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1. INTRODUCTION
1.1 Context- Sri Lanka

Sri Lanka, a developing island nation subject to tropical climate
patterns, is highly vulnerable to the impacts of climate change
though it is a negligible contributor. Extreme weather patterns
such as periods of high intensity rainfall resulting in disaster
events such as floods and landslides followed by extended dry
periods resulting in drought conditions have become more and
more common in the country. In addition to floods, landslides,
and droughts, increases in temperature and sea level rise are
other potential more long term impacts expected with climate
change. Though the impacts have started to show and there is
reasonable awareness on climate change, little action has been
taken to actually adapt to it.

Sri Lanka has a population of 20,266,363'and a land area of
65,610 km2. Sri Lanka is divided into three climatic zones; dry
zone, intermediate zone & wet zone, which predominantly
characterize the climatic conditions of the country. The average
temperature varies from 249C-28°C (Wet Zone-Dry Zone) while
average rainfall varies from <1,750 mm- >2,500mm (Dry Zone-
Wet Zone)".Considering the country’s topography nearly 60% of
the land comprises of environmentally sensitive areas which are
not suitable for development".

As a nation with varied geomorphology Sri Lanka has
experienced various climate change impacts during the last four
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decades such as slow and continuous rise of ambient
temperature and increased frequency of extreme weather
events which have caused severe damage to lives and
livelihoods.

In 2010 GoSL initiated a landmark project in collaboration with
Asian Development Bank to prepare a National Climate Change
Adaptation Strategy (NCCAS) for the country. Consequently in
2012 a National Climate Change Policy (NCCP) was formulated
by the Climate Change Secretariat (CCS) of Ministry of
Environment and Renewable Energy in collaboration with UN-
Habitat. Subsequently, the CCS initiated activities to prepare
Provincial Climate Change Adaptation Action Plans (PCCAAP) in
line with NCCAS for each of the Provinces in Sri Lanka, the first
of which was undertaken for the Southern Province with the
support of UNDP."

This Provincial Climate Change Adaptation Action Plan
(PCCAAP) provides a framework to provincial level decision
makers to prepare southern province as a climate resilient
region in Sri Lanka. Under this action plan a Climate Change
Adaptation Program Monitoring Cell will be established to
monitor the implementation of this action plan through various
provincial level authorities with the assistance of national level
inline agencies.



This CCAP has been prepared for Southern Province of Sri Lanka
which includes the geographical areas of districts Galle, Matara
and Hambantota. Therefore, this CCAP provides background
information on climate change, basic statistical information on
Southern Province including information on physical and
environmental settings as well as socio-economic aspects.

1.2 Importance of a Climate Change Adaptation Action
Plan

This Climate Adaptation Action Plan will outline the challenges
the Southern Province of Sri Lanka faces, in the short and
medium terms as a result of changes in climate pattern expected
in the future. It provides actions based on present-day
knowledge on how to counter these impacts.

Living and coping with uncertain impacts of climate change is no
longer a choice; it is an imperative. Sri Lanka is a negligible
contributor to global warming. Though, as a nation, we are
highly vulnerable to the impacts of climate change, which
include:

e increases in the frequency and intensity of disasters such
as droughts, floods and landslides;

e variability and unpredictability of rainfall patterns;

e increase in temperature; and

e sealevel rise, among others.
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Climate change vulnerabilities cut across many sectors in the
economy, and threaten to compromise the significant
achievements the country has recorded in the last 20 years.
Investments currently being deployed as part of our ongoing
development drive are also at risk.Table 1 provides details of
the major sectors affected by climate changeV;

Table 1-Major sectors affected by climate change

Sector Impacts
Power sector e High rate of evaporation from hydro-power
reservoirs
e Increasing demand for air conditioning and
ventilation

e Reduced efficiencies in thermal plants, industrial
installation and engines
Agriculture sector e Increased frequency of soil moisture stress in
upland crops
More droughts
More floods
Reduced water availability for irrigation
Reduced productivity of high-value crops
Increased Pest & Disease outbreaks and their range
More land degradation
Additional strain from thermal stress in work
places
More vector and water borne diseases
Increased rate of respiratory disorders
More communicable diseases
More accidents under extreme weather conditions
Malnutrition
Psychological problems
Inundation of roads and rail lines due to floods,

Health sector

Transport sector



Sector Impacts
inadequate road side drainage, landslides, rock
slides etc.
e Erosion of road sides and rail tracks, and earth and
gravel roads
e Cracking on road surfaces and pavements
e Destruction of turf on road embankments
e Increased cost of maintenance
Human settlement | ¢ Dry zone
- Agricultural based community
- Vulnerable to droughts & increased
temperature
e (Coastal community (276km coastline)
- Sealevel rise & Cyclones
e Urban poor community
- Increased food prices
- Increased disease incidences
e More & intense floods
e Landslide prone areas

Source: Climate change: Challenges and Opportunities in Sri Lanka, Dr.B.V.R.
Punyawardena

Through changes in the climate will take place over a long
period of time. It nevertheless makes good sense to start work
on climate adaptation now. Doing so provides a good
opportunity to analyse challenges and proposed solutions and
identify the optimum solutions and consequently avoid making
wrong investments.

1.3 Climate Change and Adaptation

Climate changeis a significant and lasting change in the
statistical distribution of weather patterns over periods ranging
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from decades to millions of years. It may be a change in average
weather conditions, or in the distribution of weather around the
average conditions.

UNFCC defines climate change as “change of climate which is
attributed directly or indirectly to human activity that alters the
composition of the global atmosphere and which is in addition
to natural climate variability observed over comparable time
periods”.Vi

Climate change adaptation means anticipating the adverse
effects of climate change and taking appropriate action to
prevent or minimize the damage they can cause, or taking
advantage of opportunities that may arise. It has been shown
that well planned, early adaptation action saves money and lives
later.ViExamples of adaptation measures include: using scarce
water resources more efficiently; adapting building codes to
future climate conditions and extreme weather events; building
flood defenses and raising the levels of dykes; developing
drought-tolerant crops; choosing tree species and forestry
practices less vulnerable to storms and fires; and setting aside
land corridors to help species migrate.

Therefore, spatial planning has an important role to play in
responding to the urgent need to address both causes of climate
change and unavoidable impacts of climate change. This Action
Plan provides spatial
interventions for Sri Lanka’s Southern Province to adapt to some
of the key impacts of climate change.

structural and non-structural



1.4 Climate Change Scenarios

Climate change scenarios enable decision makers to use
computer simulations to explore with increasing confidence the
consequences for their climate to various levels of emissions of
greenhouse gases from human activities. IPCC defines climate
change scenarios as “coherent, internally consistent and
plausible descriptions of possible future states of the world”vii,

Earth's mean surface temperature has increased by about 0.8°C
(1.4°F), with about two-thirds of the increase occurring since
1980*.Climate model predictions have indicated that during the
21st century the global surface temperature is likely to rise a
further 1.1 to 2.9°C. Various research studies conducted in Sri
Lanka reveals thatx;

e C(Cold days and nights have decreased

e Warm nights and days have increased

e (Consecutive dry days have increased

e 24 hour heavy precipitation has increased

It is critical that climate change scenarios are consistent with
our understanding of climate change and are internally
consistent. The basic set of climate variables should consist of
temperature, precipitation,
radiation/cloud, specific/relative humidity or vapor pressure
and wind speed. Therefore, criteria to evaluate climate change
scenarios should be of the following nature;

maximum  and minimum
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e straightforward to obtain

e simple to interpret and apply

e estimate a sufficient number of climate variables on a
spatial and temporal scale that allows for impacts
assessment

e physically plausible

e spatially compatible

e consistent with the broad range of global warming
projections

e reflect the potential range of future regional climate
change

e representative of the range of uncertainty of projection

For scenarios to be effective analyses of vulnerability and
adaptation, they have to provide information on a spatial scale
compatible with impacts analysis where the spatial scale of
analysis can vary from a watershed to farm. It also needs to
consider appropriate time scale. Some analyses may need only
monthly data and others may require daily or even sub daily
data.

There are four main data options for developing climate change
scenarios¥iwhich are detailed below;

1. Past climates: analogues

Analysis based on past climates where the instrumental record
is the observed climate (i.e., the recordings of temperature and
precipitation data that can stretch back decades). Paleoclimatere

4



constructions which can also be used in this type of analysis are
based on proxy data, such as tree rings, sediments in lakes, or
boreholes. They typically estimate climate conditions over the
past centuries to millennia. The estimates of change in climate
from paleoclimatic reconstruction cover a much longer time
period than the instrumental record which on the other hand is
able to highlight more extreme weather events. Therefore, the
accuracy of paleoclimate reconstructions is considered far lower
than that of the instrumental record.

2. Spatial analogues

Spatial analogues are current climates in other locations that
may be representative of the future climate of a specific location.
Analogues paint a simple picture, which is good. But future
climate is not likely to be exactly like climate in another region.

3. Arbitrary changes; incremental

Arbitrary scenarios are typically constructed by analysts and are
done after examining model projections of regional climate
change and consultation with climatologists. Of all the scenarios,
arbitrary scenarios can be the easiest to apply. However they
often do not capture the variance across space or time. Also,
some combinations of variables can be implausible.

4. Climate models

Climate models are the most sophisticated options for
developing climate change scenarios, but can also be
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complicated to use. Because climate models run assuming
higher GHG concentrations, they are the only option of the four
that explicitly incorporates climate change conditions resulting
from increased GHG concentrations. Global climate models
range from simple, one-dimensional models such as MAGICC to
more complex three-dimensional models such as general
circulation models (GCMs).MAGICC/SCENGEN is a user-friendly
software package that takes emissions scenarios for greenhouse
gases, reactive gases, and sulfur dioxide as input and gives
global-mean temperature, sea level rise, and regional climate as
output. GCMs model the atmosphere, ocean, the cryosphere, and
interactions with land surfaces. They model change on a
regional scale, typically estimating change in grid boxes that are
approximately several hundred kilometers wide.

Reference

iCensus of Population and Housing 2011, Department of Census and Statistics
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2. PHYSICAL & ENVIRONMENTAL FEATURES

2.1 Physical Features

Southern Province is one of the unique regions of Sri Lanka
which has multi-cultural, traditional and economic importance
through its history. Total land extent of the province is 5576km?
and south west and south east borders are coastal with a coast
line of 276km extent.The Galle, Hambantota and Matara districts
have land areas of 1,689 km?, 2,623 km?

and 1,264 km? respectively.

The Southern Province is demarcated mainly by natural
boundaries. The Bentara Ganga and Kumbukkan Oyaseparate it
from the Western and Eastern Provinces. The province
constitutes and coastal strip of approximately 276 km extending
from Bentota to Tissamaharama. This coast is indented at
frequent intervals by bays, river estuaries and inlets. Few areas
in the Galle and Matara districts rise to an elevation of
approximately 1,200 feet above MSL while the rest of the
province is generally flat.

Southern Province is comprised of three major climatic zones
and nine agro climatic zones prevailing in the country. They are
Low land Wet Zone, Low land Dry Zone and Intermediate Zone.
Both Galle and Matara are located 300 m above MSL is classified
as Low-land Wet Zone. Hambantota District classified as Dry
Zone low land.
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Major soil group distributed in Galle and Matara districts is red-
yellow podzolic soils. The coastal parts of the Southern Province
have mainly alluvial, bog half bog and regosal soil types
respectively.

The geo-morphology of Hambantota is slightly different where
the low lands are comprised with bintenne gnesses.

2.2Population

According to Census of Population and Housing 2012, the
Population of Southern Province is 2,466,127 people which
is12.1% of the total population of the country.

Table 2-Population of Southern Province

District Population
Galle 1,058,492
Matara 809,610
Hambantota 598,025
Total 2,466,127

Source: Census of Population and Housing 2012

This province is constituted predominantly by a Sinhalese
population (more than 90% of the total population in all three
provinces). The population breakdown is given in table 2.



Table 3-Comparison of GDP Contribution

Sector Southern Sri Lanka % of Total
Province GDP
Agriculture 112,346 792,457 14.2
Industry 254,228 1,956,658 129
Services 360,422 3,794,893 9.5
Total GDP 726,996 6,544,009 11.1

Source: Central Bank Annual Report 2012

The Southern Province contributes 11.1% to the National GDP
(Table 3) and subsistence farming and fishing are the main
sources of income for the vast majority of the people of this
province (Figure 1 and Table 4).

Figure 1-Employment by Person- Southern Province 2011

Employment by Person-Southern Province

Private Households with
Employed Persons

Education

2%
4%_ Health andsocial
work
Public administration 1%
and defense e
institutions

Source: - Sri Lanka Labor Force Survey, Annual Report - 2011-
Department of Census and Statistics
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Table 4-Sources of Income, 2011

Private

Agriculture . Corllsfrucuon, Wholesak T ?‘.‘b“‘. " Healthand Hoquholds
and  Manufacturing miningand and retail - Storageand instibat administration Education socalwork ™

Fishery quarrying trade Communication S and defense b Employed

Persons

372285 194582 80422 110045 27677 50905 29930 58948 37593 13845 15482

Source: - Sri Lanka Labor Force Survey, Annual Report - 2011-
Department of Census and Statistics

2.3 Water Bodies

Major rivers of the Southern Province are Nilwala, Gin and
Walawe which originate in the south central highlands and flow
through the low lands before reaching the sea. Walawe is 130km
long and flows out to sea near Ambalantota in Hambantota
District. Both Nilwala and Gingangahave the outflows to sea in
Ginthota, Galle. In addition to these three major rivers the
Province also drained by seven medium rivers and 25 small
rivers. These rivers overflow and give rise to hydro-
meteorological disasters during the monsoon period especially
in Galle and Matara districts. On the other hand these water
bodies are the irrigation sources for agriculture activities in the
Dry Zone. Streams which play an important role in supporting
biodiversity, can be divided into two categories; seasonal and
perennial streams. According to Southern Province Biodiversity
Profile, the streams in the Wet Zone are characterized by the
abundance of small rocks, in between which occur mixed
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population of ferms such as Bulbitisspp, Cyatheaspp,
Lindseasppand Trigonosporaspp. Such fern assemblages are
quite common in association with streams found in Galle and
Matara Districts.

In addition significant number of inland reservoirs (man-made)
large and small irrigation tanks are found in the Province. The
majority of them are located in the Hambantota district. These
reservoirs are the water source for agricultural activities in the
area.

Marsh lands are found in low lying areas in all three districts.
Inundation by flood waters brings considerable amounts of
alluvial soils, which accumulate as mud on the surface. These
nutrient rich muddy films facilitate more luxuriant growth of
marshy plants. Kiralakale(475 ha) and Garanduwa(425 ha)
wetlands located in Matara districts are two of the major
marshes in the Province. Both these wetlands play an important
role in the prevention of floods and in supporting economic
activities of the local people.

2.4 Forest Cover

Southern Province is blessed with diverse types of forest
vegetation. The three main types of observed in this Province as
Wetland Rain Forest in the South Central High Lands, Wet Zone
forests in certain parts of Akuressa and Morawaka in Galle and
Matara districts. These forests are important in providing food
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and indigenous medicine. Intermediate Zone and Dry Zone
forests reserves together add value to the rich bio-diversity of
Southern Province. The table below table shows the estimated
natural forest cover in the three administrative districts of
Southern Province;

Table 5-Natural Forest Cover of Southern Province

District Land Area Forest Cover %
(Km?) (Km?)

Galle 1,689 176 10.4

Matara 1,264 168 13.3

Hambantota 2,623 173 6.6

Total 5,576 517 9.27
Source: Southern Province Biodiversity Profile and Conservation Action
Plan-2008



3. CLIMATE PROFILE FOR SOUTHERN PROVINCE
3.1 Climate Parameters

“Climate” in a narrow sense is usually defined as the average
weather, or more rigorously, as the statistical description in
terms of the mean and variability of relevant quantities over a
period of time ranging from months to thousands or millions of
years. The classical period for averaging these variables is 30
years, as defined by the World Meteorological Organization.
The relevant quantities are most often surface variables such as
temperature, precipitation, and wind. Climate in a wider sense is
the state, including a statistical description, of the climate
system.Different averaging periods, such as a period of 20 years,
are also used (IPCC).

The average temperature in Sri Lanka ranges from 289 to 322C
and the average temperature in the Southern Province is
between 249C-282C. Meteorological Observation, 2012 provides
average district temperatures for Galle, Hambantota and Matara
to be 27.39C, 29.99C and 26.7°C respectively.

Annual rainfall of the country varies from under 900mm in the
driest parts (south-eastern and north-western) to over
5,000mm in the wettest parts (western slopes of the central
highlands). In the Southern Province, the Galle District receives
approximately 2367.2mm of rainfall annually while Hambantota
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receives 1,294.4mm of rainfall and Matara District receives
2,500mm of rainfall annually.

Change in winds patterns appeared to be most predominant
change in the recent years. With respect to spatial distribution,
high wind related disaster events are most prevalent in the
districts of Rathnapura, Badulla, Anuradhapura, and Colombo.
Compare to other parts of the country the Southern Province
has experienced low wind related disasters/losses including
agricultural losses.

Considerable damages occurred during 2011 in Galle District
due to high winds 12,220 people were affected and 3,061 houses
were damaged. In 2013, 17,863 people were affected and 844
houses were damaged due to high winds. In Matara district in
2011, comparatively high damages were recorded where total
number of people affected were 17,863 while 1,518 houses were
destroyed and 2,471 houses were damaged.

3.2 Climatic Zone

Sri Lanka is demarcated into three climatic zones; they are Dry
Zone, Intermediate Zone and the Wet Zone which
predominantly characterize the climatic conditions of the
country. The average temperature varies from 24°C- 28°C
between the wet zone to the dry zone while average rainfall
varies from 1750mm to 2500mm.



The southwestern low lands below 300m altitudes are regarded
as the Lowland Wet Zone where most parts of Galle and the
major part of Matara districts are located. The mean air
temperature of this region is around 252C with slight seasonal
variation. The average annual rainfall is over 2,300 mm for the
region. The Southern Dry Zone Lowland from Panama to
Tangalle covering much of the Hambantota district receive an
annual rainfall up to 1,500mm and much of it occurs during
October to December mainly as conventional and North-East
monsoon rains. Extreme South-east Hambantota to Yala receives
the lowest annual rainfall of only up to 950mm with prolonged
drought periods from April to September and a short but severe
dry spell in February. The transitional region between the Dry
and Wet Zones is known as the Intermediate Zone, which shares
many features of the two major climatic counterparts. This
climatic region occurs from Matara to Tangalle. The total annual
rainfall is about 2,000mm and the mean temperature of the
region is around 272C with little variations:

3.3 Agro Ecological Regions

An agro-ecological region represents a particular combination of
the natural characteristics of climate, soil and relief. When an
agro-climatic map, which can be considered as areas where the
integrated effect of climate is uniform throughout the area for
crop production, is superimposed on soil and terrain, the
resulting map identifies agro-ecological regions.
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Figure 2-Agro Ecological Regions in Sri Lanka
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Agro-ecology has an important role to play in designing and
evaluating agricultural research, land use and other
development strategies. In recognition of this potential, Sri
Lanka was delineated into 24 agro-ecological regions, (AERs) in
1975 which were subsequently revised in 2003 to identify 46
AERs (Figure 2). Each AER represents a particular combination
of natural characteristics of climate, soil and relief and rainfall
and therefore each region has specific vulnerability for climate
change impacts. AERs within Southern Province are mainly
exposed to hydro metrological disasters such as flood, cyclones
and drought. In addition, coastal issues such as sea erosion and
sea water intrusion affect the agricultural activities of the
Province.
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4. Climate Change Related Disaster Profile

A “disaster” can be referred as a sudden, calamitous event that
seriously disrupts the functioning of a community or society and
causes human, material, and economic or environmental losses
that exceed the community’s or society’s ability to cope using its
own resources. These natural disasters have caused loss of life,
and huge damage and destruction to property?2.

Sri Lanka being a small island in the Indian Ocean in the path of
two monsoons is mostly affected by weather related hazards
floods mostly due to monsoonal rain or effects of low pressure
systems and droughts due to failure of monsoonal rain are the
most common hazards experienced in Sri Lanka. Sri Lanka is
also prone to hazards such as landslides, lightning strikes,
coastal erosion, epidemics and effects of environmental
pollution of which all are being experienced in the Southern
Province.

4.1 Water Related Disaster

“Floods” defined as waterthat overflows from rivers or streams
and runs slowly or quickly on small or large areas whichare
more of common occurrence in Sri Lanka than the other natural
disasters. There are three major rivers in the Southern Province.
Among these major rivers Gin and Nilwala those run through
Southern Province are vulnerable to floods. This area is
occupied by a population of 2,464,732 with density of 1532
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thereby increasing the risk to life and property by floods. Heavy
rainfall, deforestation, improper land use and the absence of
scientific soil conservation practices could be identified as the
major factors for floods in the Southern Province. Inadequate
and improper maintenance of drainage system is another main
cause for such flood situation during high intensity rainfall.

The records published in the Road Map for Disaster Risk
Management (DRM) for Sri Lanka shows that the total number
of people affected in the southern region during 1974-2004 was
923,495. The total number of floods reported by the region
during this same period was 148. The frequencies of these
floods have been more persistent in recent years (Disaster
Management Information System-DMIS). See table 6 for details:



Table 6- Frequencies of Flood Occurrences in Southern Province

Year District No. of No. of Houses No. of
Times Destroyed People
Occurred Affected

2003 Galle 17 1179 105125
1994  Galle 7 0 4505
1978  Galle 9 0 0
2007 Hambantota 49 236 7221
1997 Hambantota 4 463 20220
1978 Hambantota 7 0 320
2003 Matara 100 604 43132
1995 Matara 18 0 7500
1984  Matara 7 0 0

Source: DMIS Disaster Management Centre, Sri Lanka.

Landslides are also often associated with high intensity rainfall
and they are often exaggerated by unplanned human activities.
It’s defined as all mass movements other than surface erosion of
a hillside. This event includes terms such as precipitation of
earth, settling, horizontal land thrust, mass movement,
displacement and detachment of soil masses on watersheds or
hillsides. Some causes of landslides are excessive rainfall, typical
landform and geology, deforestation and
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unplanned land use practices. Though landslides are not
common in the Southern Province, in 2003, landslides in Matara,
Galle and Hambantota districts caused massive damages to
human settlements and the environment. Paddy fields and
forests were destroyed and there was a huge loss of human lives
and livelihood. Another such incident in 1978(80,000) people
were affected in the Ambalantota Division of Hambantota. In
Matara district relatively high damages were recorded in 2003
where1025 people were affected”.

4.2 Climate Change - Atmospheric Temperature

Drought occurs in the south-eastern, north central and north-
western areas of Sri Lanka due to low rainfall during monsoons.
Main causes of drought are low rainfall, deforestation, improper
land use and unplanned cultivation. The Southern Province on
average receives 1,800 mm of rainfall annually but it is
distributed unequally. There is a stronger tendency to drought
in the South-Eastern district of Hambantota®. Although droughts
cannot be classified as sudden disasters, they cause hardship
and financial loss mostly to farmers.

Severe droughts have been recorded during the years 1935-
1937, 1947-1949, 1953-1956, 1965, 1974-1977, 1981-1983,
1985, 1993-1994, 2000-2001 and 2003-2004. According to the
DMIS, severe droughts affecting large numbers of people have
occurred during the three years of 2001 and 2004 with the

8



worst being 2001 982,805 affected in Southern Province) where
358,305 were affected in the Hambantota District.

In terms of agricultural loss, there were unusual increases in
crop loss in 1987, 2001 and 2004, due to the severity of the
droughts experienced in Hambanthota.

4.3 Sealevelrise - Disaster Profile
Sea Level Rise (SLR) could be defined as rise of sea water above
its mean level. Potential local effects projected by changes in sea
level must account for associated coastal storms, tides, and
inland precipitation and runoff. Environmental effects induced
by SLR are far reaching and will differ based on the geophysical
setting. Local evaluation of such consequences will be essential.
Potential environmental effects include the following:

¢ increased storm damage to coastal infrastructure

e more rapid coastal erosion

e shoreline change including the possibility for total loss of

protective natural barriers
e saltwater intrusion into aquifers and surface waters
e rising water tables

These effects will occur over time at different rates or re-
occurrence intervals. Although passive inundation is
straightforward to estimate, coastal environments are dynamic

and complex.

Sri Lanka has a coastline of 1,585 km of which 17.4% constitutes
the Southern Province. The economic importance of the coastal
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areas has increased as a result of rapid urbanization,
development of commercial harbors, fishing harbors and
anchorages, main lines of communication, recreational facilities
and tourism. It has been estimated that over 50- 55 % of the
shoreline is subjected to coastal erosion in Sri Lanka. Erosion
severely affects infrastructure facilities such as the railway, road
system, communications and disturbs economic activities along
the coast such as fishing, recreational and other coast-related
activities. Severe damages have been recorded in Hikkaduwa,
Thissamahara and Weligama. During the stakeholder
workshops, participants pointed out that local agriculture and
ground water are subsequently affected due to consequences of
SLR such as salt water intrusion and coastal erosion.
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5. Culture and Climate Change
5.1 Culturally Important Sites

Climate change could affect our society through impacts on a
number of different social, cultural, and natural resources. For
example, climate change could affect human health,
infrastructure, and transportation systems, as well as energy,
food, and water supplies. Some groups of people will likely face
greater challenges than others. Climate change may especially
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impact people who live in areas that are vulnerable to coastal
storms, drought, and sea level rise or people who are poor.

Hence located in the coastal belt of Sri Lanka, the cultural sites
of Southern Province potentially face a high vulnerability. Table
7 shows some of the religious places located with100m from the
sea in the Southern Province. All these sites are potentially
vulnerable to coastal disasters particularly sea level rise and
hydro-meteorological disasters such as flash floods, cyclone.

However, it must be recognized that very limited work has been
carried out to determine the actual vulnerabilities of these sites
and the implication of negative climate change impacts to the
national economy and local communities.

5.2 Archeological Sites

In ancient and mediaeval times Ruhuna had been one of the
three principal territorial divisions of Sri Lanka, other two being
Pihiti and Maya. Present Southern Province has been a part of
Ruhuna rata. Pre-historic evidences found in places like
Bundala, Usangoda and Pallemallala within the district of
Hambantota bears testimony to the existence of human
settlements as far back as BC 5t century.
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Table 7- Archeological Sites in Southern Province

TYPE
Buddhist temple

Buddhist temple
Church
Mosque
Buddhist temple

Buddhist temple
Buddhist temple
Historical Sites
Church
Buddhist temple
Buddhist temple
Buddhist temple
Buddhist temple
Buddhist temple
Buddhist temple
Historical Sites
Buddhist temple

Buddhist temple
Buddhist temple
Buddhist temple
Buddhist temple
Buddhist temple
Mosque

Mosque

Buddhist temple
Buddhist temple

DISTRICT
Galle

Galle
Galle
Galle
Galle

Galle
Galle
Galle
Galle
Hambantota
Hambantota
Hambantota
Hambantota
Hambantota
Hambantota
Hambantota
Matara

Matara
Matara
Matara
Matara
Matara
Matara
Matara
Matara
Matara

DSD
Balapitiya

Galle Four Gravets
Galle Four Gravets
Galle Four Gravets

Habaraduwa

Habaraduwa
Habaraduwa
Hikkaduwa
Hikkaduwa
Ambalantota
Ambalantota
Ambalantota
Hambantota
Tangalle
Tangalle
Tissamaharama

Devinuwara

Dickwella
Dickwella
Dickwella
Matara Four Gravets
Matara Four Gravets
Weligama
Weligama
Weligama
Weligama

GN
Ahungalla

Kaluwella
Fort
Ginthota West
Yaddehimulla

Koggala
Ahangama Central
Seenigama
Wellabada Thiranagama
Welipatanvila
Welipatanvila
Bataatha South
Mirijjawila
Kudawella South
Gurupokuna
Medawelena
Thalalla South

Kottagoda
Beliwatta
Bathigama Central
Thotamuna
Pamburana
Paranakade
Kapparathota South
Kamburugamuwa South
Thal Aramba East

NAME

Samuddrarama
Purana Viharaya
Galle fort

Yaddehimulla
Temple

Seenigama Devalaya

Henagahapugala

Kudawella

Kirinda
Lanka Rajamaha
Viharaya
Sirisumanaramaya

Pantharamaya

Chulalankaramaya
Balasooriyaramaya

Buhari Mosque

Sri Dharmaramaya

Samudratheera
Maha Viharaya
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Roomassala: it's a well-known bio-archeological site in
the province located by the side of the Galle harbor. The
antiquity of Roomassala is even traced to a much earlier
period as tradition links Ramayana, Hindu Epic.
According to historians, it was well known as a reserve
associated with the trees and plant having miraculous
healing power. However, due to negligence of authorities,
this valuable site is degraded and today a very small
patch of land is retained.

Usangoda:- It is also believed to be a historically
important place. It is approximately 2.5Hain extent and
located long the cost off Ambalanthota. It is particularly
popular due to its unique soil profile, which consists of an
unusual deposit of red ochre surfaces. The deposit is the
result of weathering of serpentine rock, which has given
rise to iron oxides of extremely fine particle size. Nickel
and chromium occur as trace elements. The ochre was
used as a ceramic stain.
Curd Village is situated in  Hambanthota-
Thissamaharama main road. Although entire district of
Hambanthota is known for Ruhuna Curd, Koholankala is
the most popular village credited with the production of
curd. Several hundreds of the people were engaged in
curd industry during the past. However, due to
constraints face by the livestock farmers at present, many
of them have given up the industry and the remaining
producers depend on the milk collected somewhere else.
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6. Present state of adaptation and vulnerability to
the Climate Change Impacts

6.1 Urban Development and Human Settlement

Urban development is the social, cultural, economic and physical
development of cities, as well as the underlying causes of these
processesl. The structural changes that are taking place as a
result of uneven development have caused a rapid growth in the
urban sector in the country. Around 70% of Sri Lanka’s
population is still rural?but similar to many other countries in
the world, Sri Lanka is urbanizing rapidly. Urban populations in
Sri Lanka have been broadly defined by the Urban Development
Authority (UDA) as those living in areas serviced by the
country’s 18 Municipal Councils, 42 Urban Councils and 15 other
areas termed urban development areas-identified on the basis
of population density and national importance.

Cities and metropolitan areas are major contributors to national
economies and they play a key role in global markets. Accurate
estimates of economic contribution from urban areas are
difficult to be obtained, but in the year of 2009, through
manufacturing, construction, and services sectors, which are
primarily urban-based, accounted for 83.3% of GDP. The
development trajectory that Sri Lanka is currently following
envisages an increase of the current urban population of 30% to
50% by 2016 and to 70% by 20303.
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Human settlements define people’s existence. They are places
which can be large and small, urban and rural, formal and
informal where people live, learn, work, and create. It is an
important component of Sri Lanka’s development where the
demand for houses and urban infrastructure is growing with
population growth and economic advancement. The public
sector of the country has taken efforts to improve housing
through programmes such as Janasewana Sahasralanka Urban
Development Programme, Janasewana Swashakthi Human
Development Programme, Visiri Housing assistance programme
continued (1000 houses), "Cities devoid of shanties" housing
Programme, Infrastructure uplifting Programme and Nagamu
Purawara Programme®*.

The current availability of houses is 5.1million of which271304
are below standardS, belonging to the urban low-income
families living in slums and shanties. The current availability of
houses in the Southern Province is accounted as 6276575. By
2030, 70% of Sri Lanka’s population is expected to reside in
urban settlements®. With the looming emergence of climate
change it is important to ensure that new development is
climate proofed to minimize impacts by adopting measured to
combat/ adapt to sea level rise, floods, droughts and other
natural disasters. The impact of climate change varies for rural
and urban areas, coastal cities, mountain cities and low-latitude
cities.
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In Sri Lanka there is a heavy concentration of human
settlements in coastal areas. Of these 285 km? of coastal land is
gazetted as municipal and urban land, which amounts to nearly
half the urban areas in the island. These urban areas located
along the coastline are highly exposed to impacts of climate
change with the main concern being which is also expected to
exacerbate already existing coastal erosion.

When considering the vulnerability of housing and human
settlements to drought is the Southern region of the country
come up as a highly vulnerable region’. Hambantota district is
the most drought affect in Southern Province with five DS
Divisions (DSD) emerge as having settlements highly sensitive
to droughts (see Table 8). Urban development and human
settlement could be highly vulnerable to drought, particularly if
local economies are sustained by highly sensitive industries
such as agriculture.

Table 8- Housing and Urban Development Sector Vulnerability to Drought
Exposure

DSD Name Total Population No. of Households
Suriyawawa 43,029 11,474
Ambalantota 72,673 18,543
Lunugamvehera 31,326 8,453

Katuwana 46,359 12,266
Angunukolapeles 48,271 12,715

Source: Sri Lanka Census of population and Housing, 2012
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Vulnerability to flood to the housing and urban development in
the Southern Province is moderate (see Table 9).

Table 9- Housing and urban Development Sector Vulnerability to Flood
Exposure

District Name DSD Name Total No. of
Population Households

Matara Mulatiyana 49,941 12,886

Hambantota Ambalantota 72,673 18,543

Galle Thawalama 32,447 8,836

Matara Hakmana 31,464 7,943

Galle Nagoda 53,467 14,365

Source: Sri Lanka Census of population and Housing, 2012

Flood conditions will cause erosion and physical damages to
infrastructure and public utilities imposing significant burdens
on individual house holdings and national economy.
Vulnerability of the urban development sector to sea level rise in
the Sothern Province is expected to be moderate (see table
below for details of vulnerability to sea level rise exposure).
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Table 10- Housing and Urban Development Sector Vulnerability to Sea Level Figure 3- Housing and Urban Development Sector Vulnerability to Sea Level Rise
Rise Exposure Exposure
District Name DSD Name Total No. of

Population Households

Housing and Urban Development Sector Vulnerability to
Sea Level Rise Exposure

N

Hambantota Hambantota 57,028 14,518
Hambantota Ambalantota 72,673 18,543
Galle Habaraduwa 62,095 15,344
Matara Weligama 72,522 17,202
Galle Karandeniya 62,341 17,321
Galle Hikkaduwa 101,381 25,047

Source: Sri Lanka Census of population and Housing, 2012

The main vulnerabilities associated with sea level rise to human

settlements include inundation of land, saltwater intrusion, and
increased frequency of storm along the costal belts. Land,
settlements, and costal infrastructure may be affected with
considerable losses/ damage of assets, disruption of economic
opportunities and threats to the physical and social wellbeing of Wi
coastal communities, especially since the coastal zone accounts Orviedy ’ ,
for about 43% of the nation’s GDP. Salt water intrusion will

reduce the availability of fresh water for both drinking and '
irrigation, again undermining the viability of settlements in

certain coastal areas and some downstream human settlements,

well beyond the coastal zone.
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6.2 Biodiversity and Forestry

Biodiversity refers to all the variety of life that can be found on
earth including plants, animals, fungi and micro-organisms as
well as to the communities that they form and the habitats in
which they live. It underlies the goods and services that are
crucial for human survival and wellbeing due to a host of vital
supporting, regulating, provisioning and cultural eco system
services. Biodiversity is determined by many factors, including
mean climate and variabilityl2, as well as disturbance regimes
caused by changes of tectonic, climatic, biological,
anthropogenic and other origin.

Sri Lanka is one of the smallest, but one of the most biologically
diverse countries in Asia. Consequently it is recognized as
a Biodiversity hotspot of global and national importance. Its
varied climate and topographical conditions have given rise to
this rich species diversity, believed to be the highest in Asia in
terms of unit land area. Most of the species are endemic, a
reflection of the island's separation from the Indian
subcontinent since the late Mesozoic period. This is especially
relevant for mammals, amphibians, reptiles and flowering
plants. These species are distributed in a wide range of
ecosystems which can be broadly categorized into forest,
grassland, aquatic, coastal, marine and cultivates?!.

Sri Lanka also has a rich marine and coastal biodiversity along
its 1,620 km coastline® and the Exclusive Economic Zone (EEZ)
which comprises the sea bed and water column over an area® of
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517,000 kmZ2. Due to a long history of agriculture that stems
from a unique hydraulic civilization, Sri Lanka also has a rich
agro-biodiversity, resulting from selection by farmers and
adaptation of crops and livestock to varied ecological conditions
that prevail in the country.

The Southern Province is blessed with diverse type of forest
vegetation due to its diverse edaphic and climatic conditions
influenced by its location. The forest types include wetland rain
forests, wet zone forests, intermediate zone forests, dry zone
forests thorn scrubs and grasslands. Table 11 shows the forest
area for the 3 districts.

Table 11- The Natural Forest covers of Three Administrative Districts of
Southern Province and their Coverage (%) of Total Land Area

District Total area km? Forest cover %
km?2

Galle 1689 176 10.4

Matara 1264 168 13.3

Hambantota 2623 173 6.6

Total 5576 517 9.27

Source: Department of Forest (2001)

The Southern low lands and the Southern lowlands (Galle and
SW of Matara districts) are categorized as wetland rain forests.
The lowland wet zone forest area® consists of 34,000ha (0.76%
of the total area sheltered by natural forest?). They consist of
diverse variety of plant communities differing floristically,
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phytosociologically and physiongnomically. The Wet Zone
forests in the Province consist of Sinharaja which is notable for
its species richness and high endemicity and recognized as a
globally important biodiversity hotspot. Intermediate Zone
forests are located between Wet Zone and Dry Zone which fall in
between Matara and Hambantota districts. These forests mainly
consist of thorn scrub jungles. Thorn scrubs represent the most
stable community occurring in areas surrounding salt marshes.
The grasslands in the region play a very important role not only
ecologically but also economically.

6.3 Health

Health is a state of complete physical, mental and social well-
being and not merely the absence of disease or infirmity. Good
health is important for intellectual, physical and spiritual growth
and one of the driving forces behind economic and social
development of a country. Sri Lanka has one of the leading
healthcare systems among developing countries since both the
Government and Private sector have been rapidly building and
improving infrastructure, quality of services and human capital
base in the health care sector. It is stated that in a month, nearly
31.7% of household population obtain health treatment as out-
patients per month13.

Climate change can have significant impacts on health. It affects
the social and environmental determinants of health including
clean air, safe drinking water, sufficient food and secure shelter.
The impacts are expected to be in the areas of vector borne
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diseases, rodent borne diseases, food and water borne diseases,
nutritional status and other environment related disorders. The
main mosquito vector borne diseases in Sri Lanka are dengue
fever, malaria, filariasis and japanese encephalitis of which
dengue fever has become as a serious pubic issue during recent
years. During the year 2013, 27,221 suspected dengue cases
have been reported in the island. Approximately 15.51% of
dengue cases were reported from the Southern Province. Galle
district recorded 770 cases, Hambantota 299 cases while 428
cases were reported from the Matara district1>

Rodent borne diseases are those that are carried by rodents
such as rats, mice and bats and even cattle. The main rodent
borne disease in Sri Lanka, which is on the rise with predicted
increase due to climate change, is Leptospirosis. In the fourth
quarter of year 2012, 750 cases and 20 deaths were reported
compared to 1148 cases and 17 deaths during corresponding
quarter of 201116, With respect to Southern Province, 43 cases
were recorded in Galle district while 37 cases were reported in
Hambantota and 71 cases in Matara district. Food and water-
borne illnesses may be caused by micro-organisms created by
growing bacteria or contamination of food and/or water with
certain bacteria, viruses or parasites. The main illnesses in this
category are typhoid, dysentery, cholera diarrhoea, hepatitis A &
B, and polio. Of all the food and water borne diseases currently
occurring in Sri Lanka, dysentery is the most prevalent though
its incidence is declining. In the 4th quarter in 2012, a total of
1524 cases of dysentery were reported in comparison to 1639
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cases in the corresponding quarter of 201118, In the Southern
Province, 25 cases were recorded in Galle district, 20 cases were
in Hambantota and 53 cases in Matara district?°.

Extreme conditions resulting from climate change induced
impacts such as floods, land-slides and droughts are expected to
increase the incidence of water and food borne diseases. Other
than the above mentioned diseases there are a range of other
environment related disorders including non- communicable
diseases. An increase in temperature can potentially exacerbate
incidence of heat rashes, heat syncope, heat cramps, heat
exhaustion and heat stroke. Respiratory diseases such as asthma
and allergies are also expected to increase with increasing
temperature by speeding up chemical reactions and
consequently worsening pollution from ozone.

Climate change will also affect food production, especially cereal
crops. As a result the incidence of malnutrition is expected to
become more widespread affecting mostly children and
pregnant mothers. Increase in salinity of surface and ground
water in coastal areas will affect freshwater availability for
communities for domestic use. This will result in reduced
sanitary facilities in the area, further exacerbating the current
morbidity due to common water and food borne diseases.
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6.4 Coastal and marine eco systems

Sri Lanka has a variety of coastal and marine habitats that
include large expanses of beaches (including barrier beaches,
spits and dunes); estuaries and lagoons, mangroves, salt
marshes, sea grass beds, and several types of reefs including
coral reefs. These systems support a rich array of species. Yet, it
is known that Sri Lanka’s coastal strip has been degraded by
anthropogenic and non- anthropogenic activities. Available
records indicate an average rate of coastal erosion of about 0.5
m/year and an accretion rate of about 0.2 m/year (CCD 2006).

The fisheries constitute a significant part of the Sri Lankan
economy. Recent statistics shows(2009), annual fish production
to be about 339,730 t and fishery products also contributed
2.6% to all export earnings through the export of various
aquatic products such as prawns, lobsters, crabs, chank shells,
beach demer, molluscs, fish and fish maws and shark fins. Other
than fishery, Sri Lanka is blessed with a pool of Marine species.
Any damage to estuaries and lagoons, coral reefs or coastal
wetlands would lead to reduced feeding, breeding and nursery
habitats for commercially important coastal and marine finfish
and shellfish used in the food fishery

In the Southern Province Dickwella beach (also called Dikwella
or Dikwella South) is about 22 km east of Matara.This long
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sandy beach is largely protected by headlands, reefs and sand-
bars, making it safe for swimming/snorkeling.The headlands
have reefs along their rocks, close to the beach.
Hikkaduwabeach, 100 km from Colombo is the first area to be
developed for tourism in the Southern cosat. Tangalle is located
in Hamabanthota district, few km away from Mathara. It is a
beautiful and natural palm fringed sea bay witha Fishing Harbor.

Matara district accounts for 15% of total marine fish production
in the country and Galle district accounts for 8.5% (Fisheries
Statistics Sri Lanka, Ministry of fisheries and aquatic resources
2009).Hambantota district contributed about 5.8%. Inland
fisheries and aqua culture production and Galle and Matara
districts contribute about 0.1% each.

The coastal belt of the Southern Province is already stressed
with negative anthropogenic activities such as sand mining in
coastal areas, destruction of coastal flora systems, improper
anchoring and maintenance of boats and illegal constructions at
coastal areas. Increased frequency of extreme weather events in
the environmental delegation will be further exacerbated.
Coastal vulnerability can be managed by controlling
anthropogenic activity that exacerbates there risk.

6.5 Food Security

The World Food Summit of 1996 defines “food security” as
existing when all people at all times have access to sufficient,
safe, nutritious food to maintain a healthy and active life.
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Generally, it includes both physical and economic access to food
that meets people's dietary needs as well as food preferences.
The total land devoted for paddy is estimated to be about 57,439
Hectares at present?? in the Southern Province. There are two
cultivation seasons namely; Maha and Yala which are
synonymous with two monsoons. Maha Season falls during
“North-east monsoon” from September to March in the
following year. Yala season is effective during the period from
May to end of August. The highest average yield of 12,752
bushels per net acre (6,575 kg per net hectare) was reported
during this season from the Hambantota district. The main of
income for the vast majority of the people in the southern
province is fishing and subsistence farming. The total paddy
production recorded for the Southern Province is 250125MT
with 38,984MT, 45,691MTand 165,450MT, being recorded for
Galle, Matara and Hambantota?3.

The plantation sector comprises tea, rubber, coconut and
sugarcane, which together with other minor export crops such
as coffee, cocoa, spices. Nearly 49751ha are under tea?* and
10132ha are under rubber?4. Cinnamon and citronella
plantations are found mainly in the Southern Province. Home
gardens constitute a traditional system of permanent cropping
for a wide range of valuable crops, and are known to be
particularly important for providing construction and industrial
wood and maintaining high species and genetic diversity of fruit,
vegetables and spices that can be used to improve capacity of
such crops to withstand climate change. There are about 23,399
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home gardens (2002) in the Southern Province accounting for
about 188,994 Acres?2.

Figure 4- No. of Home Gardens in Southern Province

Hambantota,
4,862

Source: - Department of Census and Statistics, Sri Lanka

Saline intrusion due to sea level rise and storm surges are bound
to exacerbate with lowered river flows during drought and in
coastal areas, surface and groundwater will be affected,
restricting freshwater availability for farming communities and
agricultural activities leading to reduced agricultural
productivity. Salt water intrusion may be felt up to considerable
distances inland along rivers discharging to the sea, and could

Draft PCCAAP 2014-2020

degrade arable coastal land, particularly paddy fields, causing
them to be abandoned.

Figure 5-Paddy Sector Vulnerability to Drought Exposure

Paddy Sector Vulnerability to Drought Exposure

The higher variability of rainfall due to climate change will
adversely affect some agro-ecological regions, and hence affect
rice production especially rain fed paddy comprising over 30%
of all rice paddies in the country. The Dry Zone, where nearly
70% of the paddy is cultivated in Sri Lanka, is already showing
an increasing number of consecutive dry days due to rainfall
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variability. Further incidences of drought and variability in
rainfall are bound to adversely affect paddy yields. This may
cause serious socio economic impacts and imperil the future
food security of the country. Similarly, high intensity rainfall and
prolonged floods can also cause destruction to paddy.

Focusing on to the Southern Province, DSDs those are most
vulnerable to drought is Ambalantotata, Suriyawawa and
Tissamaharama are (see Table 12)

Table 12- Paddy Sector Vulnerability to Drought Exposure

District Name DSD Name Total No. of
Population Households
Hambantota Ambalantota 72,673 18,543
Hambantota Suriyawawa 43,029 11,474
Hambantota Tissamaharama 43,029 11,474

Source: Sri Lanka Census of population and Housing, 2012

As fisheries is heavily dependent on conducive environment
conditions for sustainability, it is critically important that
development of the fishery sector should take into account
ramifications of climate change, including sea level rise, and take
steps to strategically adopt appropriate adoption measures to
ensure the continued sustainability of fishery industry.

The second main source to fulfill the food need in the country is
the fisheries industry, which contributes significantly to the
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nutrition, employment and food security (provide 70% of
animal protein consumed), foreign exchange earnings, and
government revenue. Therefore its sustainability should be a
primary concern in economic development of the country. The
fisheries sector in Sri Lanka mainly consists of coastal fisheries,
offshore fisheries, inland capture fisheries and aquaculture and
shrimp farming.

On an average 1.7 % of the GDP comes from fisheries. The total
number of persons employed in the industry both directly and
indirectly is over 600,000. The national fish production in 2012
was 486, 170 MT, comprising 417,220 MT of marine fish and
68,950 MT of inland fish. The amount earned annually in foreign
exchange by exporting fish and other fishery products has
exceeded LKR 25,000 million. In 2012, Sri Lanka exported
18,631 MT of processed fish products (estimated wet whole-fish
equivalent 28,000 MT) comprising mainly tuna and other large
pelagic fish of shrimp, crab and lobster at a value of LKR 26,363
million. The same year Sri Lanka has imported a total of 71,413
MT of fishery products (estimated wet whole-fish equivalent
143,000 MT) comprising mainly of dried fish, dried sprats
(anchovies) Maldive fish and canned fish at a value of LKR
17,401 million?7.

Vulnerability of inland and brackish water fishery to drought
exposure is widespread, particularly in the Dry and
Intermediate zones. Hambantota shows moderate vulnerability
to drought exposure and is the most vulnerable area in the
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Southern Province. Marine fishery vulnerability to sea level rise
exposure in the Southern Province shows Devinuwara DSD in
Matara moderately vulnerable.

As fisheries is heavily dependent on conductive environment
conditions for sustainability, it is critically important that
development of the fishery sector should take into account
ramifications of climate change, including sea level rise, and take
steps to strategically adopt appropriate adoption measures to
ensure the continued sustainability of fishery industry.

Livestock is an important component of the agricultural sector.
At present there are about 68,550 Cattle and 25,150 Buffalo,
14,690 Goats, and 1,930 Swine, 442,070 Chickens and 785
Ducks in the Southern Province26. Livestock sector vulnerability
to drought exposure shows Suriyawava DSD of Hambantota as
high vulnerability which consists of a human population of
3,029 and 11,474 household units and a livestock populationZ6
of Cattles 39,600, Chickens 81,870, Swine 640, Goats 6,100 and
Buffalos 48,080.

6.6 Water

Water is essential for life and human wellbeing which satisfies a
basic human need. It is used in both productive and
consumptive activities and contributes to rural and urban
livelihoods in numerous ways. Water is a vital resource for
proper functioning of all sectors of Sri Lanka’s economy such as
agriculture, health, energy, supply of water for drinking and
sanitation and industry. Overall the Southern Province uses
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about 43.2m3MN of water per year. The number of water users
and the quantity of waters consumed by the Southern Province
is demonstrated below (see table 13).

Table 13-Water Users and Consumption (Southern Province 2011)

Category No. of. Customers Quantity of Water
(m3Mn)

Domestic 208963 34.8

Government 1760 2.6

Industry 99 0.1

Other 11650 5.7

Total 222472 43.2

Source: Economic and social statistics of Sri Lanka 2012- Central Bank of Sri
Lanka.

In Sri Lanka 40% of population has organized water supply
facilities and 59.4% is dependent on other sources such as wells,
tube wells, streams and rivers etc, including 10% being
dependent on unprotected sources?® (Department of Census,
2012). See Table 14 for sources accessed in the Southern
Province.
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Table 14- Household in Occupied Housing Units in Southern Province by Principle Source
of Drinking Water, 2012

Well Pipe born water Other
District
w 2 S w»n o £ o o o 5
g =¢ =% % E £z &5 & 5 &
= =2 3 E 3 2 £2 3 & S =
Hs =~ E LT 1o E E 2 E 3 S = g ]
5 ¢ 2583 £ E£2 &8 g7 £ 8
) TR £ % % = %5 5 35 3 5 v B
2= g g4 £ S 22 °©% % E o v 2 =
Es 8 s% 2 5 3 5£i:x%f : B &
Z% £ &5 5. & E2 EEEZEBE A m FE
Matara 204,1 6524 253 13,6 443 157 3,47 20, 1,5 0 2 14,2
94 5 65 90 76 84 1 390 83 1 69
Hambant 155,2 18,67 11,5 3,75 38,7 414 7,48 24, 35 5 1 4,99
ota 99 9 87 4 90 85 7 339 71 1 0 1
1 5
Galle 269,7 116,2 393 20,2 550 138 6,20 81 2,9 1 2 7,48
40 45 04 07 89 99 4 35 59 8 9 8
1

Source: Department of Census, Sri Lanka.

The main sources of water in Sri Lanka are rainfall (primary
source of soil moisture), stream-flow and groundwater. Sri
Lanka’s plentiful water resources are mainly due to an average
annual rainfall of over 2000 mm, which provides an annual
average volume of over 130 billion m3 of freshwater. Among
this, about 35% contributes to stream flow; a further 20%
serves to replenish soil moisture and groundwater bodies, while
the balance is released to the atmosphere as evapo-
transpiration. Sri Lanka’s surface waters are both natural and
man-made. The former comprises rivers and streams,

eam/Spring and
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freshwater marshes, small isolated freshwater bodies,
freshwater springs and seasonal ponds. The major rivers in
Southern Province are Nilwala, Gin and Walawe, which are
originated from the South Central highlands and flowing
through the lowlands before reaching the sea. The Walawe River
is 130km long, and flows in to the sea near Ambalantota in
Hambanta. Nilwala and Gin ganga originates from the Deniyaya-
Rankwana range and former flows southwards for about 70km
to join the sea at Matara while Gin ganga reach the sea at

Ginthota in Galle33.

In addition to that a large segment of the rural population in Sri
Lanka, which constitutes over 70% of the total population,
depend on rainfall-based sources of income, such as agriculture,
livestock production and inland fishery. In addition to human
requirements, inland freshwaters also provide for the country’s
basic environmental needs. Freshwater availability is, therefore,
a key limiting factor for food production and enhancement of the

national economy.

The share of water used by the urban population in Sri Lanka is
projected to increase to 45% by 2015 and to 65% by 2030,
which will lead to increase the pressure to meet the national
targets for drinking water30. Currently 138,255 of population in
the Southern Province have accessed to pipe- borne water while
rural populations still rely on well water for drinking purposes
and other uses31.
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When analysing the climate data for Sri Lanka clearly indicates
changes in rainfall and temperature throughout the country. As
climate change expected to change pattern and quantity of
rainfall, evapo-transpiration, surface run-off and soil moisture
storage, changes in water availability for irrigated agriculture
and public use could well be anticipated. Sri Lanka is often
subjected to several natural hazards, mainly floods, droughts
and landsides. The frequency and intensity of these hazards are
expected to increase with climate change. Also sea level rise,
coastal flooding, coastal erosions, changes in rainfall regimes
and increase in temperature are expected through climate
change.

Drinking water sector vulnerability to drought exposure is
widespread but the south/south-central, north-western and
north-central regions are especially vulnerable. According to the
data driven regarding the southern region, Suriyawawa
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Divisional Secretarial Division which belong to Hambantota
District is highly vulnerable in the district 43,029 people were
affected (11,474 household units)31. Vulnerability to Sea level
rise is seen to be high in the Southern regions of the country
(see Table 15 for details)30.

Table 15-Drinking Water Sector Vulnerability to Sea Level Rise Exposure

District DSD Name Total No. of
Population Households

Galle Habaraduwa 62,095 15,344
Hambantota Hambantota 57,053 14,518

Matara Weligama 72,511 17,202
Hambantota Ambalantota 72,664 14,518

Matara Malimbada 34,735 8,872

Galle Hikkaduwa 101,382 25,047

Galle Karandeniya 62,278 17,321

Matara Devinuwara 34,735 11,586

Source: Department of Census, Sri Lanka.
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7. Action Plan-Southern Province

7.1 Approach and Methodology

A bottom up approach was adopted for the development of the
PCCAAP, aimed at encouraging and capturing local participation and
views. This approach enabled the capture of local climate change-
linked issues and priorities, to recognize the existence of diverse
needs and to build consensus among local players. The steps in the
process of developing the Southern Province Climate Change
Adaptation Action Plan are presented below;

e Preparation of Stakeholder Inventory

A comprehensive stakeholder inventory was prepared to represent
the relevant sectors in the Province. It aimed to bring as many
grassroots level people as possible (e.g. fishermen, farmers, local level
NGOs, etc) together to capture their views. This was driven by CCS
with consultation and assistance from the consultants.

e Preparation of project brief and other supporting
documents

A project brief was developed to provide an introduction to the
project and introduce the purpose of the workshop to the
stakeholders involved. This brief was sent to the participants along
with the invitation letters in order to ensure a base-level
understanding of climate change and the issues that were to be
addressed. The brief was supplemented by presentation materials
developed by the CCS and TMS teams.
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e Provincial and District Level Stakeholder Workshops

Initially a provincial level stakeholder workshop was conducted to
identify the provincial level climate change issues. Subsequently, two
district level workshops were conducted to gather further localized
information. Issues identified in the sector vulnerability profiles of
NCCAS were used as a platform to initiate PCCAAP in Southern
Province. Issues identified in provincial level workshop were used as
the basis for the discussions in the district level workshops. The
provincial level workshop with the participation of the provincial level
institutional representatives was held on 17t March 2013 in Matara,
while the two district level workshops were held in Galle and
Hambantota on 14th& 17th May respectively. A list of attendees at the
workshops is in Appendix 01. Once the workshops were completed,
the project team synthesized the workshop findings (Appendix 02)
and then further validated/discussed them through a series of
brainstorming sessions between the project team and CCS.

During workshop sessions, sector-specific climate change issues were
identified along with geographic locations and root causes.
Subsequently, all the identified sectoral climate change issues were
prioritized by the participants by voting. About 3-4 issues were
prioritized under each sector considering the magnitude of impact in
the area concerned. Again participants joined together as groups and
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identified actions to solve prioritize issues. The following figure
illustrates the process adopted during the workshop sessions of
PCCAAP.

e Formulation of Action Plan

This draft PCCAAP was prepared by the consulting team based
on the findings of the stakeholder workshops conducted in the
three districts of Southern Province. From the numerous actions
identified during the workshop, the project team has selected
only the highest priority issues for the purpose of preparing
action plan. This prioritization is based primarily on the views of
the stakeholders.
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The consulting team anticipates that the draft action plan proposed in
this document will be validated by more field-based discussions. The
priority activities are developed to a further level of detail prior to
finalizing the PCCAAP. This further development will be subject to the
concurrence of CCS and UNDP.

Figure 6-Sector Wise Issues identified in NCCAS
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7.2 Key Challenges and Limitations
¢ Ensuring balanced stakeholder representation at the
workshops

Workshops were conducted at the provincial level and district
levels, but the stakeholders who participated were not familiar
with the conditions in the entire Southern Province. Grassroots’
ideas were only representative of the area covered. This was
primarily due to budget and logistical limitations preventing a
much wider array of workshops which would enable a better
sample of views.

¢ Reaching consensus on sectors and locations to be
included in the PCCAAP

Initially, it was decided to prepare PCCAAP under seven sectors;
food security, human settlements, health, water, bio diversity,
coastal and marine resources and disaster management.
Subsequently after a series of discussions with CCS, it was
decided to exclude disaster management since was not a
standalone sector but one that gets captured and each of the
other sectors.

Generally, the proposed actions during the workshops were
generic and not specific to particular area/s. Some of the given
locations were quite broad, such as Divisional Secretariat or
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town area. In some instances (especially Matara) location-
specific information was lacking.

¢ Dominant persons or sub groups within workshops
distort picture

As often happens in stakeholder workshops, a few of the
stronger voices and groups tended to dominate some of the
discussion. However, this was managed with the breakout into
groups and careful facilitation.

e Lack of awareness on the difference between climate
change adaptation and mitigation

Often, Stakeholders were confused with the concept of climate
change adaptation, as it was rather new to them. Therefore
many issues and actions identified during the workshops were
mitigation related. However, the facilitators were successful in
managing the discussions to obtain substantial views on
adaptation as well.

e Stakeholder proposed actions sometimes not
actionable at the Provincial level

Some solutions that were proposed during workshops focused
on non-structural actions such as regulatory control measures
including revision of existing regulations and research studies.
Since most of these regulations were formulated and enacted by
central government agencies, the amount of change of such
regulations at provincial level is questionable.
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7.3 Sector Definitions as used in the PCCAAP

Food security:

Under food security all issues related to crops, livestock,
plantation agriculture and other crops and irrigation water for
agricultural purposes were considered.

Water:

In water sector adequate access to potable water, pollution of
potable water sources especially ground water and inland water
bodies. In addition quality of water especially in community
based water supply schemes was also considered under water
sector.

Health:

Health sector of PCCAP considers vector borne diseases
especially mosquito borne diseases and rodent borne diseases
such as Leptospirosis. All these diseases were caused by effects
on agricultural production, water availability, extreme weather
event, etc.

Human Settlement:

As climate change affecting the many aspects of human
wellbeing due to rising temperatures, water stress, sea level rise
that would affect coastal areas and the impacts of more intense
rainfall events leading to more frequent floods and landslides,

Draft PCCAAP 2014-2020

application of adaptation measures would be necessary to
counteract the challenges brought

about by climate change. Therefore importance given to disaster
related impacts on human settlements under PCCAAP.

Bio Diversity:

Bio diversity sector of PCCAAP has accounted -cultivation
harmful commercial crops and promoting the cultivation of
climate resilient crops which suites to climatic conditions of the
area.

Coastal and Marine Resources:

Coastal and marine ecosystems are intimately linked to climate.
Thus, PCCAAP has addressed the issues which exacerbated the
coastal climate change issues. Sand mining, destruction of
coastal flora such as coral reefs and habitat loss of coastal
ecosystems are the major issues discussed under this sector.

7.4 PCCAAP

The Southern PCCAAP was assembled by analyzing the
outcomes of the stakeholder consultations and identifying a
primary climate change linked vulnerability for the region
(Galle, Matara and Hambantota) to be addressed for priority
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action. For each of the districts, the causes for the vulnerability
were identified by the stakeholders as the factors to be
addressed. The identified causes/factors to be addressed in
most instances are anthropogenic (human induced) activities
which exacerbate the consequences of climate change such as
floods due to high intensity rainfall further exacerbated by poor
maintenance of drainage systems. Human induced activities are
much easier to mediate than natural causes.

For each of the Districts, the affected areas were identified with
the exception of Matara where detail is lacking, and the
proposed adaptation measures suggested by the
stakeholders. Of the many suggested adaptation measures, the
most applicable and practical actions were selected and
strengthened where needed. The proposed adaptation actions
were District specific, through in some instances, good and
applicable interventions identified for one District, has been
suggested for other similar scenarios.

Draft PCCAAP 2014-2020

The Summary Action Plan (Table 16) below provides an
overview by sector (Coastal, Food Security, Human Settlements,
Water, Health and Biodiversity) of the primary climate change
linked vulnerability identified for the Province, the factors to be
addressed for each sector, and the district affected by each of
these factors. This table also provides the linkage to the NCCAS
identifying the Strategic Thrust area that is being addressed at a
national level. The proposed adaptation actions have been
collated and presented as short, medium and long term
actions and presented as theme-specific action plans the
Province in Table 17.
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Table 16- Summary of Action Plan

Draft PCCAAP 2014-2020

Food Security

Health

Primary CC-linked Vulnerability Factors to be addressed Galle Matara Hambantota Linkage to NCCAS
Unreliable and inadequate output  |Deposition of salt in the Strategic Thrust 3,A(3)
from agriculture: CC impacts on food |arable lands which are located ° ° ° Ensure easy access to seed
security are manifold, stemming below MSL stock alternatives / advice to
from procuctivity loss due to counter rainfall variability
variability in rains, and unsuitable soil[Soil erosion and
conditions. These factors significantly |sedimentation in arable lands [ Strategic Thrust 2,C(1)
impact small-scale subsistence Promote water saving
farmers in the province. Impact on cultivation due to technologies including rain
changes in rainfall pattern o o ® water harvesting
Scarcity of potable water: Drinking |Limited facilities in Strategic Thrust 3,B(2)
water availablity is adversely affected|community based water Improve Maintenance of
by changes in climate patterns, supply schemes to purify Existing tanks and reservoirs
especially for those dependent on water (Turbidity is a problem, o ® ® including the including the
community-based water supply and other quality issues are watershed and catchments
schemes utilizing surface or ground |not investigated)
water. Pollution of potable water Strategic Thrust 3,B(3)
resources o o () Adopt and Promote the
principles of IWNRM
Reduction of the capacity of
the waterbodies ® ® ®
Limited awareness of
communities on water quality o o o
Spread of vector borne diseases: Dengue- Lack of proper Strategic Thurst 2(D)
Dengue and Leptospirosis have seen |maintanence of environment ° ® ® (1),(2)(3),(4)
increases in recent years, and Combat Climate change
changing climate patterns are viewed — related health concerns in
o Leptospirosis- due to water
to be one of the contributing factors stagnation P P °® settlements
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Draft PCCAAP 2014-2020

Primary CC-linked Vulnerability Factors to be addressed Galle Matara Hambantota Linkage to NCCAS
Flash floods: Flooding is on the Inadequate capacity and poor Strategic Thrust 2 B(2)
increase due to changing weather maintenance of drainage o o o Upgrade drainage in key
patterns, and is a major concern systems settlements
acro§s the major urban ce.nte.rs in the lllegal constructions & .
pr.ovmce. The pror, who live in low- incompatible uses in river ® ® ® Strategic Thrust 5 D(1)
lying areas and in poorly constructed reservation Protect marches/flood
dwellings are particularly at risk. — - retention areas in urban
Siltation of water bodies L
® ® ® areas and limit
land conversion
lllegal constructions along
drainage canals ® ® ®
Spread of invasive species: The Uncontrolled cultivation of Strategic Thrust 5
& |spread of invasive species threatens |harmful commercial crops o @ o G(2)
g local biodiversity (e.g. Oil Palm) Promote training and
>
‘g Spread of climate resilient Awareness on the use of the
o0 flora threatening diversity of ® ) ® ecosystem approach for
local ecosystems conservation
Coastal Erosion: Increased frequency |Sand mining in coastal areas ® ® ® Strategic Thrust 5,B(1):
of extreme weather events resulting Link/Restore/Conserve
in an increase in coastal erosion. Destruction of coastal flora forest and other habitat
Vulnerability can be managed by systems o o o refugia to increase resilience
controlling human activity that - of ecosystems and species
- . Improper anchoring/
exacerbates risk . ®
& maintenance of boats .
§ Strategic Thrust 5
G(2)
Restore and Rehabilitate
lllegal new costructions P degraded coastal ecosystems

and depleted coastal species

High

Modarate | Low
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The primary climate change linked vulnerability identified for
the coastal sector is coastal erosion which is linked with
increased incidence of extreme weather events. Outcomes show
that the vulnerability can be reduced by managing exploitative
and destructive human activity locally. Sand mining and
destruction of coastal ecosystems came out strongly as factors
that exacerbate coastal erosion for the whole Province.

Unreliable and inadequate output from agriculture was
identified as the primary climate change linked vulnerability
under Food Security. The primary cause identified, common to
Galle and Matara was the salinization of arable land. The
contributing factors in Hambantota were different - soil erosion
and sedimentation being the anthropogenic factors and the
changes in rainfall pattern.

Flash floods were identified as the main vulnerability for Human
Settlements and the main cause identified commonly for all 3
Districts was the inadequate capacity and lack of maintenance of
the existing drainage system. Illegal constructions along
drainage canals and siltation of water bodies were also major
issues identified for the Province.

Under Water, the scarcity of drinking water was identified as the
primary vulnerability with limited facilities in community based
water supply systems to purify water being the common
primary factor to be addressed in both Matara and Hambantota.
Lack of awareness of community on water quality was identified
factor to be addressed in Galle.

Draft PCCAAP 2014-2020

The spread of vector borne diseases was the main vulnerability
identified in the Health Sector with the need to address both
dengue and leptospirosis as priority issues in all 3 Districts.

Under Biodiversity, the spread of invasive species posing a
threat to the biodiversity of the local areas was identified as a
key issue for all 3 Districts. Two key factors were identified
common to the Province including uncontrolled cultivation of
harmful commercial crops, and spread of climate resilient flora
threatening diversity of local ecosystems.

Table 17, below provides the combined Action Plan to address
the primary climate change linked vulnerability for each Sector
and District in the Southern Province.
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Table 17-Identified Climate Change Adaption Actions- Galle

Draft PCCAAP 2014-2020

PRIMARY VULNERABILITY: REDUCTION IN AGRICULTUARAL YIELDS

Factors to be
addressed

Location

Proposed adaptation measures

Short term

Medium term

Long Term

FOOD SECURITY

Deposition of salt in
the arable lands which
are located below MSL

Benthara DSD.
Hikkaduwa,
Habaradoowa DSD,
Holuwagoda south,
Baddegama DSD, Bope-
Poddala

Increase productivity of arable
lands

Prepare a participatory
assessment on
traditional salinity
control methods
(Kiwul Ela, Soda
hareema)

Pilot effectivity
traditional control
methods

Adopt effective
traditional salinity
control methods in
affected areas
Provide training

Research on salinity
resilient crops &
alternative planting

Introduce salinity
resilient crops

techniques
Grow mangroves in Introduce alternative
river mouth uses

Establish a micro
water suply project to
supplement the
existing rainfed
agricultural system
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PRIMARY VULNERABILITY: SCARCITY OF POTABLE WATER

Draft PCCAAP 2014-2020

Factors to be
addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long term

Reduction of ground
water levels (due to
increase of runoff rate
and reduction of
infiltration)

Galle Municipal
Council, Maha Modara

Preserve tree covers in the
existing government SLRDC Land

Identification of SLRDC
Lands

Suggest programmes
for Reforestration

Incorperate with local
development plans

Introduction of Rain water
harvesting Programmes

Aware and provide
technical advices to
the households &
other users on rain
water harvesting

Provide incentives for
the developers to
incorporate rain water
harvesting tanks with
their development
facility

Ground water recharging units in
household level

Encourage community
level bio retention
ponds

Provide incentives for
the developers to
incorporate rain water
harvesting tanks with
their development
facility

Limited awareness of
communities on water
quality

Periodical testing of water quality

Awareness
programmes to the
community

Water Pollution
(Well water pollution
due to contaminated
rain water)

Neluwa, Alpitiya,
Habaradoowa,
surrounding areas of
Loadstar Tyre Factory,
Koggala FTZ

Control well water pollution

Revise the regulations
to make green buffer
as a mandatory
requirement

Create a tree buffer
around factories

Filter the emissions
(fumes)

Increase the height of
smoke chimneys
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PRIMARY VULNERABILITY: VECTOR BORN DISEASES

Draft PCCAAP 2014-2020

water stagnation

among farmers on
consequences and
precausions to be
adopted

detection of diseases

Factors to be Location Proposed adaptation measures |Short term Medium term Long Term
addressed
Dengue- Lack of Town area Anti-dengue campaign Appoint committees [Better equipment for
proper maintanence of with grassroot hospitals and clinics
environment participants at every [for early detection
DS/LA Level
Awareness programs
on dengue prevention
E Incorporate dengue
&' prevention programs
":':-' in the weekly work
programs of the
institutions
Leptospirosis- due to  |Town Area Raise awareness Facilitate early
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PRIMARY VULNERABILITY: FLASH FLOODS

Draft PCCAAP 2014-2020

Factors to be
addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long term

Siltation of water
bodies

Banks of the Gin ganga

Control sand mining

Review regulations on
sand-mining and
identify
implementation
constraints

Address constraints
identified through
study

Implement proper soil
conservation methods

Identification of risk
areas and proper soil
conservation method

Implementation

Encourage tree cover in riverbank
and watershed areas

Demarkate areas for
tree-cover restoration

Design tree
planting/incentive
program

Pilot test riverbank/
watershed tree
planting program

Scale up tree planting
program

Inadequate capacity
and poor maintenance
of drainage systems

Neluwa, Thawalama,
Nagoda, Mapalagama,
Wakwella, Ginthota,
Baddegama, Elpitiya

Increase capacity and
maintenance of drainage systems

Study local area
drainage systems to
identity constraints
and required
improvements **

Implement
recommendations of
study in pilot 1-2
towns (e.g. widen
bridges, culverts and
drainage to required
capacity, introduce
wastewater filters etc.)

Scale up program to all
localities

Illegal constructions
along drainage canals

Gin ganga reservation

Control illegal construction along
major drainage paths/canals

Focus areas to be
identified under
drainage system study

Identify means to
relocate/remove
illegal construction

Tighten development
controls
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PRIMARY VULNERABILITY: SPREAD OF HARMFUL PLANTS

Draft PCCAAP 2014-2020

BIO DIVERSITY

Factors to be Location Proposed adaptation measures |Short term Medium term Long Term
addressed
Uncontrolled Nakiyadeniya, Increase productivity of Raise the awareness [Investigate mechanism |Promote value added

cultivation of harmful
commercial crops (e.g.
Qil Palm)

Niyagama, Udugama,
Elpitiya, Karandeniya

environmental friendly cash crops
such as Rubber and Coconut

on environmental
friendly cash crops

to enhance the
economic return of
cash crops

industries on
environmental friendly
cash crops (Eg: tyre
industries )

Spread of climate
resilient flora
threatening diversity
of local ecosystems

Prevent the harmful spread of
flora

Identification of
Problem areas
Identification of
problem species
Identification of
threatned bio diversity

Investigate the
mechanisms to
enhance the resistent
capacity of crops

Protect/ conserve the endemic
species

Raise awareness to
eradicate harmful
plants in their lands
Raise awareness on
economic benefits
from harmful plants

Pilot farming/ nursery
Programms for
threatened species
Research methods to
increase resilience to
CC factors in plant
species with economic
value (Traditional
crops, Herbal Plants)

Rehabilitation of
degraded areas
including traditional
crop varieties
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PRIMARY VULNERABILITY: SPREAD OF HARMFUL PLANTS

Draft PCCAAP 2014-2020

Factors to be
addressed

Location

Proposed adaptation measures

Short term

Medium term

Long Term

BIO DIVERSITY

Raise community
awareness to
eradicate harful flora
in their lands

Introduce them to the
community

Introduce research
centres/programmes
to carry out studies on
harmful plants time to
time

research on obtaining
economic benefits
from harmful plants

Pilot project to take
economic return out of
harmful crops

Promote programs to
take long term
economic benifits

PRIMARY VULNERABILITY 2 : DESTRUCTION OF CORAL REEFS

BIO DIVERSITY

Illegal practices of
fishing

Take actions to minimise illegal
fishing methods

Build awareness within
the fishery community

Tighten the regulations
on fishing equipment
and methods

Coastal and sea
pollution

Prevent disposal of solid waste
and untreated waste water to the
sea

Build awareness within
the community
and school children

Identify and restore
degraded mangrove
areas

Develop proper waste
management
mechanism.

Develop waste water
canals rehabilitation
projects
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PRIMARY VULNERABILITY: COASTAL EROSION

Draft PCCAAP 2014-2020

Factors to be
addressed

Location

Proposed adaptation measures

Short term

Medium term

Long Term

COASTAL AND MARINE RESOURCES

Totagamuwa to
Seenigama Godagama
to Akurala
Dodandoowa to Boosa
Dalawella, Unawatuna
, Thalpe Palatugaha to

Control sand mining

Review regulations on

Address constraints

sand-mining and identified through
identify constraints study
Identify suitable sea erosion Identify affected areas [Implement Scale up program to all

controlling methods

and suitable methods

recommendations of

localities

Habaradoowa in oi -
Sand mining in coastal to address the studY in pilot 1-2
areas — — - problem Iocaltlons
Establish good relationship amon . Implement
o & P g Review problems and P .
institutes . recommendations of
requirements to
. study
establish a proper
institutional
arrangement among
institutes
Destruction of coastal Introduce suitable coast Study and identify Implement 1-2 pilots
. . . . . . Assessment of results
flora systems conservation projects in affected |suitable projects projects
and Scale up program
areas .
to all locations
Improper anchoring/ [Hikkaduwa Use only identified exact landing |Study and identify the

maintenance of boats

sites for small boats

situation

Implement
recommendations of
the study
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Table 18-Identified Climate Change Adaption Actions- Matara

PRIMARY VULNERABILITY: REDUCTION IN AGRICULTUARAL YIELDS

Draft PCCAAP 2014-2020

Factors to be addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long Term

FOOD SECURITY

Deposition of salt in the
arable lands which are
located below MSL

Increase productivity of arable
lands

Prepare a participatory
assessment on
traditional salinity
control methods (Kiwul
Ela, Soda hareema)

Pilot effectivity
traditional control
methods

Adopt effective
traditional salinity
control methods in
affected areas
Provide training

Research on salinity
resilient crops &
alternative and
innovative planting
techniques

Pilot salinity resilient
crops

Pilot a sereis of
alternative uses as
suggested through
research

Upscale the best
innovative
technologies and
options identified
from the pilot projects
to increase the
resilience of area
agriculture

Establish a micro water
suply project to
supplement the existing
rainfed agricultural
system

Replicate pilot projects
in other suitable
loactions
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PRIMARY VULNERABILITY: SCARCITY OF POTABLE WATER

Draft PCCAAP 2014-2020

Factors to be addressed Affected areas

Proposed adaptation measures

Short term

Medium term

Long term

Water pollution

Control domestic level water
pollution

Identify affected areas
and sources

Maintain minimum
distance between water
source and toilet
Awareness raising

Develop proper sewer
system

Prevent untreated waste water
discharge from industrial
premises

Study the potentials to
use waste as a resource

Introduce household
level waste separation
programmes

Colloborate with world
carbon trading
programmes

Identify Industries
discharging wastewater
without treatment

Initiate citywide
composting initiative

Reduce the pesticides and
weedicides which deteriorate
the water quality

Study on pest and weeds
which deteriorate water
quality

Introduce traditional
and biological methods

Provide water filters to
households

Limited facilities in
community based water
supply schemes to purify
water (Turbidity is a
problem, and other quality
issues are not investigated)

Icreased accessibility to potable
water (Community water supply
projects)

Assess existing communit]

Construct water
purification plants with
community water
supply projects

Introduce well planned
community water
supply projects to
prioritised areas

Assess the effectiveness
of the implementation
mechanism for
Community based water
supply schemes

Plant water purifying
trees in hydro
catchments and along
canals
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PRIMARY VULNERABILITY: VECTOR BORN DISEASES

Draft PCCAAP 2014-2020

Factors to be addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long Term

HEALTH

Dengue- Lack of proper
maintanence of
environment

Anti-dengue campaign

Appoint committees
with grassroot
participants at every
DS/LA Level

Better equipment for
hospitals and clinics for
early detection

Awareness programs on
dengue prevention

Incorporate dengue
prevention programs in
the weekly work
programs of the
institutions

Leptospirosis- due to water
stagnation

Raise awareness among
farmers on
consequences and
precausions to be
adopted

Facilitate early
detection of diseases
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PRIMARY VULNERABILITY: FLASH FLOODS

Draft PCCAAP 2014-2020

Factors to be addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long term

Siltation of water bodies

Control sand mining

Review regulations on
sand-mining and identify
implementation
constraints

Address constraints
identified through study

Encourage tree cover in
riverbank and watershed areas

Demarkate areas for
tree-cover restoration

Design tree
planting/incentive
program

Pilot test riverbank/
watershed tree planting
program

Scale up tree planting
program

Reclamation of low lying
areas

Low lying areas should
be demarcated as
preserved zones

Inadequate capacity and
poor maintenance of
drainage systems

Increase capacity and
maintenance of drainage
systems

Study local area drainage
systems to identity
constraints and required
improvements **

Implement
recommendations of
study in pilot 1-2 towns
(e.g. widen bridges,
culverts and drainage to
required capacity,
introduce wastewater
filters etc.)

Scale up program to all
localities
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PRIMARY VULNERABILITY: EXTINCTION AND DEGRADED BIOLOGICAL COMMUNITIES

Draft PCCAAP 2014-2020

Factors to be addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long Term

BIO DIVERSITY

Extinction of flora and
fauna due to climate
change

Take steps to avoid extinction of
identified species

Conduct awareness
programms to
community

Conduct pilot fauna and
flora surveys in one
locality

Pilot projects to
rehabilitate threatened
fauna

Identify causes of
depletion of
undergrowth and plants

Pilot project to
rehabilitate forest
undergrowth

Take necessary actions
to rehabilitate forest
undergrowth and
threatened species
and monitor

Research on declining
faunal species

Pilot In-situ and ex-situ
conservation

scale up activity

Reduction in benificial
fauna for crops

Preserve habitats of benificial
fauna

Identify the natural
habitats of benificial
fauna such as Bee

Raise awareness about
the importance of
benificial species and
their habitats within
local communities

Rehabilitation of
degraded areas to
encourage/ attract
benificial fauna

Scale up activivity
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PRIMARY VULNERABILITY: EXTINCTION AND DEGRADED BIOLOGICAL COMMUNITIES

Draft PCCAAP 2014-2020

Factors to be addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long Term

Reduce use of chemical in
cultivations

Study conventional and
modern methods of
farming to reduce

Use conventional
methods of controlling

Scale up activivity

> pests
= chemical usage
(%)
5 Introduce modern
2 methods of controling
Q pests (biological
9 methods)
@ Introduce compost as
fertiliser to the farmers
PRIMARY VULNERABILITY: DESTRUCTION OF CORAL REEFS
Illegal practices of fishing Take actions to minimise illegal [Build awareness within |Tighten the regulations
fishing methods the fishery community |on fishing equipment
t and methods
n
E Coastal and sea pollution Prevent disposal of solid waste |Build awareness within |ldentify and restore Develop proper waste
> and untreated waste waterto  [the community degraded mangrove management
a the sea and school children areas mechanism.
(@] Develop waste water
) canals rehabilitation

projects
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PRIMARY VULNERABILITY: SALINE WATER INTRUSION

Draft PCCAAP 2014-2020

Factors to be addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long Term

COASTAL AND MARINE RESOURCES

lllegal new constructions

Destruction of coastal flora
system

Control illegal construction
along the beach

Identify threaten areas

Take actions to protect
the coastal belt from
illegal constructions

Enforce regulations to
protect the coast

Protect mangroves and
conservation of coastal belt

Identification of
threatened areas

Introduce mangrove
plantations as bio
retention walls

Develop a proper
mechanism to monitor
the protection of
mangroves

Erect bio retention walls
along most critical areas
for coastal erosion
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Table 19-Identified Climate Change Adaptation Actions-Hambantota

PRIMARY VULNERABILITY: REDUCTION IN AGRICULTUARAL YIELDS

Draft PCCAAP 2014-2020

FOOD SECURITY

Factors to be Affected Areas Proposed adaptation measures Short term Medium term Long Term
addressed
Impact on cultivation |Boondala, Uda  Yala,|Improve the cultivation pattern Study rainfall and Awareness programme|Create strong linkage

due to changes in
rainfall pattern

Sooriyawewa,
Bandagiriya,
Weerakettiya,
Bandigama,

existing cultivation
pattern

for the farmers and
farmers organizations
on appropriate
farming calenders

Pilot cultivation with
new calendar

between farmer
organizations and
organizations dealing
with climatic
conditions

Introduce short term  |Establish a micro

and drought resistent |water suply project to

crops (Niyan Wetakolu, |supplement the

Thibbotu,Atukekiri) existing rainfed

agricultural system

Soil erosion and|Bandagiriya, Minimize the soil erosion and Introduce/ enhance Retention walls Monitor river banks
sedimentation in|[Pannagamuwa, sedimentation tree cover along river |(Gabion walls) in highly
arable lands Ridiyagama banks (Kumbuk, vulnerable areas

Bamboo, Aththikka)

Assess existing
drainage networks in
cultivation lands

Proper Drainage
network in cultivation
lands
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PRIMARY VULNERABILITY: SCARCITY OF POTABLE WATER

Draft PCCAAP 2014-2020

Factors to be
addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long term

Insufficient facilities in
community based
water supply schemes
for purification
(Increase Salinity of
well water)

Tangalle,
Boondala,Hambantota

Community water supply
In Bandagiriya,

schemes
Mahagalwea,

Icreased accessibility to potable
water (Community water supply
projects)

Assess existing
community based
water projects and
identify affected areas

Construct water
purification plants with
community water

supply projects

Introduce well
planned community
water supply projects
to prioritised areas

Assess the
effectiveness of the
implementation
mechanism for
Community based
water supply schemes

Plant water purifying
trees in hydro
catchments and along
canals

Pollution of potable
water sources

Suriyawewa Lake,
Yodakandiya Lake

Improve water quality in local water
bodies

Erect a fence around
water bodies

Water quality
evaluation of local
water bodies and
usage by community

Pilot special watering
area for livestock

Restore historical
water bodies
protection
mechanisms
(Kuluwawa System)

Reduction of the
Capacity of the Water
Bodies (siltation,
hydro plants)

Suriyawewa Lake,
Yodakandiya Lake,
Bandagiriya,

Increase the capacity of water
bodies

Study the hydro, geo
and eco systems of the
water bodies

Remove invasive water
plants from the water
bodies

Dredge water bodies
to address
sedimentation

Develop innovative
methods to address
sedimentation

Establish regular
maintenance
mechanism for adopt
and implement
project to address
sedimentation of local
water bodies
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PRIMARY VULNERABILITY: VECTOR BORN DISEASES

Draft PCCAAP 2014-2020

Factors to be
addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long Term

HEALTH

Dengue- Lack of
proper maintanence
of environment

Anti-dengue campaign

Appoint committees
with grassroot
participants at every
DS/LA Level

Better equipment for
hospitals and clinics
for early detection

Awareness programs
on dengue prevention

Incorporate dengue

prevention programs in

the weekly work
programs of the
institutions

Leptospirosis- due to
water stagnation

Raise awareness
among farmers on
consequences and
precausions to be
adopted

Facilitate early
detection of diseases
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PRIMARY VULNERABILITY: FLASH FLOODS

Draft PCCAAP 2014-2020

Factors to be
addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long term

Illegal constructions
along drainage canals

Walawe, Kirindi and
Kirama oya Rivers

Control illegal construction along
major drainage paths/canals

Focus areas to be
identified under
drainage system study

Identify means to
relocate/remove
illegal construction

Tighten development
controls

Inadequate capacity
and poor
maintenance of
drainage systems

Walawe, Kirindi and
Kirama oya Rivers

Increase capacity and maintenance
of drainage systems

Study local area
drainage systems to
identity constraints
and required
improvements **

Implement
recommendations of
study in pilot 1-2
towns (e.g. widen
bridges, culverts and
drainage to required
capacity, introduce
wastewater filters etc.)

Scale up program to
all localities

Illegal constructions &
incompatible uses in
river reservation

Weerawila, Thissa

Encourage tree cover in riverbank

Demarkate areas for
tree-cover restoration

Design tree
planting/incentive
program

Pilot test riverbank/
watershed tree
planting program

Scale up tree planting
program
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PRIMARY VULNERABILITY: SPREAD OF HARMFUL PLANTS

Draft PCCAAP 2014-2020

Factors to be
addressed

Affected areas

Proposed adaptation measures

Short term

Medium term

Long Term

BIO DIVERSITY

Uncontrolled
cultivation of harmful
commercial crops
(e.g. Qil Palm)

Increase productivity of]
environmental friendly cash crops
such as rubber and coconut

Raise awareness on
environmental friendly
cash crops and benifits

Investigate mechanism
to enhance the
economic return of
environmentally
friendly cash crops

Promote value added
industries on
environmental
friendly cash crops
(Eg: tyre industries )

Spread of climate
resilient flora
threatening diversity
of local ecosystems

Prevent the harmful spread of flora

Identification of
problem areas
Identification of
problem species
Identification of
threatned bio diversity

Investigate
mechanisms to
enhance the resilience
capacity of crops

Pilot 1-2 sites to
enhance resilience of
threatened species

Protect/ conserve the endemic
species

Raise awareness on
eradication of harmful
plants

Raise awareness on
economic benefits
from harmful plants

Pilot farming/ nursery
Programms for
threatened species
Research methods to
increase resilience to
CC factors in plant
species with economic
value (Traditional
crops, Herbal Plants)

Rehabilitation of
degraded areas
including traditional
crop varieties
Introduce research
centres/programmes
to monitor harmful
plants
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Draft PCCAAP 2014-2020

Factors to be Affected areas Proposed adaptation measures Short term Medium term Long Term
addressed
|>_- Research on obtaining|Pilot project to take Promote programs to
5 economic benefits|economic return out of|take long term
E from harmful plants harmful crops economic benifits
>
(]
o
0
PRIMARY VULNERABILITY: DESTRUCTION OF CORAL REEFS
Illegal practices of Take actions to minimise illegal|Build awareness within |Tighten the regulations
fishing fishing methods the fishery community |on fishing equipment
> and methods
=
& Coastal and sea Prevent disposal of solid waste and|Build awareness within |Identify and restore|Develop proper waste
L [pollution untreated waste water to the sea  |the community degraded  mangrove|management
2 and school Children areas mechanism.
Q Develop waste water
o I
o canals rehabilitation

projects
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PRIMARY VULNERABILITY: COASTAL EROSION

Draft PCCAAP 2014-2020

COASTAL AND MARINE RESOURCES

Factors to be Affected areas Proposed adaptation measures Short term Medium term Long Term
addressed
Improper new Hambantota Fishery Control illegal construction along|ldentify threatened |Tighten Tighten
constructions harbor to 'Ma del' port |the beach areas development development
Near Peacock Beach controls controls

Hotel Kirinda
Tangalle (Godawaya,
Kalametiya, Rekawa)
Kudawella

Sand mining in
rivers (affects sand
supply)

Control sand mining

Review regulations
on sand-mining and
identify constraints

Address constraints
identified  through
study

Protect natural sand bars

Identify and maps

Address constraints

existing sand bars identified  through
study
Sand removing Introduce suitable coast|Study and identify Implement 1-2|Assessment of

process in harbors

protection projects in affected
areas

suitable projects

pilots projects

results and Scale up
program to all
locations

Develop natural harbors

Godawaya)

(Ex.
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Draft PCCAAP 2014-2020

Appendices

01. List of Stakeholders Consulted

02.  Workshop Findings
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Destruction of coral
reefs due to the

increase of temperature
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The coral organisms die
at high temperatures
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To transport fresh coral reefs from
outside and create conducive locations
for them
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Restore

and
Rehabilitate degraded
coastal ecosystems and

depleted coastal

species

organisms
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To wutilize conventional cultivation
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cultivation methods
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To conduct awareness workshops | Authority Strategic Thrust 5
which are related to the controlling of G(2)
temperatures in the sea Promote training and
awareness on use of
the eco system
approaches for
conservation
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To use organic fertilizer and organic
material in the cultivation grounds
and reduce the use of
artificial/chemical fertilizers
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To maintain a well irrigated
cultivation ground and keep the
cultivation environment in a
methodical manner
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Reduction of yield from
the cultivated crops
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Reduction of the water
level in the soil due to the
increase of the prevailing
temperature
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water
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To increase the undergrowth
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To introduce new varieties that are
able to withstand high temperatures
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To introduce methods to maintain the
suitable temperature applicable to the
crop cultivated
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To educate the farmers to cultivate

crops that are resistant to the salinity

levels
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Destruction of flora and

fauna near ground
water systems due to
the fall of sunlight

directly on the ground

Reduction of forest cover

To safeguard the remaining forest
cover through legal means
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To create new forest cover
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To create pastures, wild life
sanctuaries and reservations

4.8300000m 0 VIBBOYBDeId®BI Do
D CODDIUBENECDE OB ESISICIOTEN
B0V OBV

To conduct awareness programs to
highlight the importance of
safeguarding the natural fauna and
flora communities
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Central Environmental
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Wwildlife Conservation
Department

Link/restore/Conserve

Forest and  other
habitat
Refugia to increase
resilience of
ecosystems and
species
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Protect marches/flood
retention areas in
urban areas and limit
land conversion
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Promote training and

e Awareness on the
use of the ecosystem
approach for
conservation
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To take steps to avoid extinction of
identified species
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To 1identify the reasons for the
destruction of forest undergrowth and
plants and take steps to re-create
them
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them.

identify the
destruction of natural fauna and flora
and take necessary steps to re-create

Authority

reasons for the
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The destruction of crops due to saline water mixing with fresh water Increase of the sea level
7 | eeBuRoslmem Sonn SO 8880 ¢ EHD0wD LDV 15 h@MDOBIBHEG
Destruction of inland herbal plants Increase of the temperature in the environment / The spread of invasive
plants
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The reduction of the numbers of animals and plants due to the | Change in the food-cycles
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The increase of growth of unfavourable plants due to high winds
Reduction of animals due to the spread of unfavourable plants (the
number of bees are reduced due to the acacia plant)
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The spread of alien invasive plants

The increase of flooding
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Appendix 02



Provincial Climate Change Adaptation Action Plan -Southern Province

1

1

! - Food Security

! - Water

: - Health

i - Human Settlements
i - Bio Diversity

! - Coastal & Marine Resources
1

1

1

Prepared assistance from
UNDP
Strengthening Capacity for Climate Change Adaptation

Implemented by:-
Climate Change Secretariat
CLIMATE CHANGE Ministry Of Environment & Renewable Energy
SECRETARIAT Sri Lanka

SRI LANKA
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NN F ENVIRONMENT



