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Integrated Spatial Planning and Analysis to Prioritize Biodiversity

Conservation in Sri Lanka

The “Integrated Spatial Planning and Analysis to Prioritize Biodiversity Conservation in Sri
Lanka” project was conducted by EFL in partnership with the National Biodiversity Secretariat
of Sri Lanka and was supported by the Convention on Biological Diversity and the Japan
Biodiversity Fund. In the project, spatial analysis is used as a tool to identify conservation
priorities in Sri Lanka, producing several socio-economic and infrastructural spatial overlays
to identify areas of conflict in order to prioritize where conservation should take precedence
over infrastructure and other development, and where mitigation could help minimize

environmental impacts.

Sri Lanka is recognized as possessing globally important biodiversity. However, extensive
conversion, fragmentation and pollution of natural ecosystems have placed this natural
heritage under severe threat. Despite being an early signatory to the Convention on Biological
Diversity (MoFE, 1999), Sri Lanka has only achieved 19% of the priority recommendations
from the first National Biodiversity Strategic Action Plan (NBSAP) (Bandaratillake, 2014),
attributed to the poor integration of targets and recommendations into plans, policies and
programmes of the development sector agencies. The objective of this project was to identify
conservation priorities at the national scale within the vis-a-vis NBSAP targets that can be

integrated into the National Physical Plan.
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EXECUTIVE SUMMARY

Sri Lanka is recognized as possessing globally important biodiversity by several yardsticks of
measurement (Biodiversity A-Z, 2014). However, extensive conversion and pollution of
natural ecosystems has placed this natural heritage under severe threat. Despite being an
early signatory to the Convention on Biological Diversity (MoFE, 1999), only 19% of the
priority recommendations from the first National Biodiversity Strategic Action Plan (NBSAP)
were achieved (Bandaratillake, 2014). This lack of progress was attributed to poor integration
of biodiversity conservation targets and recommendations into the plans, policies and

programmes of the development sector agencies.

The Government of Sri Lanka is now revising the National Physical Plan and Policy (NPP). There
is an urgent need to identify and spatially map the biodiversity conservation priorities so they
can be integrated into development plans. The objective of this project was to conduct a
spatial analysis to identify biodiversity priorities at the national scale, vis-a-vis the NBSAP’s

targets, that can be integrated into the NPP.

We collected available biodiversity, socio-economic, and development data. Using this data,
16 maps were produced depicting various features of the landscape, and conservation and
developmental priorities. These maps include existing protected areas, proposed gaps in
protected areas, forest areas important for erosion and flood control, habitat suitability and
corridor models, as well as areas identified for commodity agriculture and large-scale

infrastructure.

Outputs indicate that more conservation attention is needed in the wet zone. However,
ecological connectivity in both the dry and wet zones should be maintained and expanded.
Large gaps in the dry zone offer opportunities to create ecological corridors between
protected areas (Jayasuria, et al., 2006). In the wet zone, habitats around the forests were
found to be suitable to support smaller endemic species, and should be included within the

conservation strategy.

\



Overlays of the large infrastructure and agricultural zones indicates the potential for severe
land use conflicts. Planned infrastructure will overlap with several protected areas, severing
habitat connectivity and causing loss of wildlife habitat. Further conversion of forest for large
scale commodity plantations should be disallowed. With the decline in both rubber and tea
as a commodity in global markets, abandoned plantations offer opportunities to reforest the

land.

The spatial database is meant to complement the recommendations put forth in the National
Biodiversity and Strategic Action Plan 2016-2022 (NBSAP). These outputs are timely,
especially since The National Physical Planning Department is in the process of revising the
existing plan. This database and analysis will be integrated into this process via stakeholder
meetings. The plan will also provide an opportunity and entry point for the Biodiversity
Secretariat (BDS) and other stakeholders in biodiversity conservation to engage with the
process. The spatial database will be deposited within the BDS, and also be made available to
other stakeholders so it can be updated, accessed, and used for planning and implementation

of the NBSAP.

VI



1. BACKGROUND

Sri Lanka is recognized as possessing globally important biodiversity by several yardsticks of
measurement. As an island biogeographically isolated from mainland India since the early
Pleistocene (Deraniyagala, 1958), Sri Lanka is rich in irreplaceable endemic species, especially
in the southwestern and central tropical moist forests (Gunathilleke, et al., 2005)
(Wickramanayake, et al., 2001). However, extensive conversion and pollution of natural
ecosystems has placed this natural heritage under severe threat; many species are isolated in
small forest fragments, aquatic biodiversity is stressed from pollutants and habitat loss, and

ecosystem processes and services are being degraded.

Sri Lanka is an early signatory to the Convention on Biological Diversity, and prepared a
national ‘Biodiversity Framework for Action Plan’ (BCAP) in 1999 (MoFE, 1999), with a
subsequent addendum of strategies and actions. The plan identified conservation priorities
to stop the erosion of biodiversity. The major recommendations from the BCAP were: identify
critically important hotspots and include them within the protected areas (PA) system,
especially since the existing protected areas system was not representative of the island’s
ecosystems; assess the need for ecological linkages among the core areas (i.e., protected

areas) and conserve them; and prepare and implement species recovery plans.

The second NBSAP plan has now been prepared for the period 2016-2022 (MoMDE, 2016),
and will adopt an ecosystem-based approach that is more consistent with current approaches
to biodiversity conservation, and integrating biodiversity into national development
priorities. The second plan is also linked to contributing to the Aichi Biodiversity Targets and

Sustainable Development Goals (SDGs).



Since the BCAP was prepared, Sri Lanka has embarked on a rapid socio-economic
development program, which includes expansion of major urban and commercial areas,
building expressways and rail transportation system to link these areas, expansion of
commercial agriculture, and rural development through small to medium enterprises (SME)
and other livelihood opportunities (Figure 1) (NPPD, 2010). These socio-economic
development plans will inevitably lead to land and resource conflicts with biodiversity
conservation priorities.
Figure 1. Proposed economic development infrastructure and

conservation areas. From the National Physical Planning Policy and Plan
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and community-centred development.

Within the scope of the numerous infrastructure, commercial and tourism-oriented
development projects undertaken in the last decade, local communities were relocated and
actively driven away from their traditional livelihood activities including agriculture, farming
and fisheries with no practicable interim options or alternatives being provided, thus

exacerbating their immediate vulnerability to poverty (Kuruppu & Ganepola, 2005; Fonseka



& Raheem, 2010; Gunasinghe, 2012; Liyanaarachchi, 2013). What is also noteworthy is that
those communities whose traditional livelihoods have been dependent upon natural
resources, be it foraging, farming or fisheries, have been most affected by these development

projects and interlinked displacement.

In the war-affected North, North-West and North-East of Sri Lanka, where the weight of
decades of war and displacement are still persistent, contentions related to land use,
ownership and resettlement, alongside enduring strains between host and displaced
communities, and land-grabbing related to economic development continue to marginalise
communities. Access to land, resources and livelihoods have been gravely affected, notably
within the fisheries and agricultural sectors. This has also increased the strain on natural
resources and community contentions over these. Furthermore, where communities have
been relocated to make room for development projects, the socio-economic and
environmental impacts of relocation have been overlooked, thus aggravating land and

resource conflicts with conservation priorities.

Moreover, Sri Lanka’s increasing vulnerability to natural disaster have also compounded these
concerns, with whole villages awaiting resettlement as a consequence of their susceptibility
to landslides and floods in particular. These realities give rise to various environmental
concerns such as deforestation, encroachment, strain on/ poor management of natural
resources and energy generation, pollution, and poor waste management which hinder
conservation priorities, aside from amplifying prevalent challenges such as the human-
elephant conflict and the poor management of land, water bodies and other natural
resources. This highlights the need to not only mainstreaming environmental priorities within
economic development policy and planning, but also within the scope of relocation and
resettlement towards effectively reconciling the conservation of biodiversity and socio-
economic development. Thereby, it is imperative that national development goals are aligned
with the needs of communities and in consideration of their relationships to the environment,

with a view of strengthening both local development and conservation.



Development projects that do not recognize and integrate ecological and conservation
priorities into their own will result in loss of critically important forest and freshwater
ecosystems. Climate change is also expected to impact both biodiversity and people, as well
as economic development plans, with complex feedback loops. The landscape approach to
ecosystem management of the second NBSAP (2016 — 2022) is better suited to address these

emerging issues.

The updated NBSAP (2016 — 2022) will also be a guiding framework for provincial authorities
of Sri Lanka to use as a touchstone when planning and implementing development and
conservation initiatives at sub-national scales. Planning and implementing conservation
initiatives at sub-national scales require a national scale perspective, especially when
transitioning to a landscape or basin scale approach to ensure that ecosystem processes and

services that transcend administrative boundaries are continuous and undisrupted.

According to the Fifth National Report to the CBD (Bandaratillake, 2014), only 19% of the
priority recommendations from the first plan were achieved (Bandaratillake, 2014). The lack
of progress was attributed to the lack of adequate integration of biodiversity conservation
targets and recommendations into the plans, policies, and programmes of the development
sector line agencies (Bandaratillake, 2014). Integration of biodiversity conservation targets
into development sector plans through better coordination with the development sector

authorities is a strong recommendation of the NBSAP (2016- 2022) (MoMDE, 2016).

The Government of Sri Lanka is now revising the National Physical Plan and Policy and there
is an urgent need to identify and spatially map the biodiversity conservation priorities so they
can be integrated into development plans. Doing so will minimize land allocation conflicts and

minimize and mitigate the impacts from socio-economic development.

The objective of this project was to conduct a spatial analysis to identify biodiversity priorities
at the national scale, vis-a-vis the NBSAP’s targets, that can be integrated into the national
physical plan now being prepared as a base to implement the NBSAP’s in-situ conservation

recommendations.



1.1 Overview of Sri Lanka’s Biogeography and Biodiversity

Sri Lanka is a continental island in the Indian Ocean, located off the southeast coast of the
Indian subcontinent, at 5° 55’-9° 51’ N and 79° 41’-81° 54’ E. The island is 64,740 km?, with a
central massif that rises to about 2,524 m, at the highest point of the island. The topography
consists of three peneplains, with the first rising from sea level to 300 m, the second to 1,500

m, and the third to the highest peaks over 2,200 m (Survey Department, 2007).

The central mountains intercept two monsoons—the southwest and the northeast—
influencing the island’s climate and the distribution of biodiversity. While six bioclimatic zones
have been recognized by Wijesinghe et al. (1993), two broader climatic zones are generally
recognized; the wet zone in the southwest and the dry zone through the rest of the island.
The former is characterized by mean annual rainfall of 2,500mm and a mean temperature of
about 27° Cin the lowlands to around 16° C in the montane areas. The dry zone receives 1,250
mm to 1,900 mm of annual rainfall, but spread unevenly with a dry period lasting about 5
months. The mean daily temperature is about 30° C. Two small coastal areas in the northwest
and southeast form an arid zone, with a mean annual rainfall less than 1,250 mm (Survey

Department, 2007).

The combination of variable rainfall, geological isolation from the continent, and dissected
terrain in the three mountain ranges of the central massif has resulted in speciation, giving
rise to a high number of endemic species in the wet zone and central regions. Several zonal
classifications have been made based on the distributions of different taxonomic groups,
including endemic species. Eisenberg and McKay (1970) classified the distribution of mammals
into seven zones; Kotagama (1993) recognized six avifaunal zones; Senanayake and Moyle
(1982) four ichthyological zones; and Ashton and Gunatilleke (1987) identified fifteen floristic
regions. All of these zonations recognize that the moist forests of the southwestern region and
the central montane region harbor the highest endemicity, and thus, Sri Lanka’s irreplaceable
biodiversity. Overall, more than 75% of the known endemic species are restricted to the wet
zone. A few endemic animals and plants are also known from the isolated rock outcrops

(inselbergs) scattered throughout the dry zone (MoMDE, 2016).



The dry zone, however, supports a rich megafauna, including one of Asia’s largest Asian
elephant (Elephas maximus) populations, an endemic subspecies of the common leopard
(Panthera pardus kotiya) (Miththapala, et al., 1991), and sloth bear (Melurusus ursinus).
Compared to the subcontinent, the large mammalian fauna of Sri Lanka is depauperate;
however, the regionally distributed large mammal populations can contribute to global
conservation priorities. They are also national priorities because of their flagship status, and

importance in a wildlife tourism strategy.

Sri Lanka has the ‘unfortunate distinction’ of being recognized as one of the 35 global ‘Biodiversity
Hotspots’ (Myers, et al., 2000); distinction because of the recognition of the rich endemism that
makes it comparable with other high biodiversity regions in the world, but ‘unfortunate’ in that
this biodiversity is threatened by >70% loss of forest cover. Over the last 150 years forest cover
has undergone a marked decline due to extensive clearing for commodity crop plantations,
agriculture, and expansion of human settlements. As a result, a high proportion of species in
most taxonomic groups, and especially the endemic species, are now threatened with
extinction. Less than 10% of the forests in the wet zone now remain, and these occur as small

patches in a highly fragmented landscape.

Forest loss and fragmentation, especially in the wet zone and central mountains also pose
severe threats to human populations, their livelihoods, and to the government plans for
economic development. Almost all perennial rivers originate in the central mountains and
radiate out, forming a wagon wheel of watersheds. An ancient agrarian-based civilization in
the Dry Zone was sustained by storing water from the major rivers in a complex system of
over 10,000 irrigation reservoirs. Many of these reservoirs have now become ‘naturalized’
and provide perennial and seasonal water for both wildlife and humans. Other than these

reservoirs (or ‘tanks’), Sri Lanka has no large natural lakes.

The rivers are an important source of ecosystem services, and represent strong links between
nature and the economic development aspirations of people and the country (Millennium
Ecosystem Assessment , 2005) (TEEB, 2009). The recent increase in severe floods and
prolonged droughts in the dry zone, will also have consequences and costs to people and
economic development plans, unless the ecological parameters that can increase resilience

and reduce vulnerabilities can be protected and conserved.



Furthermore, subsequent to the severe floods and landslides faced by a number of districts
in Sri Lanka in 2016, the resettlement of vulnerable communities residing in areas determined
as risky by the National Building Research Organization (NBRO) has posed new challenges of
securing suitable alternatives for relocation that accounts for not only residential
requirements, but largely cultivation-centric livelihoods. While private lands for acquisition,
and unoccupied state lands are in the process of being evaluated for this purpose, the social
and environmental impacts of relocating communities in whole or part will inevitably entail
considerable social, economic and environmental consequence. Even within this interim
period, which may extend to over a year depending on the speed with which land for
resettlement is acquired, communities in temporary shelters have been compelled to rely on
natural sources for water, with little or no provision for sanitation and waste disposal. Given
the inevitable impacts of climate change, notably in terms of extreme weather, existing policy
and implementation provisions for dealing with post-disaster situations must be re-examined

as a matter of priority.

Few economic valuation studies of ecosystem services have been conducted Sri Lanka so the
economic value of the wet zone forests are poorly understood. A few examples provided in
the NBSAP show that: 35% contribution of hydropower to electricity generation was valued
at SLRs 4.6 billion in 2011; between 2002 and 2010 the conventional value of forestry was
about 0.6% of the GDP, although green accounting increased the estimates to between 2.7

and 4.9%.



1.2 Conservation Stewardship and Responsibilities

The stewardship of most remaining natural ecosystems and habitats that support biodiversity
is vested within the Department of Wildlife Conservation (DWC) and the Forest Department
(FD); the two major government custodians of protected areas in Sri Lanka. The current
protected areas system, declared under the Fauna and Flora Protection Ordinance and the
Forest Conservation Ordinance covers about 23,000 km? or 35% of Sri Lanka’s land area
(MoMDE, 2016). However, the protected areas are disproportionately distributed, with most
DWC protected areas—national parks, nature reserves, strict natural reserves, jungle

corridors, and sanctuaries—being in the dry zone.

There are several FD protected areas in the Wet Zone that were initially gazetted for
silviculture, and not for biodiversity conservation. However, an amendment to the Forest
Ordinance in 1995 (No. 23 of 1995) established a new category, designated ‘Conservation
Forests’ that afforded protection to wet zone forests and reduced large-scale forest
conversion. While the Conservation Forests have a high level of protection, other categories
of forests under the FD are also now free from logging, and contribute to biodiversity
conservation. These include the Reserved Forests where some extraction of certain forest
resources is allowed under a permit, and the Village Forests that are used communities under

sustainable management practices.

1.3 Spatial Scope and Priority Areas of the Analysis

The spatial scope of the analysis is the entire country and the ecosystems selected reflect this
broad scale. Various analyses have classified Sri Lanka’s ecosystems and habitats into a
number of categories, depending on species biases and analytical objectives (MoMDE, 2016).
The NBSAP also introduces a new set of ecosystems and habitats such as above ground rock
caves and below ground rock caves, and Palmyrah woodlands. However, a broad scale
analysis cannot consider these microhabitats; moreover, the necessary data is unavailable.
Thus, this analysis uses the WWF terrestrial eco-region assessment (Olson, et al., 2001) as the

basis for ecosystem delineation.



Since the outputs from the analysis are meant to provide a base for national-scale
conservation priorities that can then also be used as a touchstone for sub-national scale
priorities, these smaller scale ecosystems and habitats will be included at the appropriate
scales. These data will also be included in a database that can be used for conservation
planning and monitoring, as recommended in the NBSAP. The analysis will contribute to

several targets and activities in the NBCAP (Table 1)

Table 1. Targets and activities from the National Biodiversity Strategic Action Plan (NBSAP), 2016-2022
(MoMDE, 2016) to which the spatial planning project will contribute. The targets, activities and numbers
correspond to those indicated in the NBSAP document.

No | Conservation actions proposed in the NBSAP | Project contribution or engagement
Target 1: Inventory of ecosystems (structure, composition and distribution), species (taxonomy
conservation status), and their services and values to inform conservation planning and
decision making
1 Establish a national list of ecosystem types and | Work with the National Biodiversity Secretariat
species with regular updating (BDS) to identify the ecosystem types and
standard classification, and use it to conduct a
conservation gap analysis
2 Establish a national biodiversity database to Provide outputs to include in database
document biodiversity in all-natural sites and
species with regular updating
9 Develop and implement a communication Socialize project outputs through print and
strategy to disseminate the information digital media
collected
Target 2: Reduction in habitat loss, degradation and fragmentation
2 Develop a national ecosystem/habitat Project outputs will identify conservation
conservation plan identifying the best possible | priorities, including areas for reforestation and
strategy for afforestation, restoration (including | restoration based on ecological connectivity
coastal and marine systems) and maintaining
connectivity The wet zone forests are highly fragmented but
supports >90% of endemic species of Sri Lanka.
The montane regions are also important for
trapping monsoon rains and watershed integrity
is important for requlated and sustained water
flows. These regions will receive special
attention in the analysis
3 Implement the national ecosystem/ habitat The project will conduct finer-scale analyses of
conservation plan by integrating with the biodiversity-rich areas that overlap with planned
development activities as well as private sector | development projects, including large
investment infrastructure, and identify areas of conflict with
land conversion for development and
conservation priorities. The recommendations
can be integrated into development plans




Target 3: Ensure that the PA network is representative of all critical ecosystems and species

1 Update the protected area gap analysis based The project will review existing gap analyses that
on recommendations of the provincial have been undertaken (e.g., POWPA), and
Sustainable Energy Authority (SEA) and ensure that all representative ecosystems,
identify critical habitats that needs to be distribution of biodiversity (especially endemic
protected and bring them under protection species, umbrella species etc.), available habitats
and natural ecosystems, and potential for
ecological connectivity are included in the
protected areas system and are spatially
mapped. Recommendations to protect and
conserve these areas will be made

Target 4: Reduction in loss of species

2 Establish an interactive web portal on The project will contribute towards this activity
threatened species to create awareness on by providing the collected information and the
threatened species of Sri Lanka outputs. EFL will continue to be engaged with

this activity by providing data and playing a role
in maintaining the database
8 Develop and implement species level The project will address the Human-elephant
management plans for mitigation of conflicts conflict, which has become a priority social and
caused by threatened species political issue for the government. The
government has allocated 4 billion Sri Lankan
Rupees (approximately USD 28,000,000) to
address human elephant conflict, and a special
committee has been established to develop an
island-wide strategy. However, this will require
better land use planning and zoning in priority
elephant conservation and management
landscapes, for which this study will provide data
and recommendations

Target 5: Mainstream valuation of biodiversity and its sustainable use

6 Develop guidelines to incorporate Biodiversity | The project will contribute towards these
and Ecosystem Services values into activities through a socio-economic analysis and
regional/national biodiversity financing recommendations for PES-related conservation
mechanisms initiatives, where communities could be

7 Initiate voluntary payment and rewarding engaged in stewardship of strategic forests and

mechanisms for Biodiversity and Ecosystem
services (BES)

water sources and resources.

10




1.4 Methodology

We collected available biodiversity, socio-economic, and development data and plans for the

spatial analysis at a national scale. The data layers used are:

11

WWE terrestrial eco-regions

Land cover/Land use: The most recent data available (2010) was used.

Ecosystems: Forest ecosystems, aquatic systems, grasslands, etc. This dataset was
extracted from the LULC database (above).

Species distributions (‘umbrella’ species, centres of endemism). The assemblage of
amphibians available from IUCN Red List was used as a proxy for endemism, and the
elephant was used as a proxy for larger, ‘landscape species’.

Protected areas: The database was downloaded from the WDPA website. The 2015
database was used, instead of the 2016 database because the Proposed Forest
Reserves have been removed from the latter. These Proposed Forest Reserves still
have protection status and represent important habitat for biodiversity
conservation.

Sources of ecosystem services and major use areas: The forests prioritized by the
National Conservation Review for headwater protection, erosion mitigation, and
flood control were used as proxies to assess ecosystem services.

Infrastructure data: Layers were acquired from the Survey Department of Sri Lanka,
and derived from the National Physical Plan.

Digital Elevation Model

Human population distributions and demographics: These datasets are only available
at district levels.

Poverty distribution and equity indices: These datasets, available at district level,
were derived from the Central Bank reports.

Human vulnerabilities and insecurities to food, water, energy, health: These data are
not available at a meaningful scale.

Human-elephant conflict: Areas including forests and unprotected forest patches

were derived from expert consultations.



Figure 2: Flowchart of the Analytical Process
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The analysis followed the process outlined in the flow chart (Figure 2). The terrestrial eco-
regions were used as a base layer to define the major climate and biogeographic regions. The
four eco-regions represented in Sri Lanka are: Sri Lanka dry zone dry evergreen forests; Sri
Lanka lowland rainforests; Sri Lanka montane rainforests; and the Deccan thorn scrub forests?
(Figure 3). The last eco-region is represented in the Jaffna peninsula, but is also widespread

across the Indian subcontinent.

Legend
- Protected Areas

- Forest Reserves
Ecoregions

- Sri Lanka lowland rain forests
|:] Sri Lanka montane rain forests

- Sri Lanka dry-zone dry evergreen forests
D Deccan thorn scrub forests
Major Rivers

Figure 3. WWF eco-regions and protected areas of Sri Lanka. The protected areas include all lands under the
jurisdiction of the Department of Wildlife Conservation (DWC) and the Forest Department (FD). The protected areas
database was downloaded from (Protected Planet, n.d.)
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The first three eco-regions are represented only in Sri Lanka. The protected areas were

overlayed on the eco-regions to identify the extent of protection within each eco-region.

The Aichi target 11 seeks to conserve at least 17% of terrestrial systems. The NBSAP seeks to
assess if Sri Lanka’s protected areas system is representative in achieving this target. The
overlay provides an indication of how much of each eco-region is represented within the
current protected areas system, and can identify strategies of where additional actions are
necessary to reflect the 17% target in the representative biogeographic regions. Noting,
however, that a 17% target need not be a universal target for all biogeographic areas; some

regions may need more, and some less to achieve representation.

The land cover layer was used to identify where additional natural ecosystems and habitats
are available outside the current protected areas system. Most of Sri Lanka’s protected areas
were designated several decades ago, when protected areas planning was not a well-
established science. In the intervening years, land conversion has increasingly isolated these
protected areas in human dominated landscape matrices. Large species, especially Sri Lanka’s
flagship mammals are being isolated within the protected areas that are too small to contain
viable populations. Most of Sri Lanka’s irreplaceable biodiversity is in the wet zone moist
forests, and recent surveys have added increasing numbers of new species discoveries to the
lists of endemic species from these forests. Thus, the layer of remaining forests was used to
identify potential landscape connectivity, and to assess where additional habitat can be
brought under the conservation network. A database of amphibians, reptiles, birds, and

fishes, was used as a proxy for overall endemicity.

A protected areas gap analysis was conducted for the DWC over a decade ago (Jayasuriya, et
al.,, 2006). The additional areas proposed in this analysis were digitized, and overlayed. A
habitat suitability map layer was created from the landuse-landcover data for the dry and wet
zones. A corridor analysis was done, separately for the dry and wet zones, to assess landscape
permeability for species. The suitability scores were assigned based on the overall faunal
assemblages in the wet and dry forests. Most of the irreplaceable fauna in the wet zone are
smaller species, many of which are endemic and habitat specialists. Because they are sensitive

to environmental changes and habitat degradation, they cannot survive in highly degraded
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forests or streams. In the dry zone, habitat suitability scores were assigned on the basis of the
ecology and human-wildlife conflict potential of the larger landscape species. Most are
generalists, and use various forest types, but come into conflict with people in home gardens,
which were thus given appropriate unsuitable scores. The scores given to each habitat is
provided in Annex 2. These outputs provide spatial representations of: a) the current extent
of the areas that are protected, including the proposed gaps; and b) the potential connectivity

between the protected areas.

We then used spatial overlays of current population densities and infrastructure to assess
pressures on ecosystems from anthropogenic drivers. We then overlayed the large
infrastructure projected planned by the National Physical Planning Department (NPPD, 2010).
These layers help to assess the major impacts to the existing protected areas, and to
landscape-scale connectivity, and also provide guidelines on how to integrate development
with biodiversity conservation in areas of overlap through appropriate strategies such as
‘Green Infrastructure’, robust ElAs, and better land use planning (Quintero, 2007) (Quintero,

et al.,, 2010).

Thus the final outputs provide a spatial guide to where the conservation gaps and
opportunities are, as well as where the important conservation areas are threatened by
development plans. The spatial database can be used with the NBSAP to roll out activities in

Targets 1-5 to achieve viable, representative biodiversity conservation (Table 1).

The spatial database and all layers will be deposited within the Biodiversity Secretariat (BDS),

and also be made available to other stakeholders so it can be updated, accessed, and used

for planning and implementation of the NBSAP.
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2.0 RESULTS AND DISCUSSION

2.1 Analysis of Biological Overlays

Most of the protected areas in Sri Lanka are in the dry zone (Figure 3). The initial overlay of
the protected areas with the eco-regions indicated that both the Sri Lanka dry-zone dry
evergreen forests and the Sri Lanka montane rain forest eco-regions far exceeded the 17%
threshold (Table 2). The Sri Lanka lowland moist forest eco-region has 13% within protected
areas, whereas the Deccan thorn scrub forest eco-region has 15% within protected areas;

however, the latter eco-region has additional protection in the subcontinent.

Table 2. Extent of eco-regions included within the protected areas, including

DWC and FD.

Eco-region Extent of Protected | Percent protected
Areas (km?) areas in eco-

region

Sri Lanka dry-zone dry evergreen 18171 38

forests

Sri Lanka lowland rain forests 1677 13

Sri Lanka montane rain forests 944 31

Deccan thorn scrub forests 400 15

2.2 The Dry Zone

The dry zone protected areas are larger, and cover a greater spatial area of the eco-region.
Many of the Forest Department (FD) protected areas are contiguous with the Department of
Wildlife Conservation (DWC) forest reserves and form large protected areas complexes
(Figure 3). Unfortunately, poor coordination between the DWC and the FD to work towards a

common conservation goal constrains synergistic management of these large complexes.

Considerable forests exist outside the current dry zone protected areas system, and the
protection gaps that were identified have attempted to create corridors between protected
areas (Figure 4), and to capture some of the unique floral assemblages of the dry zone,
especially in inselbergs (Annex 1) (Jayasuria, et al., 2006). However, much of the land in these

corridors have been converted into human use areas (Annex 3).
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The habitat suitability surface indicates that there is relatively good habitat along the eastern
region of the island, through the north and northwest (Figure 5). These are the areas that

have been identified as a priority for elephant conservation (Figure 6).

Legend
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Proposed Protection Gaps
Ecoregions

- Sri Lanka lowland rain forests
D Sri Lanka montane rain forests
- Sri Lanka dry-zone dry evergreen forests
[:I Deccan thorn scrub forests

Major Rivers

Figure 4. Proposed gaps in the protected areas system identified by Jayasuriya et al (2006).
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The elephant has been used as a proxy for other landscape species (e.g., leopard [Panthera
pardus kotiya], sloth bear [Melursus ursinus]), as well as the smaller species of mammals and
birds that require relatively smaller spatial areas, or can move through a less permeable
landscape, with less conflict with people. The west-central and north-central region has less
suitable habitat, since a lot of the natural habitat has been extensively cleared for paddy
cultivation and other agriculture. The corridor analysis indicates that landscape permeability

is good for vagile species (Figure 7), except in the west-central region.

The analysis indicates that the dry zone protected areas are large and cover a greater spatial
area of the ecoregion. However, most of the larger protected area gaps were also identified
in the dry zone, and that these gaps have been converted to human use. In relation to this
assessment, it is imperative to note that the Northern, North-Western, North-Eastern and
Eastern coastal areas have also been earmarked for extensive tourism-centric and other
infrastructure as suggested by the examples such as the proposed Kalpitiya Integrated
Tourism Development Project (including the development of 14 islands in the Kalpitiya Bay)
and the Sampur Special Economic Zone. This concern also extends to the involuntary
displacement and resettlement of local communities, especially those whose traditional
livelihoods have been bound to natural resources such as forests, inland water bodies or the
ocean. Fishing villages in particular have been especially vulnerable in this respect, having
their access to the ocean from certain locations restricted or cut-off due to proposed tourism
developments. Both the social and environmental implications of the resettlement of these
communities must be evaluated with a view of ensuring that not only interim measures or
alternative livelihood opportunities are being made available to them, but also account for

the ecological impact of such relocations.

The analysis also indicates that these areas have relatively good habitat, and a priority for
elephant conservation, which also in this instance has been utilised as a proxy for other
landscape species. While these features may bode well for tourism-oriented developments,
they must be examined through the lens of potential for human-wildlife conflicts (see Box 1),
especially where local communities have been relocated into less-frequented areas that serve
as wildlife habitats. The settlement of people in areas surrounded by forests has escalated

human elephant conflict, especially as the settlements cause forest fragmentation and
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creates a mosaic of forests and agricultural lands. The elephant populations that take refuge
in the forest patches then begin to raid agricultural fields that represent more nutritious food
sources. In addition to the conservation problem, the escalation of the human-elephant
conflict has also created a social and political conundrum for the government, since the
elephant has high cultural and religious significance to the people of Sri Lanka who usually

have a relatively benevolent attitude towards elephants.

In 2016, the Government of Sri Lanka’s budget allocated Rs 4,000 million to address the
human elephant conflict. What is also essential to note is in relation to this is the politicization
of agriculture and interlinked focus on agricultural communities as a voter base. These
communities, who are often most prone to human-elephant conflict situations, are
considered a key voting demographic, aside from the historical and cultural values attributed
to agriculture. This in turn might be observed to influence policy decisions pertaining to
environmental issues such as the human-elephant conflict. Also, relevant in this respect is
encroachment into habitats, exacerbated by slash and burn agriculture in particular. This is a
problematic area of concern to address given the dependence of rural livelihoods and
wellbeing on small-scale agriculture. The erosion of habitats minimizes the distance between
human and elephant populations, increasing the likelihood of tensions and risk, and
sometimes even fatal encounters for both humans and elephants. This not only worsens the
threat to the lives of farmers and the related possibility of elephants being pre-emptively
attacked, but also destruction to crops, which in turn could have a detrimental socio-
economic impact on rural communities at large due to their reliance on economic returns and
subsistence needs. Thereby, efforts to mitigate this require careful, long-term, immersive in-
situ research, coupled with a comprehensive consultation process to derive insights from local
communities as a means of devising a plan for management given the issue’s inevitable

intensification.

A comparative study of communities that have lived with elephant presence and newly
settled communities show that the former are more tolerant of elephants and occasional
depredations than the latter (Fernando et al. 2005). Radio telemetry data also show that
elephants range outside the protected areas and into the larger landscape (Fernando et al.

2008).
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Thus, it is essential that the larger forest complexes formed by adjacent reserves under the
jurisdiction of the Forest Department and the Department of Wildlife Conservation be
conserved and managed as single complexes, and the intervening natural habitats be included
within these protected areas as contiguous conservation landscapes. People should not be
settled in these areas, and other activities that could result in fragmentation of these large
dry zone forest complexes should be disallowed. Buffer zones should be declared around
these complexes as a matter of priority to ensure that the detrimental effects of these
developments and wider issues such as encroachment and environmental degradation do not

intrude into the conservation areas.

The history of conflict in the North, East, North-West and North-Central provinces also serves
as crucial factor in this respect, due to not only the history and present of population
displacement, but the allocations for the construction of housing schemes for the internally
displaced who have returned or are in the process of returning to their homelands, but also
the development of various infrastructure and livelihood development programmes which
are largely centered around cultivation and livestock rearing. Thereby, how the local
environment may feature in both the subsistence needs of communities, but also their
livelihoods and the future development and expansion of currently nascent agricultural
sectors or industries reliant on natural resources must be considered in this respect. Thereby,
the importance of ensuring the integration conservation priorities into local development

becomes even more apparent.
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Figure 5. Habitat suitability map for the wet zone and dry zone forests of Sri Lanka (geographic extent shown in inset map)
represented as an ecological cost surface. High scores indicate less suitability, since they reflect a higher ecological cost to a
species to occupy and survive in the respective habitat. The suitability scores were assigned based on the overall faunal
assemblages in the wet and dry forests, and were calculated separately using cost scores assigned based on the species
communities and their specialization. The cost surfaces were then integrated into a single map, along with the protected
areas that represent core areas. Score categories shown are based on natural breaks in distributions in each zone. Overall,
the green shades (including the protected areas) represent suitable habitat for conservation of biodiversity and ecological
connectivity. The scores given to each habitat is provided in Annex 2.
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Figure 6. Elephant conservation areas identified by the Department of Wildlife Conservation, Sri Lanka for the island.
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Figure 7. A corridor model for the wet zone and dry zone forests of Sri Lanka. Blue shades, grading into purple represents
greater permeability, or lower ecological cost of movement through the landscape matrix outside the protected areas.
Protected areas (in green) that are connected by blue or purple areas have higher ecological connectivity; thus the natural
habitats in the blue areas should be conservation priorities for a landscape conservation strategy, as proposed in the
NBSAP. The scores given to each habitat is provided in Annex 2.
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2.3 The Wet Zone

Very few gaps were identified in the wet zone forests during the DWC gap analysis (Jayasuriya,
et al., 2006) despite the lower representation of protected areas and the relatively higher
rates of endemism in these eco-regions. Many of the endemic species in the wet zone are in
the ‘lower’ taxonomic groups (Figure 8), and have small range distributions. Several species
are ‘point endemics’, restricted to very small areas. Thus, even the smaller remaining patches
of forests in the moist forest eco-regions are important repositories and habitats for Sri

Lanka’s irreplaceable biodiversity.

Birds

Butterflies
Mammals
Flowering plants
Drragonflies

Freshwater fish

Reptiles
Land snails

Amphibians

Freshwater crabs 98.04%
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Figure 8. Patterns of endemicity among the taxonomic groups in Sri Lanka. (MoMDE, 2016)

The National Conservation Review (IUCN, 1999) (NCR) undertaken by the FD, in collaboration
with the IUCN, has also surveyed and ranked several of the moist forest protected areas as
being critically important for flood control, headwater protection, erosion reduction, and fog
interception in the case of forests above 1,500 m (Figures 9,10,11). The NCR
recommendations further state that conservation of contiguous forest patches is necessary
to meet watershed protection and biodiversity conservation priorities, and with the exception
of very small fragments, all forests in the wet zone should be included in a conservation

system.
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There are several forests in the wet zone eco-regions that are outside the protected areas
system that are contiguous with the existing protected areas (Figures 9,10,11). Including
these forests within the protected areas system will increase the resilience of the FD
protected areas, conserve irreplaceable biodiversity, and increase the capacity of the forests

to sustain ecosystem services.

While few gaps have been identified in the wet zone, it is essential to note that the highest
concentration of urbanisation is recorded within this area, predominantly in the Colombo and
Gampaha Districts, as made evident also in the number of housing units (Annex 04). These
districts currently attract the majority of rural to urban domestic migrants, both seasonally
and otherwise, and this pattern is likely to continue until peripheral developments in the
other districts are able to facilitate comparable economic opportunities for those looking for
temporary or permanent employment. Given the economic significance of these districts as
the centre of commerce and employment in the nation for a considerable proportion of the
Sri Lankan population, the population density within this area is inclining, highlighting several
concerns relating to the environment linked to waste management, pollution, aside from the
various impacts on ecosystems caused by human settlement and consumption needs. This is
made apparent by the fact that the Gampaha district has the highest number of small farms
of anywhere in the island, aside from also having one of the highest population densities. The
environmental impacts of these realities and their implications for wet zone ecosystems must
then be evaluated and actively utilised towards informing urban development planning and

implementation.

Given Sri Lanka’s development goals focused on expanding infrastructure related to tourism,
the South-Western Coast, which has historically served as a tourism hotspot maybe subject
to further developments that could have various environmental implications. Given also that
tourism serves as a source for considerable local employment opportunity, it is necessary to
explore potential for ecologically-sensitive, community tourism initiatives that enable local
communities to benefit from development, but also play an active role in conservation and
raising awareness on the importance of conservation among visitors. The South-Western
Coast is already host to a few eco-tourism oriented attractions including various privately-

owned turtle hatcheries and activities centred around the Madu Ganga.
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Thereby, documenting best practices in this respect, and also encouraging private sector
investment and community engagement in ecologically-sound tourism ventures must be
prioritised within these developments. Such initiatives become especially important due to
the presence of several point endemic species restricted to very small areas within the wet
zone. Even minute disruptions to habitats or contiguous ecosystems may severely impact

these species’ chances of survival.

Further, as stated there are several forests in the wet zone ecoregions that are outside the
protected areas system that are contiguous with the existing protected areas, and given the
population strains on this particular region due to economic and farming activities, it is
essential that these forests are urgently incorporated into the protected area system. The
analysis also underlines that despite fragmentation, good habitat areas able to support
smaller endemic species are prevalent in the wet zone and that these species can survive in
traditional home gardens and village gardens around fores