UN affiliated organizations.
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The Government of Sri Lanka, during the last decade, has submitted several environment related reports to
international organizations. These included the State of the Environment submitted to SAARC (MENR, 2002a), Middle
Path to Sustainable Development (SD) which is the National Report submitted to the World Summit on 5D (MENR,
2002b), Caring for the Environment 2003-2007 - an Action Plan for SD (MENR, 2003), Caring for the Environment Il - an
Action Plan 2008-2012 (MENR, 2008h), which is a follow up to the previous report, 4" Country Report to the
Convention on Biodiversity (MENR, 2009a) and Environment Outlook 2009 (MENR, 2009b) submitted to UNEP.

1.4 Population

The current population, its growth, distribution within the country and future projections are described in this section.

1.4.1 Current populationandits growth

The last island-wide census was taken in 1981, Though a
censuswas taken in 2001, itdid not coverthe NP and EP in
view of the conflict situation, but the gaps were filled with
projected values. The population growth during 1991 -
2009 is shown in Fig. 1.6 based on Central Bank statistics
(CBSL, 2010a).

Itis seen that there is a discontinuity in the trend in 2001,
which could be attributed to the fact that population

Fig. 1.6 Population growth during 1991 - 2009
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Sowrce: CESL (2010a)

estimates prior to 2001 were projections based on 1981 census data while those beyond 2001 were projections based

on 2001 census data which were subject to uncertainties because of the conflict situation in the North and East. With

the displaced people returning to their homes since the end of the conflict, it is expected that the national census
planned in 2011 will provide more island-wide accurate data. The average annual growth during the 16 year period is

0.93%.

1.4.2  Population Distribution

There have been two migration patterns in the country
during the last 50 years. One is the influx of people in to
the city from rural areas locking for better employment,
while the other has been the migration of landless people
from rural areas to new colonization schemes established
in the NCP and EP. Yet, many socio-economic factors such
as lack of infrastructure, schooling, housing, medical
care, and the prevalence of malaria and adverse climatic
conditions prevailing in the NCP and EP have seen the
uneven population distribution pattern to continue
showing a clear demarcation between the WZ and DZ
with the highest density in the WP (Fig. 1.7).

Fig. 1.7 Distribution of population density among provinces
in 1999 and 2009
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In 2008, Colombo district in WP has the highest population density of 3,729 per km®, while Moneragala district in UP
has the lowest density of 79 per km”. According to 2001 census, 72% of the population lived in rural areas, 22% in urban
areas and 6% in estates. The last category comprises the descendants from the Indian migrant labour brought down to
work in British owned plantations or estates who still live within them and considered a separate socio-economic
group.

1.4.3  FutureProjections

Sri Lanka's future population is projected under three Fig. 1.8 Population prejections under three scenarios

scenarios - high, standard and low, as shown in Fig. 1.8

The highest projected population is shown in the year

2046 as 23.3 million. The lowest projected population is

i
shown in 2101 as 11.2 million. Sri Lanka's total E. e A ;::::dard
population will continue to rise in the foreseeable future g 1 i | D=
and reach stability for some time and a declining trend :;‘ m: T |
could occur thereafter. While the high scenario projectsa R
decreasing rate of 0.08% while approaching 2100, the Year

low scenario shows a higher decreasing rate of 0.75% for  souce: de siva, j2007)

the same period.

1.5 Water Resources

Being an island, 5ri Lanka receives its water supply sclely from rainfall, brought in from moeisture-laden monsoonal
winds flowing southwesterly and northeasterly directions during alternate seasons. Annual rainfall replenishes both
the surface and most of ground water sources, Sri Lanka is generally considered to have adeguate supplies of water
though not everywhere all the time.

1.5.1 Surface Water

Sri Lanka has 103 rivers all of which, except the longest mahaweli river, flow radially mostly originating from the central
mountains (see Fig. 1.9). The mean annual yield of the 103 river basins in the island is estimated to be 3.33 million
ha.m, of which 1.36 million ha.m flow through the water deficit regions of the country. Mahaweli River's watershed
covers an extent of 10,327 km’”. The river has a mean annual run-off of 9,000 Mm’®, which is approximately 20% of the
total run-off of all the rivers in the island. 5ri Lanka's rivers serve as the source of water for agriculture, industries and
peoples' needs of sanitation and drinking where pipe-borne water is not available.

The mean annual rainfall received over the country for the period 1961-90 was 1,860 mm (see Table 1.1). This gives the
average volume of fresh water received as 122 Gm . According to Madduma Bandara {2000}, the average annual river
flow has been estimated as 35% of the rainfall, which is equivalent to 43 Gm’. Outofthe balance 65% or 79Gm’, 20% or
16 Gm’ seeps tothe ground to replenish ground water sources. The remaining 63 Gm’ is lost to the atmosphere through
evaporation from soil and transpiration from vegetation. Water is extracted from rivers or wells for the benefit of man -
sanitation, drinking, irrigation, hydro power - but this water goes back to the soil or waterways.
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One of the main characteristics in the distribution of surface water is its excess in the WZ and deficit in the |Z and DZ.
This characteristic is directly related to the differential rainfall pattern in the country. The availahility of surface water
resources is determined to a great extent by the evaporation rates in 5ri Lanka, which are in the range 1,000-1,750
mm/year in the WZ as quoted by Madduma Bandara (2000). High temperature, prevailing dry winds and non-
availability of a plant cover are the contributory factors in increasing high evaporation rates in the D7 to exceed 2,000
mm/year. When considering the amount of rainfall received by the DZ and AZ, it is clear that the high evaporation rates
haveincreased the dryness to a considerable degree.

1.5.2 Ground Water

Srilanka's ground water supply is estimated to be around 7.25 Gm’ peryear, which is 15% of the surface water resource
(MENR, 2003). According to Panabokke and Perera (2005) "the shallow karstic aquifer of the Jaffna peninsula is the
most intensively used ground water resource in this country. The least utilized, yet adequately studied are the deep
confined agquifers, which occur within the sedimentary limestone and sandstone formations of the northwest coastal
plain. The shallow coastal sand aquifer that occurs on the coastal beaches and spits are intensively used and occupy a
total extent of approximately 125,000 ha. The alluvial aguifers of this country constitute one of the most diversified
formsinthe tropical region, and occur in both coastal and inland flood plains, inland river valleys of varying size, and old
buried river beds. These are fully used at present especially inthe WZ.

It has now been recognized that the groundwater in the hard metamorphic rock in this country is found in the
weathered rock zone, or the regolith, as well as in the deeper fracture zone of this hard rock region. This shallow
regolith aquifer is mainly confined to a narrow belt along the inland valley systems of this undulating mantled plain
landscape, and despite its low yield and transitivity, it has provided the basic minimum water needs for village
settlements over several millennia. Recent developments in agro-well farming in the north central provinces of the
country are wholly depended on this shallow ephemeral groundwater.

In Sri Lanka, groundwater resources are widely used for domestic, commercial and industrial purposes, small scale
irrigation, water supply schemes and other purposes. About B0 percent of the rural domestic water supply needs are
met from groundwater by means of dug wells and tube wells.

1.6 Agriculture

The last island-wise agricultural census, excluding the NCP and EP, was taken in 2002 (C&SD, 2008). The major crops
and plantations grown in Sri Lanka are rice, tea, coconut, rubber, sugar cane, cinnamon, pepper, cashew and a variety
of spices and seasonal crops. Out of 6.5 million ha of total land area, approximately 1.86 Mha constitutes cropland, out
of which about 720 kha is under rice cultivation, while the plantation crops tea, rubber and coconut cover
approximately 213 kha, 124 kha and 395 kha, respectively. The extents of these plantations are shown in Fig. 1.10. The
minor crops occupy about 150kha.

1.6.1 Cropping Seasons

In Sri Lanka, rice and other seasonal crops are cultivated in two seasons - Yala and Maha which coincide with the two
rainy seasons. Yala season begins with the commencement of the SWM rains in the WZ, and rain-fed Yala cultivation is

11



Fig. 1.10 The distribution of land covered with tea,
rubber and coconut plantations.
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carried out mostly in the WZ. Maha season begins in the 4th quarter with the commencement of the SIM and ends
during NEM period in the 1st quarter of the following year, with cultivation carried out in all three climatic zones
because of the island-wide rainfall received during SIM. However, there is a wide variation of the actual days of sowing
and harvesting in different parts of the country.

1.6.2 Rice Cultivation

Rice is grown mostly in the low- and mid-elevations, in all three climatic zones. It is cultivated in the two seasons - Yalg
and Maha - under both rain-fed and irrigated conditions. However, in each season only a fraction of the land that has
been prepared for rice cultivation (referred to as Asweddumised land) is actually cultivated. Generally, Maha season
covers a larger extent than Yala, in view of the fact that the commencement of the Maha season coincides with the SIM

Table 1.2 Rice extants sown and aswaddumised during 2004-2008
Estents sown and asweddumised in kha

Category

2004 2005 2006 2007 2008
Sown Maha 520.7 5806 581.3 525.4 581.6
Sown Yala 257.9 356.6 319.2 291.4 471.4
Total Sown/year 778.6 937.2 910.5 816.8 1053.0
Asweddumised 701.9 703.3 708.7 712.1 7168
% Sown Maha 74.2 82.6 834 73.8 811
% Sown Yala 36.7 50.7 45.0 40.9 65.8

Sowrce: CESD. (2009)

period when the entire country receives substantial amount of rainfall. Table 1.2 gives the rice extents sown in each

season during 2004-2008. It is seen that during Maha, Table 1.3 Praduction of paddy {rice with husk)

74-82 % of rice land is sown, while in Yala, only 37-65 %is in the two seasons

SOWN. Year Production kt
Maha Yala Total
Table 1.3 shows the seasonal production of rice over the 2005 2,012 1,233 3,245
last few years, which shows the correspondingly higher 2006 2,136 1,206 3342
L . 2007 1,973 1,158 3,131
production in Maha seasonthanin Yala season, 2008 2125 1,750 3,875
Sometimes, farmers grow subsidiary crops in land not 2008 2384 1,266 3650
’ Average 2,126 1,323 3,449

sown with rice in Yala, depending on the availability of
water. In mid-elevations, terraced fields are a common

Source: CE5D, (2009)

sight in hill slopes, while in the low-land, rice fields occupy long stretches of valleys lying in between high ground. In the
IZ and DZ, rice fields are irrigated with water stored in tanks built many centuries ago, as well as in recently built
irrigation systems. On an average, 70% of rice extents receive water from either major or minor irrigation schemes
while only 30% is rain-fed, resulting in a larger extent of rice being cultivated in the DZ than elsewhere.

1.6.3 Tea Cultivation

Tea is grown in 14 districts mostly located in the WZ and the balance in the 1Z at all elevations. The census carried out in
2002 showed an extent of 212,700 ha being under tea, out of which the six districts - Nuwara Eliya (50 kha), Ratnapura
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(38 kha), Badulla (31 kha), Galle (26 kha), Matara (24 kha) and Kandy (23 kha) covered 90% of the extent (C&SD 2008).
Tea is a totally rain-fed crop very much sensitive to the temperature and rain fall. The productivity of tea land is thus
dependent on rainfall and temperature. Spells of long droughts reduce the production severely.

The extent of tea held by small holders has increased to 44% by 2002, The majority of the small holders are in the low
elevations, while in the high elevations, tea land is owned mostly by estates. The tea industry keeps records of its
productions separately for three elevation categories - low grown, medium grown and high grown - the elevation
ranges being below 610 m, 610-1,220 m, and above 1,220 m, respectively (CBSL, 2002), The elevation category is an
impaortant factor in the marketing of tea, as its flavor depends on the elevation and the region. Currently, about 90% of
thetea production is exported bringing in annual revenue of more than Rs. 130 billion.

1.6.4 Rubber Cultivation

Rubber is grown in low- and mid-elevations covering WZ and IZ. The three districts - Kegalle (36 kha), Kalutara (30 kha)
and Ratnapura (22 kha) - all in the WZ, covered over 75% of the total extent. The census taken in 2002 showed that
small halders held 42% of the rubber land while it has been only 35% in 1982. The total extent also has reduced from
171,150 ha in 1982 to 116,500 ha in 2002, a 32% reduction. Of the three plantation crops, rubber is least affected by
climatic variations. Rubber plantations are replanted generally in a 30 year cycle, and the timber is a source of fuel
wood and is also utilized for furniture after treatment. The government has now decided to introduce rubberinthe DZ
districts and has already allocated land for that. Currently, only 40% of rubber is exported in the raw form, while the

balance is used inmaking value added productions locally, some of which are exported.
1.6.5 CoconutCultivation

Coconut is grown in all elevations except very high and in all three climatic zones in 23 districts. The major coconut

growing areas, however, arein Kurunegala (134 kha), Puttalam (46 kha) and Gampaha (43 kha) districts, which are
located in the lowland intermediate and wet zone. Plantations in these three districts cover about 57% of the total

extent, which was 394,800 hain 2002. It is a rain-fed crop dependent on rain fall and temperature, However, prolonged
droughts could severely affect the coconut plants, In addition to being grown as a monoculture, it is widely grown in
home gardens in all parts of the country. The productivity of coconut depends largely on the sail type. Coconut
plantations are also susceptible to pest attacks. Most of the coconut production is consumed locally and only 14% is
exported, which is mainly in the form of desiccated form and oil.

1.6.6 OtherCrops

A wide range of subsidiary crops such as sugar cane, onions, cow pea, chillies, maize, soya bean, cassava, green gram,
ground nut, gingerly, banana and vegetables are cultivated as seasonal crops covering a total extent of nearly 150,000
ha in 2005 (CBSL, 2008). In addition, perennial crops such as cinnamon, cloves, cardamom, pepper and cocoa are
grown for both export and local market, covering a total extent of about 75,000 ha in 2009, Today, cinnamon from Sri
Lanka meets about 75% of the global demand and its superior quality was known world-wide for centuries, The export

of spices and other minor crop products has brought in annual revenue of over Rs. 17 billion in 2009.
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1.7 Forests and Biodiversity

1.7.1 Forests

According to the survey carried out in 1999 the natural forest cover in the country was 22% of the country's land area.
The total natural forest cover has shown a decrease from 2,046,600 ha in 1992 to 1,942,220 ha in 1999. The Forest
Department (FD) manages 10,670 km’ of land which amounts to 18% of island’s natural habitats. The extent of land set
apart for protection in the country is about 951,333 ha or about 14% of the island's total land area. Of this, the Wildlife
Conservation Department {WCD) administers

8,618 km’ or 12.5% and all are designated as Table 1.4 Classification of Natural Forests in Sri Lanka in

protected areas. Table 1.4 gives the breakdown of 1992 and 1999

different types of forests in the country in 1990 Forest Type Extent (ha)

and 1999 which shows a 5% decline of forest 1992 1999
cover during this period. A new forest inventary is Montane Forest 3,108 3,100
being prepared by the FD using satellite imagery, UL IOnAre POt 68,838 65,792
anditis expected shortly. Lowland Rain Forest 141,549 124,341
According to the Report of the Forestry Sector e S Sk
Master Plan (FSMP) (MALF, 1995) timber is R e Db
extracted from forests to meet various needs of Riverine Forest 22411 18,352
man, including fuel-wood, furniture etc. FD has Mangroves 8,687 9,531
been engaged in reforestation as well as Sparse and Open Forest 463,843 471,583
aforestation programmes resulting in the addition Total — Natural Forests 2,046,600 1,942,220
of several thousands of hectares of plantations Planted Forasts 201,000 135,500
annually. However, the extents added each year Total Forest Cover 2,247,600 2,077,720

seem to have declined due to various reasons. Fig.
1.11 shows the distribution of forests in 1959.

Source: Forest Dapt (19849), CESD, (1995), and C& 50 (2003]

1.7.2 Biodiversity

Despite its small size, 5ri Lanka exhibits a wide array of ecosystems with a remarkable diversity of species - considered
to be the richest per unit area in the Asian region. |solation for aver 20 million years has also resulted in an exceptional

degree of endemism among SriLanka's wild flora and fauna.

Presently, Sri Lanka has 677 species of indigenous vertebrate (excluding marine forms), of which 43% are endemic,
with highest endemism among amphibians (85%), freshwater fishes (54%) and reptiles (50%), as reporter in the
(MFNR, 2009a). "Similarly" the island is home to over 3000 angiosperms, of which a guarter comprises endemic
species. Most invertebrate taxa in the island have been incompletely surveyed, but a rich diversity is apparent. Species
diversity is also high in coastal and marine systems that sustain the food and ornamental fishery. The threats to Sri
Lanka's biodiversity have been identified, chief among which are habitat loss and fragmentation, habitat degradation,
over exploitation of biological resources, loss of traditional crop and livestock varieties and breeds, pollution, human -

wildlife conflicts, a burgeoning spread of alien invasive species and increasing human population density.
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Fig. 1.11 Distribution of different types of forest cover in 1999,
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The 2008 IUCN global list of threatened species contains 534 species found within Sri Lanka, of which 119 are
invertebrates, and 280 are plants. According to the 2007 Red List of Threatened Fauna and Flora of Sri Lanka, 223
species of vertebrates (amounting to 33% of all vertebrate species in the island), of which 62% were endemics, were
found to be threatened; among them about 57 species of inland vertebrates assessed were Critically Endangered.
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Although forest loss has occurred in all climatic regions, clearing of wet zone forests for plantation agriculture has had
the most serious consequences. These forests that are the main repositories of the country's rich biodiversity, and
much of the endemics, have continued to recede perceptibly due to the demand for land in the densely populated wet
zone. They exist today as a series of small and fragmented forests located precariously in a sea of human settlements
and monoculture holdings of tea and rubber. There is concern that maost of these forests may now be too small and
fragmented to maintain functional ecosystems and viable populations of fauna and flora in the long term. As a result,
many of SriLanka’s endemics are threatened with extinction in the foreseeable future.

Dver exploitation of biological resources at levels exceeding the recuperative capacities of ecosystems and species;
and the haphazard disposal of wastes and pollutants, loss of genetic diversity by the replacement of traditional
varieties of livestock and crops with new high yvielding varieties that show low resistant to pests and disease, threats to
native species and ecosystems from alien invasive species, and increasing human-wildlife conflict that has already
reached alarming proportions in the dry zone due to large scale human colonization of elephant habitats are other
major threats to Sri Lanka's biodiversity. The socio-economic and ecelogical implications of biodiversity loss can be
considerable and wide ranging, due to changes in forests and related ecosystems, inland wetlands, coastal and marine
systems and impacts of such change on development activities, including tourism and trade.

1.8 Economy

The current situation of the country's economy and the contribution from various sectors to its growth are described
here.

1.8.1 Current Economy

Sri Lanka's (GDP) Gross Domestic Producer (at current price) in 2009 has been Rs 4,825 billion (U5 42 billion) with an
average annual real growth rate of 6.4% during 2004 - 2008 period (CBSL, 2009). The services sector has been the

highest
contributor to GDP with 59%, followed by the industrial sector with 29% and the agricultural sector with 12% in 2009.

The growth of GDP with sectoral contributions during the period 2000 - 2008 is shown in Fig. 1.12. Sri Lanka's economy
is predominantly a small and medium enterprise economy

where over 50 % of GDP is produced by this sector (MFP, Fig. 1.12 Sectoral Share in GDP
2008). ::

g oAk
In 2008, all major sectors of the economy contributed g :: D Agriculture
positively to economy growth. However, there has beena 3 @ M indusary
slight decline in the growth rate compared to the previous E :: e
year's. The delay in the monsoon rains the previous year j [
had affected the agriculture, both the rice and plantation e e m.,:,,ms s wnorame

Saurce: MFF

sectors including tea and coconut

De-regularisation, incentives for foreign investments, encouragement for private sector participation and increased
competition have contributed to the expansion of the services sector, which has resulted in increased performance in
transportation, communications, financial and banking services, trade and tourism. The per capita GDP {current price)
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has grown from about USS 800 in 2001 to more than USS
2,000 by 2008, as shownin Fig. 1.13.

1.8.2 Agricultural Production

The agricultural sector directly accounts for around one-
fifth of national output, employs over one-third of the
workforce and covers over one third the land extent.
However, the agriculture contribution to GDP has declined
from 20% in 2000 to 12% in 2008. In 5ri Lanka, rice is the
main crop, being the staple food. The nextimportant are the
three plantation crops - tea, rubber and coconut whose
produce bring in a large share of the national revenue.
DOther food crops include a variety of legumes, cereals,

vegetables grown mostly as seasonal crops.

SriLanka also cultivates many minor perennial crops whose
produce is largely exported. These include spices such as
cinnamon, cardamom, nutmeg, cloves and a variety of
natural products having pharmaceu-tical value. Fig. 1.14
shows the growth of their production during 2004 - 2009,

1.8.3 Industrial Production

The apparel industry has been the main contributor to the
manufacturing base in recent times while the manufacture
of food and beverages, chemical and rubber-based goods
have also made consistent contributions, Industrial exports
are dominated by textiles and apparel, which contribute
approximately 65% of industrial exports. Fig. 1.15 shows the
growth of the industrial production since 2004,

The main contributions have come from apparels and
rubber products. The current policy is for the government to
serve only as a facilitator rather than as a direct producer,
unlike several decades ago when the government directly
got itself engaged in industrial activities. Most of the major
industrial activities take place within the Free Trade Zones
located in several parts of the country. A large number of
industries commenced in the sixties and seventies are
closed down today, as they were not economically viable

and the sourcing of raw material also ran into problems.
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Fig. 1.13 Growth of GDP per capita (current price)
during 2000 - 2008
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1.8.4  Fisheries Production

The fisheries sector has produced about 320 kt in 2008 of ) o . )
Fig. 1.16 Growth of fisharies production and imparts

which about 87% of the production has come from marine during 2004 - 2009

resources, contributing 1.6% to the National GDP. The

fisheries sector is an important element in national food :i

security, providing a source of affordable animal protein to _ :i Do
the lower income groups. The Fisheries Industry provides £ % o
employment to about 200,000 directly and another 200,000 s - B e
indirectly, supporting livelihood to about 2.4 million. Fig. 5:

1.16 shows the production and imports of fisheries products W4 W05 06 W07 2008 2009

during 2004-2009. The export of fisheries products brings in
revenue of about US5 100 million annually.

Source: CESL {200108)

1.8.5 Tourist Industry

Sri Lanka offers unigue tourist attractions having a diversity of places of interest such as game parks, ancient ruins,
mountain resorts, sandy beaches, wild life and other places of natural beauty all within a relatively small area. Fig. 1.17
shows the numbers of tourist arrivals during 2004-2009,
which apparently has been negative presumably due to the

. . . . Fig. 1.17 Tourist Arrivals during 2004-2009
global economic recession that prevailed in recent years and

also due to the conflict situation inthe country. o
In 2009, the country has earned about Rs. 40 billion from s
tourism, which is about 20% of the export revenue of the g ::: ::“
country, and this has been generated from about 400,000 é 200 WEurose

arrivals (CBSL, 2010b). This shows the potential of the 1o

tourism industry to improve the economy of the country.

2004 F005 2n0e 0oy 2008 Fana

With the restoration of peace, the government has declared Fear
its intention to promote the industry and has called for Saurces CHSL (0006}

investments toimprove the necessary infrastructure.

1.8.6 Socio-economicindicators
Aset of socio-economic indicators for both 2001 and 2008 are given in Table 1.5.

A significant change in the demographic profile is the decline of the population growth from 1.2% to 1.0%, and the
increase in the population density by 7%. The electricity generation has increased annually by 7%, while the per capita
consumption has increased by 5.5% annually. The number of households connected to the national grid has increased
from 73% to 86%. Another significant increase is the vehicle population which has been almost doubled up to 3.4
million. Similarly, the GDP has increased by more than a factor of 2, exceeding USS 2000 per capita, bringing Sri Lanka

into the category of middle income group.
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Table 1.5 Key Socio-Economic Indicators

Socio-Economic Indicators
Mid-year population
Population growth rate
Population density
Life expectancy at birth
Literacy rate
Poverty headcount index

Human development index
Households with tap water

Gross primary energy supply
Gross electricity generation
Non-fossil fuel factor

Households with electricity
Electricity consumption per capita
Motor vehicle population

Land telephones per capita
Mobile telephones per capita

Total Land Area

Rice cultivation

Tea plantations
Rubber plantations
Coconut plantations
Subsidiary food crops
Matural Forests
Non-arable land
Built-up land

GDP {Current Market Prices)
GDP per capita
Agriculture Share
Industry Share
Services Share

Sources: CRSD 3003, CESD 3009, CASD 2010, CEB J009n.a.: mod avalable

Unit
million
%
per km?®
years
%

%

value

%

Pl
GWh
%

%
kWh/y
million
%

%

kha
kha
kha
kha
kha
kha
kha
kha
kha
USS Bin
uss
%
%
%

20

2001
18,797
1.2
300
71.7
91.5
22.7

0.74
(28)
378

6,627
48
73

354

1.706

(5.1)
(11)

6,562
740
189
157
444
200

1,942

1,025
920

15.75
800

20.1
26.8
531

2008
20,217
1.0
322
74.1
92.6
17.4

0.76
36
415
9,900
40

83
416
3.391
11

55

6,562
717
222
122
395
201

n.a

1,025

1,140

40.72

2,014

12.1
28.4
59.5
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1.9 Energy Fig. 1.18 Composition of Primary Energy Supply in 2007

NCRE
0.0%

Under this topic, details of primary energy sources, *g_r;';: Total Supply: 415P)

petroleum imports, consumption of biomass, hydro power
generation and non-conventional renewable energy
NCRE) sources will be discussed.

(NCRE) —

Biomass
47.7%

1.9.1 PrimarySources

Sri Lanka's present primary energy supply is based mainly ol
on biomass, petroleum oil and hydroelectricity. The 43.3%
compaosition of the primary energy supply in the country in
2007 is shown in Fig. 1.18, according to which, the total
primary energy supply has been 415.5 Plwith contributions . . «sea 00

of 47.8% from biomass, 43.2% from petroleum,

Fig. 1.19 The primary energy share over the years 2000 to 2007
8.9% from hydro and 0.1% from NCRE sources.

The growth of primary energy share during the
years 2000 to 2007 is shown in Fig. 1.19. Both

OncAE

biomass and petroleum oil have shown a steady
growth over the years. Despite the fact that the
country has almost harnessed the maximum

Ot
|

trargy I'

-o B EEEEELE

[ EEe

potential of large hydro, due to the growth of
mini hydro power projects the total hydro power L T

generation too has increased. Saurce: SL5E8, 2008

With the major supply coming from biomass which converts its energy content to useful energy at a very low rate
around 10%, there is distortion in the total energy consumption of the country relative to others. In place of traditional
use of biomass, had there been a more efficient way of extracting its energy, the total biomass consumption and inturn
energy consumed would have been less than what was actually shown, and the country would have been ranked as a
lower energy consuming country.

1.9.2 Petroleum Sources
Fig. 1.20 Sectoral consumption of petrelewum il during 2000 - 2007

The country has no fossil fuel deposits of its own

and all its requirements are imported, though

explorations are being carried out off-shore to =S G
Dlinuniry
BEcticty
W Transpan

look for deposits. Table 1.6 shows the amounts

Ensrgy Equieaiant P

of petroleum oil imported both as crude oil and

as refined preducts during the period 2005 -
2009, It also shows the refined products

obtained from the crude oil. There has been an Source: SLSEA, 2008
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Table 1.6. Petroleum products imported and refined during 2005-2009
Products imported and refined (kt)

Imported Product 2005 2006 2007 2008 2009
Crude il 2,008 2151 1968 1853 2066
Refined Products 1823 1810 2314 2386 2154
Total Imports 3,831 3961 4282 4239 4220
Locally Refined
Gasoline 161 193 163 164 173
Kerosene 142 144 97 111 83
Furnace Qil 624 766 772 731 778
Diesel 559 628 445 453 485
Aviation Fuel 114 131 171 154 179
Others 182 n.a 153 164 188
Total Refined 1782 1862 1801 1777 1892

Source: CBSL {2010ajn.a: nat availables

overall increase of 10% in oil imports during this period. Fig. 1.20 shows the consumption of petroleum products in
electricity generation, transport, industry and domestic and commercial sectors during 2004-2007, as estimated in the
Srilanka Energy Balance 2007 (SLSEA, 2008).

The highest consumption of fuel is in the transport sector, particularly in the sale of diesel oil. The petroleum oils are
sold after taxing at different rates. Diesel oil consumed in heavy vehicles used for freight and public transport are taxed
at low rates while gasoline consumed in private motor cars is taxed at high rates. On the other hand, kerosene used by
the rural poor for lighting as well as fuel oil used in industries are sold at subsidized prices. Diesel oil and fuel oil are also
used inthermal power plants which generate about 60% of the total electricity requirements of the country.

1.9.3 Biomass

Biomass, which meets about 48 % of the national energy Fig. 1.21 Sources of Fuel-wood projected for 2000 in 1996
consumption is supplied mostly through the informal sector,
particularly for household cooking, small scale commercial

and industrial applications. Biomass for these applications is R [

sourced from home gardens, plantation litter, up-rootings
far replanting of rubber, agriculture residue and forests. The

HMmE Garsens
%
| S

records on such supplies are not maintained properly and
therefore accurate data on biomass consumption in various
sub-sectors are not available. For the purpose of energy
balance calculations for 2007, only estimates of biomass
consumption were made, which were about 8,400 kt for

household and commercial sub-sector and 3,800 kt for the N
"%

-

industry sub-sector, making the total consumption about Coowamt Plariations '
e Rubser Planations Tatal: 10,028 ki

12,200 kt (SLSEA, 2008). However, in the FSMP developed in %

1995(MALF, 1995), both these were projected for 2007 to be Source | FSMEE 1995

about 10,000 kt. Fig. 1.21 gives the breakdown of these

sources.
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1.9.4 Large Hydro Power(>10 MW)

From late forties up to early nineties, hydro power has been the main source of electricity in the country. In 2008,
however, only about 40% of electricity generation was from large hydro plants, the balance coming from petroleum oil.
The current installed capacity of large hydro plants (=10 MW) since 2003 is 1,205 MW, A 150 MW plant is under
construction while a further 211 MW of plants are planned. The annual generation capacities expected from these
plants are 4,465 GWh and 1,313 GWh, respectively, making the total hydro power energy expected to be 5,778 GWh.
(CEB, 2008). A master plan for the electricity supply in the country developed in late eighties by the CEB along with a
team of German consultants found the total economic hydro energy potential available to be some 7,000 GWh/yr, with
another 200 GWh/year of small plants (CEB and GTZ,1988).

The sharing of water between power generation and irrigation for agriculture in more recently built hydro plants
imposes some limitations on the maximum electricity that could be generated from them. Being sensitive to both
rising temperature and rainfall variations, hydro power generation is very much vulnerable to climate change. Though
the maximum potential of the current plants is 4465 GWh, the actual generation during 2003-2005 has been an
average of only 3,256 GWh or 73% of the potential.

1.9.5 MNon-Conventional Renewable Energy (NCRE)

Energy from non-conventional renewable sources has been introduced in 5ri Lanka since 2000 beginning with a 3 MW
wind power plantinstalled near the south-eastern coast. During 1997-2002, with funding provided by GEF through the
Waorld Bank, over 20,000 solar home systems and 35 community based mini-hydro systems with overall capacity of 350
MW were installed to supply electricity to rural population away from the national grid. Another 31 MW of grid-
connected mini-hydro systems were also installed under the project. A second project carried out in 2002-2007 funded
jointly by GEF and World Bank provided solar home systems to over 105,000 households and installed 127 community
based mini-hydro systems with overall capacity of 1,226 MW benefitting 4,728 households (RERED, 2010). The project
also funded the installation of 105.2 MW of grid-connected mini-hydro systems. The situation with regard to the
supplying of electricity through NCRE resources is given in Table 1.7, according to which the contribution from NCRE
sources is about 4%,

Table 1.7 Elactricity supplied by NCRE sources in 2007

No. of Total Installed Energy
Category Projects Capacity (MW) Generated
(MWh)
Small Hydro Plants 61 112.9 344,000
Biomass Plants 2 2.0 1,100
Grid- Wind Power Plants 1 3.0 2,270
connected Solar PV Systems 1 0.018 33
Sub-Total 65 117.92 347,403
Small Hydro Plants 227 4.73 9,57
Off-Grid Solar PV Systems 128,527 5.80 6.27
Wind Systems 25 3.0 5.75
Sub-Total (Ex PV) 252 7.73 21.59
Total 317 125.65 347,425

Zource: SLSEA, 2008
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According to the National Energy Policy and Strategies in Sri Lanka (MP & E, 1954, 5ri Lanka will endeavour toincrease
the contribution of NCRE sources connected to the national grid by 10% by 2015. With the government
encouragement for the private sector to participate in NCRE projects, several projects have been completed and more
under construction or given permits by the Sustainable Energy Authority set up for that purpose. The status of NCRE
projects as of October 2010is shown in Table 1.8.

Table 1.8 MCRE Projects commissioned/under canstruction/approved

Category No. of Projects Capacity Range Total Capacity
(Mw) (Mw)
Small Hydro Plants 279 0.1-10 519
Biomass/Week Plants 32 0.2-10 228
Wind Power Plants 28 0.8-10 246

Saurce: SLSEA (20200

Among the major NCRE projects that have been commissioned are a biomass plant of 10 MW capacity and a wind
power plant of 10 MW capacity. Also, work on the construction of a solar PV project of capacity 900 kW at the 5E arid
zone has commenced with Korean and Japanese assistance. Itis expected to supply 560 MWh of energy to the national
grid, saving 360 t of CO, emission annually. By the end of October 2010, a total of 83 small power projects with capacity
218.7 MW have been connected to the grid. Another 107 projects are under construction with an aggregate capacity of
314.3 MW. Construction work is yet to begin on 153 projects for which provisional approval has been granted and these
have a total capacity of 461.3 MW.

According to a USAID assisted study, the wind power potential available country-wide was estimated to be in the region
of 24,000 MW (SWERA, 2010), but economically feasible and easily accessible capacity was estimated to be about
1,800 MW (ESMAPR, 2003). This includes sites in the southeastern, northwestern and northern coastal regions where
already several wind energy plants have beeninstalled or planned.

The electricity utilities have recently introduced net-metering system enabling the corporate sector to participate in
the generation of electricity in an environmentally friendly manner and contribute to national development. Several
companies have installed large PV systems within their premises to feed the excess electricity generated to the national
grid. Though it is not economically competitive, they do so as part of their corporate social responsibility and to
improve their carbon foot-print. It is expected that with the possible price reduction of PV panels in the future, more
consumers will opt to generate their own electricity on their roof top and sell any excess to the grid.

1.9.6 Electricity Consumption

Sri Lanka's annual demand in electricity has been 8,417 GWh in 2008 with the peak capacity demand of 1,922 MW
(CBSL,2010a) occurring between the lighting hours of 6.00 pm to 10.00 pm (SLSEA,2008). Fig. 1.22 shows the sectoral

consumption of electricity during 2000 - 2007, according to which the domesticsector has been the highest consumer.
There is an increase in the number of domestic sector consumers as a percentage of the total number of households

and theincrease in the percapita consumption for the same period. The former hasincreased by 38% from 60% to 83%
between 2000 and 2008, while the per capita electricity consumption has increased by 18% from 352 kWh to 416 kWh
during the same period. 5till, these figures are far below the 2005 global average (2,600 kWh) or even the Asian average
(1,400 kWh).
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