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Moving away from climate and human driven Forest
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Moving away from Climate and Human Driven

Forest Fire Risk in Sri Lanka

Annually, approximately 350 to 2,800 hectares of forest resources are damaged
by forest fires in Sri Lanka, and in recent years the extent of fire related damage has
increased according to the statistics of the Department of Forest Conservation. According
to Mongabay cite, the fire in Ravana Ella Sanctuary destroyed more than 242 hectares of
forest. While fires often originate in forest plantations, high biodiversity landscapes such
as the Knuckles, Horton Plains and the central montane regions are increasingly at risk.
Endemic plant populations can be extirpated locally by repeated fires, resulting in long
term ecological degradation and loss of genetic diversity.

Figure 1. A recent fire at the Ravana Falls, a popular tourist attraction in the island’s Uva
province -at least 600 hectares of forest area destroyed (Pic: Enoka Kudavidanage)

Forest fires significantly threaten biodiversity, alter ecosystem structure and
function, and can cause largely irreversible ecological damage. Adverse consequences
include shifts in land use, increased greenhouse gas emissions from combustion, and
disruption of food webs and ecosystem services across multiple trophic levels. Globally,
the trend and frequency of forest fires have expanded in many regions, raising serious
concern for conservation and land use planning. This facts and trend is expected to
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continue under global warming, with greater dryness and longer fire seasons increasing
the likelihood of ignition and fire spread.

In Sri Lanka, forest fires have become more frequent in recent decades, driven
largely by anthropogenic pressures such as agricultural expansion, logging and
urbanization. The vast majority of forest fires in the country are linked to human activity.
Slash and burn agriculture, illegal encroachment and land clearing for cultivation or
settlement are key ignition drivers; farmers sometimes deliberately set fires to clear land
or to stimulate grass growth for livestock grazing. Other common anthropogenic causes
include unattended campfires, discarded cigarette butts, and litter such as glass or plastic
items that can act as lenses and ignite dry vegetation under intense sunlight. Natural
ignitions, such as lightning strikes, are very rare but are possible during prolonged
droughts. Although most fire related offences are legally punishable under existing
statutes, enforcement is often hampered by difficulties in evidence collection and
attribution, which limits effective prosecution.

Figure 2. Forest Fire Prevention activities by forces. (Pic: Sri Lanka Air Force)

Interestingly, certain ecosystems in Sri Lanka are historically adapted to fire. For
example, savanna grasslands such as Nilgala depend on periodic burning to maintain
their open structure and characteristic species composition. Some plant species, such as
Aralu, Bulu, rely on fire to crack their seed coats and facilitate germination; in the
absence of fire, these grasslands may gradually succeed into closed forest. However,
contemporary fire regimes are changing, with higher intensity and larger extents of
burning. Fires that historically stopped at the edge of natural forests now increasingly
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penetrate into interior stands, sometimes overwhelming even fire adapted species.
Invasive alien grasses such as Panicum maximum (Guinea grass) burn longer and hotter
than native grasses, producing higher intensity flames that can kill trees formerly
considered fire-resistant.

Malaka Rodrigo, 2025. Climate change spikes wildfire risk in Sri Lanka, MONGABAY

Under projected climate change scenarios, Sri Lanka’s dry and intermediate
zones are expected to experience reduced rainfall, higher temperatures, lower relative
humidity and stronger dry winds. These changes are likely to increase the ignition
probability of forest fuels and to extend the duration of the fire season, thereby raising
both the frequency and severity of forest fires. Dry monsoon forests are predicted to be
the most vulnerable ecosystem type, followed by open and sparse forests and scrublands,
because they accumulate relatively high fuel loads that become extremely dry during
droughts and are therefore highly flammable.

(Source: Daily Mirror & DMC)
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Human activity further exacerbates this risk. Most fires are initiated in close
proximity to roads and rural settlements, typically in open forests, scrublands and village
adjacent vegetation, before spreading into adjacent dry zone forests and forest
plantations. As a result, model based projections indicate that fire frequency, burned area
and fire intensity are all likely to increase under future climate conditions, posing a
growing threat to the biodiversity and ecological stability of Sri Lanka’s dry zone.

As climate change intensifies and invasive species such as Panicum maximum
spread, Sri Lanka must strengthen its wildfire preparedness and adaptive capacity.
Investing in early warning systems, improved fire management infrastructure, and
targeted community based education will be essential to protect the island’s forests and
the wide range of ecosystem services they support.

Randika et al. (2024) developed the first nationwide forest fire risk map for Sri
Lanka using a GIS based Forest Fire Index (FFI) model. The model uses seven spatial
parameters: land use, temperature, slope, proximity to roads and settlements, elevation,
aspect, and fuel-related land-cover classes. These parameters were derived through GIS
analysis in ArcGIS 10.4 and QGIS 3.16, creating a spatial basis for assessing relative fire
risk across the island. This risk map enables the Ministry of Wildlife and Forest
Resources Conservation and other relevant authorities to prioritize surveillance, design
effective fire break networks, and guide conservation planning in high risk landscapes.

13
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Table 2. Districts with potential risk areas on Forest Fire (Source: R K. Makumbura et al., 2024)

The area under each risk category (in km?)
District
Ampara 0.00 528.14 1757.36 2026.43 0.32
Anuradhapura 0.02 794.67 3255.20 2919.61 0.02
Badulla 0.00 249.59 1346.99 1021.94
Batticaloa 0.00 155.88 973.10 1215.70 0.17
Colombo 0.03 120.27 455.39 99.08 0.00
Galle 0.02 386.48 858.09 338.31 0.00
Gampaha 0.07 270.05 825.60 283.03 0.00
Hambantota 0.10 562.59 1102.88 874.33 0.00
Jaffna 0.00 4.64 585.18 322.45 0.00
Kalutara 0.04 385.42 883.76 366.47 0.01
Kandy 0.00 297.58 1062.80 52091 2.74
Kegalle 0.01 323.39 936.94 399.58 0.31
Kilinochchi 0.00 76.99 611.04 573.95 0.00
Kurunegala 0.20 634.07 2145.02 2073.76 0.08
Mannar 0.00 242.26 972.31 757.37 0.00
Matale 0.01 296.55 1157.13 571.50 2.50
Matara 0.02 254.12 727.72 295.45 0.01
Moneragala 0.00 817.63 2553.62 2067.06 1.57
Mullaitivu 0.00 465.09 1240.97 734.82 0.00
Nuwara Eliya 0.00 71.91 1039.61 528.98
Polonnaruwa 0.00 559.01 1420.20 1347.04 0.4
Puttalam 0.00 341.29 1109.40 1541.09 0.00
Ratnapura 0.00 515.35 1914.35 775.41 2.33
Trincomalee 0.00 366.52 1328.88 842.93 0.00
Vavuniya 0.00 400.95 1019.75 567.53 0.00
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Figure 3. (A) Merged MODIS hotspot data with FFI map, (b) Fire risk map produced using
KDE method from MODIS hotspot data (Source: R.K. Makumbura et al., 2024)

The Sri Lankan government has established several institutional and on the
ground measures to prevent forest fires, led primarily by the Forest Department and the
Department of Wildlife Conservation, supported by policy and legal frameworks. The
Forest Conservation Ordinance (and related legislation) criminalizes the deliberate or
negligent setting of forest fires, with provisions for prosecution and penalties, although
enforcement has been criticized as inconsistent. The national Forest Policy Framework
explicitly requires forest fire prevention as an integral component of management plans
for both natural forests and plantations, obliging the Forest Department to include fire
control measures in area specific management plans. Fire belts (firebreaks) are the main
physical preventive measure: cleared strips 8-10 m wide are maintained around forest
edges and along ridges to halt the lateral spread of ground fires, particularly in dry zone
forests and highland landscapes such as Horton Plains and the Ravana Ella region. The
Forest Department is the primary agency responsible for systematic fire prevention and
suppression, conducting regular patrols, early season inspections, and coordinated fire
management operations, while the Department of Wildlife Conservation implement
similar measures with in protected areas.
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D Chathuri Nisansala Ranasinghe
Environmental Officer, Gampaha District Office
Central Environmental Authority

Climate Change and Industrial Sectors

Our mother earth has been standing still around 4.5 Billion years as a tiny blue
spec in the vast ocean of the milky way galaxy. In this period it has witnessed 4 mass
extinctions caused by natural catastrophes, eliminating and eradicating the precious life,
letting only a handful of species to adapt and survive... barely. Human civilization sprung
to life only 12,000 years ago. In that short period of time scientists are warning of the tell
tell signs of reaching an irreversible dominance effect on our planet that tipping the
fragile balance of the whole eco system which supports in sustaining our very own life...

Climate change has been observed and documented throughout history, but since
the industrial revolution, it has accelerated significantly. Climate change is now an
indisputable reality, and measures to reduce emissions have become a global priority to
keep the temperature increase below 1.5 C° compared to preindustrial levels. The main
source of these changes is the increase in the concentration of greenhouse gases (GHGs)
in the atmosphere, generated largely by human activities.

GHGs help to retain infrared radiation reflected from the Earth's surface, thus
preventing heat from dispersing into space. The increase in the level of these gases
intensifies the greenhouse effect, which leads to global warming.

GHG Contributors
There are many Green House Gases produced by human activities. Carbon

Dioxide (CO,) has been the main GHG. From the global Greenhouse Gases CO, claims
76% of the composition and prolongs its presence in the atmosphere much longer than
the other GHGs. For CO, footprint the key contributors are industrial processes and
power generation. Construction related manufacturing industries such as cement, steel,
iron petrochemical and ammonia and other high emitting activities which are difficult to
decarbonize and reverse the harmful effects generates CO, hand-in-hand burning more
and more fossil fuels to obtain the power for above mentioned industries.

While CO, is a long term temperature increasing factor in our atmosphere,
methane (CH4) being a more harmful GHG in it leads to trapping more heat in our
atmosphere in the short term. Mass production of fossil fuel products for starving energy
needs in the modern world agriculture and landfills emits Methane.
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Nitrous oxides (N,O) being famous as the “laughing gas” actually hides a more
sinister potential in contributing to climate change. Use of fertilizers in agriculture and
industrial processes contributes 6% of the global GHG and is bundled with 65-268 times
more warming potential than CO,.

As most of us have heard of the damaged Ozone layer due to Fluorinated gasses.
Generated as a result of refrigeration and electronic industries Fluorinated gasses such as
HFC,, PFC, SF, has a highest significant impact of thousands of times global warming
potential compared to CO,,.

Industrialization’s Contribution in Sri Lanka

Fast forwarding the development of the modern world drives on the steroids of
industrial activities. Machinaries used for manufacturing industries and energy requiring
industries such as cement, iron, steel, electronics, plastics, and clothes produce high GHG
emissions whether they use energy mostly generated from burning of fossil fuels.

The main production process of cement manufacturing industry and rubber
production industry are contributing to environmental pollution, generating considerable
emissions of greenhouse gases, air pollutants and toxic substances. Emissions from
combustion in owned or controlled boilers, furnaces, vehicles, emission from chemical
production in owned or controlled process equipment and wastewater treatment are direct
GHG emission sources of the textile industry.

Some industrial processes such as mining and construction also release GHGs.
Some industrial materials used for industrial processes such as plastics are made from
chemicals sourced from fossil fuels. The manufacturing industry mostly depends on
fossil fuels, the conventional industrial processes make the largest contributors to GHG
emissions and it is one of the main factors accelerating climate change.

Most of the power generation requirements are fulfilled by fossil fuels in Sri
Lanka. The industrial boiler operations and the power plants that use fossil fuels release
GHGs. That means all the industries which are operating in Sri Lanka directly or
indirectly contribute to GHG emission. And also an energy-intensive industry sector that
releases a large amount of CO, to the atmosphere. Indirect GHG emissions from
purchased electricity, upstream transport and distribution for goods are emission from
freight services paid for by the organization.
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Strategies to reduce industrial GHG emissions

Therefore, industry must implement measures to reduce its carbon footprint, both
to comply with existing regulations and to maintain its competitiveness in the long term.
Identifying the main sources of industrial emissions is a crucial step in developing
strategies to reduce the impact on human health and ecosystems. This process involves a
detailed analysis of industrial activities, the types of pollutants emitted and the ways in
which they disperse into the environment.

Industry plays a crucial role in economic development, but industrial emissions
come from a wide range of activities and technological processes, being classified into
various categories, depending on the type of installation, the technological process used
and the pollutants generated. Identifying these sectors and understanding their impacts
are essential steps in implementing effective pollution reduction measures and in the
transition to more sustainable technologies.

Being aware of the urgent action required to slow / prevent climate change there
are multiple practices being carried out by the government and industries throughout the
world. Below table illustrates available industrial strategies / multiple practices to
prevent GHG emissions.

Strategy or multiple practices Contribution to prevent GHG emissions

Capturing CO, from industrial processes
and storing it underground or using it in
Carbon capture and storage other applications. This can reduce CO,
(CCS) emissions, the possibility of maintaining
industrial operations without excessive
emissions but this can be high costs and it
will need a clear regulatory framework.

This optimizes energy consumption by
modernizing equipment and recycling
thermal energy. This strategy can reduce
Energy efficiency strategy emissions and operational costs but it will
need large initial investment with
long-term savings.
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It can be wused for installation of
electrostatic filters, scrubbers and catalysts
Gas filtration technological to reduce air pollution. This strategy will
strategy improve air quality, protecting public
health but it will have high implementation
and maintenance costs.

Renewable energy is transitioning to
sources such as solar,wind and hydropower
Use of energy alternatives to power industrial processes. This will
such as Renewable energy reduce CO: emissions, decreasing
dependence on fossil fuels but it will have
high initial costs, variable efficiency
depending on location.

This will recycle and reuse materials,
reducing resource waste and it will reduce
pollution and conserve natural resources.
. Government policies and environmental
Circular economy and waste/ | reoylations such as strict legislation on
emission reduction industrial emissions and subsidies for
green technologies can reduce pollution
and stimulate investments in sustainability
But this strategy can be difficult to monitor.

Collaboration and innovation in industry
such as partnerships between companies,
governments and NGOs to develop green
solutions can lead to access to innovative
technologies and cost reduction through
resource sharing. This strategy will
challenge coordination between multiple
stakeholders.

Collaboration and innovation

The industries have a profound impact on
the environment, and reducing their
pollution /GHG emissions requires the
adoption  of cleaner technologies,
sustainable  practices and  stricter
regulations.

Cleaner production
technologies
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Above mentioned main strategies and solutions can be used in industry to reduce
GHG emissions, highlighting both their benefits and the challenges encountered in the
implementation process. Reducing emissions from industry is a crucial objective for
protecting the environment and combating climate change.

However, the success of these initiatives depends on collaboration between
governments, companies and civil society, as well as on constant investment in
innovation and green infrastructure. To ensure a sustainable industry, it is essential that
these strategies are included in a long-term vision that combines rigorous regulations
with economic incentives and technological innovations. The transition to a green
industrial model is not only a necessity, but also an opportunity for responsible economic
development and the conservation of natural resources for the benefit of future
generations.
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Use of Wooden Sleepers for

Carbon Neutral Economy in Sri Lanka

Railway sleepers are a crucial component of railway infrastructure, providing
stability and support for railway tracks. Traditionally, concrete sleepers have been used
widely, but there is a growing interest in sustainable alternatives, such as wooden
sleepers. Using timber and wooden items in maximum capacity is a critical issue in
achieving carbon positive economy in achieving sustainable development. As a tropical
country, Sri Lanka maintains commercial forests in order to sustainable harvesting with
removing atmospheric carbon dioxide. This newspaper article argues that wooden
sleepers should be considered for their environmental, economic, social, ecological and
operational benefits, in addition to the main benefits of climate change mitigation.

Background

In the market there are many substitute goods used instead of timber such as
concrete and plastics which have many long-term environmental consequences. In this
article, we are going to highlight negative environmental consequences arisen from
production and using concrete sleepers in Sri Lanka.

Let’s start with the production of raw material for cement production and then
production of sleepers. The production of concrete sleepers requires significant number
of raw materials, including cement, metals, and steel. Producing cement requires
limestone, clay and gypsum. Extracting these materials can lead to habitat destruction,
soil erosion, and depletion of natural resources. Next, the cement industry is a major
source of carbon dioxide (CO,) emissions, which is contributing to negative impact on
climate change. The process of producing cement is energy-intensive and involves the
calcination of limestone, which also releases CO, as a byproduct. The transportation of
raw materials to the manufacturing plants of concrete sleepers to installation sites can
lead to additional greenhouse gas emissions, especially if the distance is significant.

With regards on Carbon foot print, clear contrast between rough sawn timber and
concrete in terms of carbon impact during production. Rough sawn timber releases only
15 kg/m3 of carbon and stores 250 kg/m3, while concrete releases 120 kg/m3 and stores
no carbon. While concrete sleepers are more durable than wooden sleeper, wooden
sleepers could be replaced even a few times by producing the wood a few times as it is
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the renewable natural resources, which lessen environmental impact over time. Concrete
can be recycled, but often it is not reused. If disposed in landfills, the embedded carbon
in concrete contributes to long-term environmental issues. Although concrete sleepers
are durable, when they do reach the end of their life, they can generate waste unless
properly managed. Disposing of damaged or unused concrete sleepers poses an
environmental challenge.

Wooden Sleepers

There are many positive environmental, economic, social and ecological benefits
in using wooden sleepers. Using wood is not only for sustainable alternative to concrete
in railway infrastructure, but a better way to remove and store atmospheric CO, from
carbon cycle for centuries of time.
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Sustainable Forest Management

One of the key environmental benefits of wooden sleepers is the sustainability of
materials. Wood is a renewable resource, whereas concrete relies on non-renewable
materials for production. Responsible forestry practices ensure that timber can be
sustainably used, which helps to minimize ecological, economic, social and
environmental impacts. Additionally, wood has a lower carbon footprint due to its carbon
sequestration capabilities; it stores carbon throughout its life cycle, contributing to
reduced atmospheric CO, levels. The manufacturing process for wooden sleepers
requires significantly less energy than the energy-intensive production of concrete.

Furthermore, wooden sleepers can promote improved soil health and soil
biodiversity, as they contribute less to soil erosion and runoff compared to the hard
surfaces of concrete. From an economic standpoint, wooden sleepers also present various
advantages. Although initial cost differences may be a consideration, wooden sleepers
can often be cheaper to produce and install, especially when produced locally. Their
lighter weight not only facilitates easier transport but also translates into reduced logistics
costs. The promotion of wooden sleepers can also support local jobs in sustainable
forestry and manufacturing, providing economic boosts to communities that utilize
locally produced materials. Forests cultivated for timber provided a plethora of benefits
called ecosystem services. These ecosystem services clean water, clean air, preventing
soil erosion, conservation of biodiversity, ecosystem services for neighbors, recreational
values to local and foreigners etc., but to mention only some. Moreover, forestry sector
provides huge number of direct and indirect employments to our economy. These
employments are high-skilled, semi-skilled and un-skilled jobs in forestry sector and
timber industry in the country.

In terms of performance and resilience, wooden sleepers exhibit natural
properties that allow for greater flexibility and adaptability in varying weather
conditions. Advancements in wood treatment technologies have significantly improved
the durability of wooden sleepers. Additionally, wooden sleepers demonstrate reduced
vibration and noise absorption compared to concrete, which can lead to fewer
maintenance issues. The result is such that operation of trains on wooden sleepers,
contribute to lower noise pollution for surrounding communities and commuters.

While concerns about the durability and maintenance of wooden sleepers are
valid, modern treatments have been developed to enhance their resistance to decay,
addressing these issues effectively. There are numerous case studies from railways that
have successfully utilized wooden sleepers, demonstrating their viability.
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Furthermore, we would like to emphasize the importance of bringing together the
attention of our peers, policymakers, and politicians to advocate for the promotion of
wooden sleepers in Sri Lanka. The transition towards using timber and wooden products
more extensively within our economy holds tremendous potential for various benefits.
By utilizing wood as a primary material, we can not only enhance the sustainability of our
infrastructure but also support local industries dedicated to responsible commercial
forestry and wood production.

Harnessing the natural resources we have, such as timber, presents an opportunity
to strengthen the economy while simultaneously ensuring that our negative
environmental impact is minimized. Increased investment in wooden sleepers could
significantly boost employment in related sectors, promote sustainable practices, and
ultimately lead to healthier ecosystems.

Furthermore, as we move toward a future that places a premium on sustainability,
embracing wooden sleepers is a proactive step that aligns with global trends toward
eco-friendly and renewable construction materials. It is crucial for various stakeholders,
including government officials and industry leaders, to collaborate in creating policies
and initiatives that will encourage the use of timber in railway infrastructure and beyond.

By advocating for the maximum utilization of timber and wooden items across all
sectors of our economy, we will be making a significant contribution to not only the
construction industry but also to the overall well-being of communities and the
environment in Sri Lanka. Let us work together to promote these sustainable practices
and pave the way for a greener, more resilient future for our nation.

Finally, in concluding, we would like to draw the attention of all peers, policymakers and
politicians’ attention in promoting wooden sleepers in Sri Lanka. Using timber and
wooden items as maximum as possible in our economy would be contributing
enormously.
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The Impacts of Climate Change on Sri Lanka's Endemic Flora and Fauna:

Vulnerability and Conservation Strategies in a Global Biodiversity Hotspot

Introduction

Sri Lanka is globally recognized as one of the 36 biodiversity hotspots,
distinguished by its remarkable concentration of endemic species. This uniqueness is
largely the result of long-term geographic isolation and diverse climatic zones ranging
from lowland rainforests to montane cloud forests. As a result, many species have
evolved to occupy highly specific ecological niches. While this specialization contributes
to the island’s biodiversity richness, it also makes these species exceptionally sensitive to
environmental change.

In recent decades, climate change has emerged as a major threat to this delicate
balance. Increasing temperatures, altered rainfall patterns, prolonged droughts, and rising
sea levels are reshaping ecosystems across the island. These changes are particularly
harmful to endemic species that lack the ability to migrate or adapt quickly. This article
explores how climate change is affecting Sri Lanka’s flora and fauna at multiple
ecological levels and discusses practical strategies for conservation.

Climate Change Trends in Sri Lanka

Observed climate trends in Sri Lanka reveal a gradual but consistent increase in
temperature, accompanied by greater variability in rainfall. Dry periods are becoming
longer and more frequent, while monsoon rains are increasingly intense and less
predictable. In coastal regions, sea-level rise is contributing to saltwater intrusion and
shoreline erosion.

These shifts do not act in isolation. Instead, they interact to alter habitat
conditions affecting soil moisture, water availability, and vegetation structure. Such
changes can disrupt ecological relationships that have developed over centuries,
particularly in fragile ecosystems such as montane forests and wetlands.

Impacts on Endemic Fauna

Amphibians: Dependence on Microclimatic Stability
Amphibians are among the most climate-sensitive vertebrates due to their permeable skin
and reliance on moist environments. In Sri Lanka, many endemic frogs, particularly those
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in the Pseudophilautus genus, bypass the aquatic larval stage and develop directly within
terrestrial habitats such as leaf litter.

This reproductive strategy makes them highly dependent
on stable humidity levels. Even small reductions in
moisture can lead to egg desiccation and reduced survival
rates. As climate change reduces ambient humidity and
alters rainfall timing, these microhabitats are becoming
increasingly unsuitable for such species.

P P hneideri (Schneider’s Shrub Frog)
Extracted from Mongabay (2011): Original source
of Pseudophilautus schneideri tea estate discovery image.

Field observations in rainforest ecosystems have already recorded noticeable
population declines, especially among species restricted to narrow elevational ranges.
Additionally, fluctuating temperatures create favorable conditions for fungal diseases,
compounding stress on already vulnerable populations.

Reptiles: Elevational Constraints and Habitat Compression

Many endemic reptiles in Sri Lanka are confined to cool, shaded environments in
montane forests. Species such as the Tennent’s horned lizard (Ceratophora tennentii) are
closely tied to specific temperature ranges and forest structures, often relying on
moss-covered branches and dense canopy cover for survival.

As temperatures rise, suitable climatic
conditions shift upward. However, in
mountainous  regions, this creates a
phenomenon known as ‘“habitat compression”
B where species are pushed toward summits with
limited space and resources. Unlike more
mobile organisms, these reptiles cannot easily
disperse across fragmented landscapes.

Calotes ceylonensis
(Sri Lankan Forest Lizard)
Extracted from a Sri Lankan reptile source

Human-induced pressures, including land clearing and resource extraction, further
isolate populations, reducing their resilience to environmental change.

Birds and Mammals: Disruptions to Food Webs

For birds and mammals, the effects of climate change are often indirect but
equally significant. Alterations in rainfall and temperature influence plant phenology,
affecting the availability of fruits, seeds, and insects.
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The endemic Green-billed Coucal (Centropus chlororhynchus), for instance,
depends on dense understory vegetation for foraging and nesting. Changes in forest
structure due to drought stress and tree mortality can reduce suitable habitats for such
species.

forces them to expand their range, sometimes bringing
 them into closer contact with human settlements. In dry
regions, water scarcity also drives large mammals like
elephants toward agricultural lands, intensifying human
wildlife conflict.

Centropus chlororhynchos
(Green-billed Coucal)
Extracted from Wikipedia/Avibase source

Impacts on Endemic Flora

Montane Vegetation: Sensitivity to Moisture and Temperature

Montane ecosystems host a high proportion of Sri Lanka’s §
endemic plant species, many of which are adapted to cool
temperatures and constant cloud cover. Epiphytic plants, including
numerous orchid species, depend on atmospheric moisture rather
than soil water. (Purplefaced Leat Monkey)

Extracted from purple-faced langur source material

As cloud cover patterns shift and humidity declines, these plants experience
increased water stress. This can lead to reduced growth, lower reproductive success, and,
in severe cases, mortality. Because these species often play key roles in supporting
pollinators and maintaining forest structure, their decline can have cascading ecological
effects.

Wetlands and Coastal Systems: Salinity and Invasion Pressures

In coastal and wetland environments, climate change is driving changes in water
chemistry and hydrology. Rising sea levels increase salinity in lagoons and estuaries,
affecting plant species that are not salt-tolerant. Mangroves, which act as natural buffers
against coastal erosion, are gradually retreating in some areas.

At the same time, warmer temperatures and disturbed conditions create
opportunities for invasive plant species to spread. These invasives often outcompete
native flora, reducing biodiversity and altering habitat structure. The combined effects
weaken ecosystem stability and reduce the availability of resources for dependent fauna.
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Ecosystem-Level Consequences

The impacts of climate change extend beyond individual species to influence
entire ecosystems. Disruptions in plant animal interactions, such as pollination and seed
dispersal, can reduce regeneration capacity. Increased soil erosion in upland areas further
degrades habitats, while declining forest health limits carbon sequestration.

These ecological changes also have socio-economic implications. Biodiversity
loss affects tourism, fisheries, and agriculture that are closely linked to ecosystem health
in Sri Lanka. Thus, climate change represents both an environmental and developmental
challenge.

Conservation and Adaptation Strategies
Addressing these complex challenges requires coordinated and forward-thinking
approaches.

Enhancing Habitat Connectivity
Creating ecological corridors between fragmented habitats can enable species to
move in response to shifting climatic conditions, improving their chances of survival.

Ecosystem Restoration

Restoring degraded landscapes using native species helps rebuild ecological
functions and increases resilience to climate stress. Community participation in such
efforts can also strengthen long-term sustainability.

Monitoring and Research

Advanced tools such as species distribution models and environmental DNA
(eDNA) allow for more accurate tracking of biodiversity changes. Continuous
monitoring is essential for timely intervention.

Policy and Climate Integration

Incorporating biodiversity considerations into national climate policies ensures
that conservation efforts are aligned with broader development goals. Strong governance
and adequate funding are critical for effective implementation.

Conclusion

Sri Lanka’s endemic flora and fauna represent a unique evolutionary heritage
shaped over millions of years. However, their specialized nature makes them highly
susceptible to the rapid environmental changes driven by climate change.

While the challenges are significant, they are not insurmountable. By combining
scientific knowledge, effective policy, and community engagement, it is possible to
mitigate impacts and build resilient ecosystems. Protecting Sri Lanka’s biodiversity is
essential not only for conservation but also for maintaining the ecological and economic
well-being of the country.
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