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The climate of Sri Lanka has been fluctuating at an alarming rate during the recent past. These changes are reported to have
pronounced impacts on the livelihoods of the people in the country. Water is central to the sustainable functioning of ecosystems
and wellbeing of mankind. It is evident that pronounced variations in the climate will negatively impact the availability and the
quality of water resources. The ecosystem-based adaptation (EbA) approach has proved to be an effective strategy to address the
impact of climate change on water resources in many parts of the world. The key aim of this paper is to elaborate the wide range of
benefits received through implementation of EbAs in field level, watershed scale, and urban and coastal environments in the
context of Sri Lanka. In addition, this paper discusses the benefits of utilizing EbA solutions over grey infrastructure-based
solutions to address the issues related to water management. The wide range of benefits received through implementation of EbAs
can be broadly classified into three categories: water supply regulation, water quality regulation, and moderation of extreme
events. This paper recommends the utilization of EbAs over grey infrastructure-based solutions in adaptation to climate change in
the water management sector for the developing region due its cost effectiveness, ecofriendliness, and multiple benefits received
on long-term scales. The findings of this study will unequivocally contribute to filling existing knowledge and research gaps in the
context of EbAs to future climate change in Sri Lanka. The suggestions and opinions of this study can be taken into account by
decision makers and water resources planning agencies for future planning of actions related to climate change adaptation in
Sri Lanka.

1. Introduction

Climate change/variability and its implementation towards
water resources management are two linked concerns for to-
day’s world. Climate change/variability can be illustrated as the
“change in the state of the climate which can be identified (e.g.,
using statistical tests) by changes in the mean and/or variability
of its properties which persist for an extended period, typically
decades or longer [1]. Many researchers believed that the
emission of greenhouse gases (GHGs) and changes in the land
use are two main reasons for the present alterations in the
climate [2]. Sri Lanka, compared to the other countries, gives a
lower priority to the GHGs emissions [3].

Climates are to change unpredictably due to the way
humans are using environmental resources for concentrated
benefits. It is likely to expect increase in the frequency and

magnitude of unpredictable precipitation events for some of the
regions in the world. However, some other regions are expected
to be direr in the future [4]. Developing countries like Sri Lanka
are more prone to the vulnerable impacts of climate change,
especially facing challenges on natural systems linked meticu-
lously with natural resource management and regulation of
biodiversity services [5]. There are many lines of evidence for
the climate variations in Sri Lanka [6, 7]. Impacts of these
variations to water resource management, biodiversity con-
servation, and human health are highly realized in Sri Lankan
context as Sri Lanka is recognized as one of the most valuable
countries in terms of richness in natural resources together with
climatic and topographical variations within a small land ter-
ritory [8]. This environment is (was and will be) damaged due to
the extreme rainfall events and prolonged drought [9, 10]. It was
observed that the mean atmospheric temperature in Sri Lanka
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has been increased by 0.016°C per year from 1961 to 1990.
Therefore, the increment is 0.5°C for the 30 years. However,
globally this happened at a rate of 0.013°C (0.39°C for the 30
years). Therefore, there is no doubt that Sri Lanka was affected
more than most of the other countries by rising atmospheric
temperatures [1, 11, 12]. It was further observed that the Sri
Lankan annual rainfall was on average decreased by 144 mm
during the years 1961 to 1990 in comparison to the previous 30
years (1931 to 1960) [13, 14]. Sri Lanka has a wide spatial
variation of its rainfall and it varies from 900 mm (dry zones) to
5000 mm (wet zone). Therefore, the variation in rainfall from
one place to another is significantly diversified. Thus, this an-
nual rainfall decrement is calculated based on the average
annual rainfall values. Nevertheless, Sri Lanka was ranked
second among countries that are mostly affected by extreme
climate events in 2017 [15].

It is anticipated that the future climate of the country is
also expected to change drastically. Literature gives many
predictions according to various climate models on Sri
Lanka. However, most of the research was carried out for
Special Report on Emissions Scenarios (SRES) by Inter-
governmental Panel on Climate Change (IPCC). De Silva
[16] predicted that the atmospheric temperature would rise
by 1.6°C in year 2050 for the A2 emission scenario and rise
by 1.2°C for the B2 scenario. It was predicted that the
country’s north, northeastern, and northwestern regions
would be highly affected by these cases. Importantly, these
are in dry zone of the country bounded by the sea. Therefore,
the adverse impacts due to the sea water level change are
immeasurable [17].

However, the research world has now migrated to
Representative Concentration Pathway (RCP) scenarios in
climate prediction. These scenarios are based on the
greenhouse gas concentration trajectory, which is adopted
by the IPCC. However, they are not based on emissions.
IPCC 5th assessment report in 2014 showcases four RCP
scenarios, RCP2.6, RCP4.5, RCP6, and RCP8.5, for different
conditions. These climate scenarios were widely used in the
climatic projections and related studies [18], including in Sri
Lanka [19-22]. These studies have shown the importance of
climate change and its projection for future years.

Not only does the climate change (variation) affect the
sea water levels but also it has an effect on many physical
phenomena. It is cross-sectoral and, hence, impacts the
natural resources, food security, agriculture, energy pro-
duction, human health, ecosystem, and so forth [23].
Therefore, restoration and expansion of water infrastructure
developments are directly impacted by the ongoing climate
change and climate variations [4]. In addition, the rapid
population growth in most of the developing countries has
increased the climate change/variation impacts [24, 25]. This
is critical in Sri Lanka as it is an island covered by sea.
Natcom [26] projected that the sea level rise will reach 1 m by
the year 2070. Therefore, it is clear that, to withstand the
adverse impacts of climate variability and climate change in
Sri Lanka, immediate actions that are demonstrated by
sustainable practices have to be taken. It might not be
possible to stop the climate change or climate variation in
the world. However, minimization or mitigation is one
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possible way to overcome the issues of climate change. In
addition, adaptation can be considered a better option to get
used to the impact of climate change and live with that. If
appropriate adaptation actions do not take place at the
required time, the risks and damage can be easily amplified
[4].

Climate change and water resources management are
two linked activities. Therefore, water plays a vital role
when it comes to adaptation for climate change [27]. It is
reported that 31% of labour and 12% of National Gross
Domestic Product (GDP) are involved in agriculture-
related activities which are highly sensitive to climate
[28]. The future projected decreases in rainfalls and in-
creases in temperature will cause detrimental impacts on
agricultural sector, leaving people under increased
poverty and hunger.

Climate change in Sri Lanka will threaten both surface
and groundwater resources, upon which Sri Lankans
highly rely for domestic purposes. The combined impacts
of prolonged droughts and sea level rise will amplify the
risk of sea water intrusion to coastal aquifers in Sri Lanka
and alter tidal series in shoreline areas, which will thereby
deplete the availability of freshwater resources [29]. On
the contrary, high rainfall levels expected in the wet zones
of Sri Lanka will lead to high rates of soil erosion [17].
Baba [3] estimated that the coastal erosion along the
shoreline region in Sri Lanka is near 0.35m per year.
Therefore, not only mitigating the climate change impacts
but also adaptation is highly important to the countries
like Sri Lanka. The ecosystem-based adaptation (EbA)
approach offers solutions to primary water management
issues and multitude of auxiliary benefits using a more
holistic approach [30]. Ecosystem-based adaptation of-
fers nature-based solutions that are defined as “the for-
gotten solution,” having robust potential to mitigate
climate change effects establishing profound ground on
implementation of sustainable development goals [31].

Therefore, this paper elaborates the wide range of
benefits received through implementation of EbAs in
field level, watershed scale, and urban and coastal envi-
ronments in the context of Sri Lanka. In addition, the
paper discusses the benefits of utilizing EbA solutions
over grey infrastructure-based solutions to address the
issues related to water management in Sri Lanka, while
referring to the literature.

2. Importance of Ecosystem to the Climate
Change Adaptation

Climate change adaptation is increasingly being adopted as a
part of ecosystem-based adaptation, where ecosystem ser-
vices are conceptualized as a dominant way to reduce climate
change impacts [32]. Historically, ecosystem-based adap-
tation measures were only comprehended as the contrivance
to mitigate flooding in the floodplain areas; nevertheless,
current practices are oriented towards environmental and
social sustainability enhancing human wellbeing by uplifting
the livelihood wellbeing of marginalized group of people
[33, 34].
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Economic concept of demand and supply has been
supplementing the close link between ecosystem offered
facilities and to management policies regarding conservation
of ecosystem properties [35].These trade-oftfs need to be
monitored for lucrative restoration of biodiversity to
maintain adequate supply of ecosystem services [36].

The exploration of the relationship between ecosystem-
based approaches and climate change adaptation is scruti-
nized through cost-benefit analysis, while it is also a difficult
impractical practice [37]. This section discusses the benefits
and services offered by the ecosystems, while emphasizing
the importance of ecosystems self-regulating services as the
backdrop for adaptation to climate change and eventually to
achieve the targeted sustainable development. Ecosystems
provide numerous benefits to uplift the economy of a nation
provisioning goods and services to meet the local people’s
day-to-day needs [8].

The services offered by ecosystems are mainly classified
into 4 categories: provisioning services, regulating services,
cultural services, and supporting services. Safe passage to
food, fuel, timber, and other necessities is under the pro-
visioning services category. Climate regulation, regulating
water quality and quantity, erosion regulation, and hazard
regulation fall under the category of regulation services.
Recreational activities and inspirational activities come
under the cultural services category, while soil formation
and nutrient cycling processes come under the category of
supporting services of the ecosystem [38]. Ecosystems were
identified as the core elements for addressing the impacts of
climate change by the global communities [39]. This can lead
to achieving the sustainable development in the ecosystem
[40]. In present times, ecosystem-based approach has carried
aspirations of ecosystem services model, which is popularly
reforming as a value of economic importance while pro-
viding biodiversity services [41, 42].

Ecosystem-based adaptation (EbA) is usually cost-ef-
fective as it offers consistent financial benefits on the long
term relative to the other micromanagement strategies [43].
In addition, the strategies are easily managed according to
the ever-changing climate change, even with indigenous
level techniques and knowledge [40]. Many international
frameworks, including United Nations Framework Con-
vention on Climate Change (UNFCCC) and Sendai
Framework for Disaster Risk Reduction (SFDRR), have
identified the necessity of EbAs in adapting to and mitigating
the climate change risks [44]. At the same time, most of the
developing countries have cultivated leading thoughts re-
garding climate change adaptation, while pledging financial
assistance form developed nations [45]. However, it is often
debated whether this funding would contribute to successful
implementation of ecosystem-based approaches [46]. With
growing greenhouse emissions from the developed regions
around the world, compensation has to be negotiated, which
would help developing countries mobilize the resources to
implement adaptation measures to combat detrimental ef-
fects of climate change for which they are not directly ac-
countable [47]. It is very challenging to adapt to a particular
funding mechanism as novel financial setups of adaptation
to climate change require intense political dialogues [48].

Woroniecki [25] highlighted how power relations play
an important role in combining social factors to empower
ecosystem adaptation strategies to contest climate change,
especially in context of developing countries, where political
dimension weighs heavy relative to developmental concerns
of country citizen. Hence, diverse funding mechanisms
suitable for a particular country based on country’s national
policy, political setup, willingness and commitment of re-
spective governments to carry out adaptation measures, and
their past contributions towards adaptation initiatives
should be highly prioritized.

3. Ecosystem-Based Adaptation Measures for
Water Management in Sri Lanka

Sri Lanka is one of the foremost countries to practice ecosystem-
based adaptation measures (since historical times) to mitigate
climate change effects imparting robust techniques for water
resource management [48-50]. Contour drains (Figure 1(a))
and contour walls (Figure 1(b)) are two examples to mitigate the
landslides and soil erosion in the central hills in Sri Lanka (see
Figure 1). The people in Sri Lanka have been using these simple
techniques since ancient times. In addition, people used to
prefer home gardening over mass-scale farming (Figure 1(c)) in
the hill country of Sri Lanka. These are several EbAs quite often
practiced in Sri Lanka. These techniques were observed in
Serupitiya and Nuwara Eliya area to mitigate the landslides and
soil erosion [25].

Besides this, UNDP-led project for ecological tank
restoration at Kurunegala district is another adaptation
measure featuring ancient water management system of Sri
Lanka [53].

In recent times, ecosystem-based adaptation measures
have been highly recognized as tools to minimize water-
related disasters [54, 55]. The potential EbA approaches,
which can be implemented in Sri Lanka to combat the issues
driven in water resources management due to the ongoing
climate change, are detailed in this section. The relative
advantages of EbA-based solutions over grey infrastructure
solutions in local scale, watershed level, urban settings, and
coastal environments are also reckoned through this section.

3.1. Ecosystem-Based Adaptation Options in Watershed Areas

3.1.1. Conservation of Forests in Sri Lanka. Conservation of
forests in relation to ecosystem-based adaptation to climate
change is rarely discussed in Sri Lankan context [25, 56].
Local people usually perceive forest just as natural resource
to fulfill daily domestic needs which would uplift their
household economy [57]. Sri Lanka has lost a significant
percentage of forest cover over the last decades due to ur-
banization and various development activities [58]. These
reductions are directly related to swing in climatic factors
extreme radiations, prolonged drought, and severe heat [59].

Reforestation and afforestation are two important ways
to conserve the forest cover [25]. Reforestation is growing
new trees in the areas where there was a recent forest cover,
while afforestation is growing new trees in new (fresh) areas.
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FiGure 1: Ecosystem-based adaptation in central hill, Sri Lanka. (a) Contour drains, Serupitiya [51]. (b) Contour walls, Serupitiya [51].

(c) Home gardening, Dayagama [52].

Forests provide an extensive support to keep the Earth in a
balanced ecosystem. Trees that are considered a vital part of
ecosystem help to conserve biodiversity, prevent soil ero-
sion, enhance water quality indicators, benefit carbon se-
questration, maintain sediment retention capability, offer
tourism payback, and offer other diverse facilities for eco-
system regulation [55].

It is a well-known fact that the falling leaves increase the
organic content in soil, which thereby increases the water-
holding capacity of soils [30]. This is one of the most im-
portant natural activities in reducing the downstream floods.
The increased interception due to afforestation and infil-
tration plays a significant role to reduce the magnitude of
floods during extreme rainfall events [30].

Sri Lanka has recently implemented a number of projects to
enhance its forest cover. Native trees-planting projects carried
out in Uyanwatta area Raigama (on 29/11/2013), Atabage area
(on 24/01/2015), Kalugala area (on 03/02/2015), Hedigalla area
(on 13/06/2015), Akmeemana area (on 14/11/2015), Rakwana
area (number of days in 2017-2020), Kathlana area (on 13/01/
2018), and Illukpathakanda Kalawana area (in 2020) are few
examples of short-term projects carried out [60]. In addition,
various mass-scale projects are being carried out to increase the
forest cover in the Sri Lanka with the help of governmental and
nongovernmental organizations. However, for the developing

countries like Sri Lanka, integrating sustainability concepts
within forest resource management while prioritizing
community participation linked within community-based
approach would be essential [61]. These attempts will ul-
timately benefit the country in securing a better world for
the future generations. Amendment of existing policies,
introduction of new comprehensive policies, and en-
forcement of coordination among all the parties would
address the gaps to set up framework for forest manage-
ment and should also be essential. On the long term, this
jump to institutionalize the adaptation framework would
help Sri Lanka not only to prevent disaster reduction but
also to regulate benefits that can be reserved from eco-
system services.

3.1.2. Riparian Buffer Strips in Sri Lanka. United States
Department of Agriculture’s National Resources Conser-
vation Service (USDA-NRCS) defines buffer strips as veg-
etated or forested areas adjacent to the streams, lakes, or
rivers of herbaceous vegetation, which preserve the water
quality and aquatic habitats. This vegetation could be trees,
shrubs, or a combination of trees or shrubs established at the
edge of the watershed along the stream. The flow from the
cropland is passed through the buffer strips, while nutrients
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(e.g., nitrogen and phosphorus) and sediments are retained
in the buffer strips [62]. Hence, buffer strips replicate the
process of conventional water treatment plants [63].

Growing trees along the banks of the rivers is not a new
thing to Sri Lanka. Sri Lankans might not know the technical
name for the process; however, they have protected the
riverbanks by growing various types of trees. This is similar
to providing riparian buffer strips. Bamboo tree (Bambu-
soideae) is one of the most common trees that anyone can
see along the rivers to protect soil erosion. In addition, trees
like Midella (Barringtonia racemosa), Kumbuk (Terminalia
arjuna), and Rambuk (Erianthus arundinaceus) are fre-
quently found along the rivers [64]. These trees not only
protect the soil erosion but also protect the nearby settle-
ments by holding flood water during the flood. However,
urbanization and other human activities have threatened
these trees along the riverbanks. Construction industry has
consumed a lot of Bamboo trees. However, a little resto-
ration has been taken to revert back the greenery of the
ecosystem.

Nevertheless, use of riparian buffer strips in Sri Lanka is
highly valued in terms of agricultural sustainability as a way
to protect water resources from pollution for irrigation
purposes [65]. Riparian buffer zone development was carried
out at Deduru Oya (Oya is one of the local terms for river)
basin as bioengineering practice to conserve riverbank [64].
Along with this, the NeoSynthesis Research Centre (NSRC),
an organization focused on sustainable agricultural practices
and natural landscape restoration, is working to rehabilitate
the bank areas of various riverbanks such as Maha Oya, Hulu
Ganga (Ganga is another local term for river), Rakwana
Ganga, and Mathatilla Oya using riparian buffer strips to
prevent contamination of water resources while remediating
the spatial landscape heterogeneity with active participation
from the community people.

However, use of riparian buffer strips in Sri Lanka is not
entrenched with any government rules, neither there are any
regulating bodies to promote community engagement to
riparian buffer zone development. Therefore, government
organizations should urge to develop an adaptable frame-
work for implementation of riparian buffer strips encour-
aging public level commitment nourishing sociocultural
thoughts to familiarize local people with the formulated
development policy.

3.1.3. Usage of Natural Wetlands in Sri Lanka. Wetlands
offer multiple benefits to the mankind and the environment
by providing a wide spectrum of ecosystem supports, while
acting as hydrological buffer system [66]. Wetland resto-
ration and conservation have been identified as an improved
integrated water management technique, for example,
implementation of wetlands as an adaptation tool to sus-
tainable water management at Murray-Darling Basin,
Australia, under climate change scenario [35, 67]. Wetlands
have common characteristics of terrestrial and aquatic
systems and of both lotic and lentic systems [35]. Variety of
hydrological, biological, and geochemical processes facili-
tates the functions of wetlands [68]. Wetlands explicitly

support millions of people through water purification (re-
moval of nitrogen and phosphorus), mitigating the severity
of floods (attenuation of flood peaks and retention of surface
waters), providing aesthetic beauty and recreational areas,
providing space for wildlife habitat and biodiversity con-
servation, providing fertile soil for agricultural production,
and providing timber and fuel [69]. Carbon sequestration is
another benefit received by wetland, which is an important
provision in terms of climate regulation [70]. In addition,
coastal wetlands reduce the severity of coastal flooding by
acting as a barrier against saline water intrusion [30]. Since
wetlands and marshes store excess rainfall during extreme
events, additional energy costs for pumping can be mini-
mized. Apart from this, wetlands demonstrate favorable role
to handle various activities such as groundwater recharge,
erosion resistor, storm protection, and shoreline stabiliza-
tion [71]. In present times, wetlands ecosystems are likewise
treated as key resource to disaster risk reduction due to
climate change specifically in urban setting [72].

Wetlands are treated as major value for ecotourism,
aesthetic beauty, and recreation in Sri Lanka. Approxi-
mately, they cover 15% of the total land area in Sri Lanka
[73]. Colombo, the capital city of the country, along with the
coastal regions in Sri Lanka is surrounded by spacious
natural wetlands linked with each other; nevertheless, there
are ample lines of evidence supporting that these wetlands
have undergone several hydrological alterations and their
functionality are at prudent risk in perspective of multiple
stressors triggered by human attitude to utilize the eco-
system services recklessly [74]. While anticipating wetlands
to eliminate climate change risks, it is equally important to
preserve the existing wetlands such as freshwater wetlands,
lagoons, estuaries, swamp forests, and man-made wetlands
which will comfort struggle against climate change [75].
Shifts in ecological regimes due to land encroachment and
excessive discharge of wastewater on wetlands causing en-
vironmental degradation have put devastating insecurity on
future performances of Sri Lankan wetlands. These issues
can only be resolved through close monitoring of land use
changes by applying modelling techniques to study the
changes. There are various initiatives being formulated by
Ramsar Convention and United Nations Framework Con-
vention on Climate Change (UNFCCC) under supervision
of Government of Sri Lanka to improve resiliency on
wetland conservation [23, 76]. This action programme
should be in line with cultural setting of the society; theo-
retical background studies delivered through research and
national water resource management policy.

Nevertheless, it is important to exhibit the importance of
two wetland systems in the western belt of Sri Lanka. The
Muthurajawela marsh and Kolonnawa marsh offer multiple
benefits to the living beings in the surrounding areas [77].
The flood waters received during high rainfall seasons from
upper reaches are buffered. Then, they are discharged slowly
to the Negombo lagoon, hence reducing the negative im-
pacts of flooding on the downstream areas. The lagoon also
acts as a source of freshwater delta to moderate salinity and
pollution levels. It is estimated that the economic value
received through flood attenuation and industrial and



domestic wastewater purification due to these lagoons is
around 500,000 United States Dollars (USD) per year [30].
Therefore, it is highly important to conserve the existing
wetlands from the developing activities and then to use them
effectively to adapt to the ongoing climate change.

3.2. Ecosystem-Based Adaptation Options in Coastal
Ecosystems

3.2.1. Mangrove, Coastal Marshes, Dunes, and Barrier Reefs.
Mangroves, coastal marshes, dunes, and barrier reefs are
regarded as parts of coastal ecosystem. They offer varied
functionality analogous to grey infrastructure measures such
as dikes, levees, and sea walls in line with associated eco-
nomical cost [78]. These natural breakwaters result in ab-
sorbing the energy of ocean waves, thus reducing the
structural damage [79]. The mangrove forests reduce the
severity of storm surges protecting upland areas from coastal
vulnerability [80, 81]. The role played by mangroves to
protect people and properties in recent tsunami was
regarded to be magnificent contribution towards the disaster
prevention [82, 83]. Nianthi and Shaw [29] reported that
coral reefs, which are natural protector of sea erosion, were
partially affected due to 2004 Indian Ocean tsunami
depicting the role in coastal protection. Nonetheless, the
reefs are evidenced to be declining due to mining works [84].

The mangrove forests provide additional income for
the people in proximate areas through accelerated fish
and shrimp farming as these forests provide home to
majority of commercial fish species [30]. It is estimated
that the current mangrove cover in Sri Lanka is around
87km?. Mangrove forests are scattered in the Jaffna
peninsula and northwestern, northeastern, and eastern
belts of Sri Lanka. Satyanarayana et al. [85] suggested that
Jaffna peninsula along with Kaluwanchikudy-Komari is
found to be in vulnerable condition due to reduction in
mangroves, dunes, and reefs cover while Yala, Puttalam,
and Trincomalee remain resilient. Therefore, Sri Lanka as
an island and its coastlines are severely vulnerable to the
impacts from climate change causing disruptions on
water networks [86].

Due to human interactions and lack of conservation policies
of mangroves in perspective of climate change, they are suc-
cessively transforming as narrow strips today. The main causes
of depletion of mangrove in Sri Lanka are accounted to land
encroachment for agricultural purposes, urban development,
and diminution of forest resources [87]. It is recorded that 23
species of mangroves are found in Sri Lanka, and 3 of them are
listed in the National Red List of Sri Lanka [88]. Bruguiera
cylindrica (L.) Blume (Mal Kadol in local language), Sonneratia
alba Sm. (Yak Kirala in local language), and Xylocarpus
granatum J. Konig (Mutti Kadol in local language) are the three
types of endangered mangroves in Sri Lanka. Hence, to reinstate
the mangroves as climate change shield, quality saplings should
be replanted in the tidal areas with collaboration from local
authorities and relevant ministries. It is recommended that
these measures should be industrialized as microengineering
program generating employment to the local people using
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integrated modality system. These postdevelopment activities
should be monitored closely by collective efforts from all the
pertinent authorities. Coastal vegetation such as coconut trees,
palm trees, and Casuarina plantations is given more attention by
the local communities; however, less attention was given to the
mangroves. The local community believes that it is the re-
sponsibility of the respective councils and the governments.
Therefore, the authors suggest that a detailed study should be
conducted assessing multicriteria parameters considering the
socioecological thoughts, geomorphological characteristics,
land-use phenomenon, and scientific understanding of vege-
tation patterns in conserving the coastal ecosystem.

3.3. Ecosystem-Based Adaptation Options in Urban Settings.
Ecosystem-based adaptation in urban areas is extremely
important due to the rapid urbanization in the world. Rapid
urbanization is not controlled or planned in most of the
cities. Therefore, this is a critical issue when addressing the
impact of climate change. Increased rainfalls and high in-
tensified rainfall due to climate change are two devastating
issues for urbanized area as they can bring flash floods.
Therefore, adaptation plans play an important role in
mitigating the climate change impacts. However, little in-
formation is available on using EbAs in urban areas for
mitigating the climate change impacts [89].

Sri Lanka has given much attention to introducing EbAs in
its capital city, Colombo. This is due to continuous flooding in
the city. Even in an event of an average rainfall in Colombo city,
a small flood can be observed (at least on roads). Therefore,
EbAs were introduced to reduce the surface runoft in particular.
Recently renovated parks are examples for these EbAs. These
parks were introduced as jogging tracks so that the parks can
also be used for the recreational facilities in addition to the
EbAs. Bellanwila jogging track, Nawala walking track, and
Diyatha Uyana track are few of the recently developed parks.
Infiltration is increased from these green parks; thus, it is ex-
pected to reduce the peak surface runoff to Colombo city. These
facilities were recently implemented in nearby suburbs and
excellent outcomes are witnessed.

Green buildings are another attraction to Colombo city.
It is not only ecofriendly but also aesthetically attractive.
Clear point residence is such high-rise buildings in Raja-
giriya in the heart of Colombo. Natural air cooling due to the
green cover in 42 floors made the adaptation to the increased
atmospheric temperature. In addition, the green energy
supply promotes less burden to the environment. Therefore,
this is an excellent example for the usage of EbAs in
Colombo. However, more of these types of EbAs are re-
quired in congested cities like Colombo. Nevertheless,
finding enough space is a challenging activity.

4. Summary and Conclusions

The advantages in implementation of EbAs in field level, wa-
tershed level, and urban and coastal environments in Sri Lanka
are discussed through this paper. This research paper discusses
the main benefits of utilizing EbA solutions over grey infra-
structure solutions to address issues related to water
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management. It is clear that multifunctionality of EbA approach
provides a series of cobenefits apart from the primary solutions,
when compared to grey infrastructure-based solutions. Mainly,
the benefits of EbAs can be classified into water supply regu-
lation, moderation and extreme events, and water quality
regulation. Since EbA solutions are cost-effective solutions, they
can be incorporated to address issues related to water man-
agement in the developing region. Worldwide scientific com-
munity has recognized the importance of integrating nature-
based solutions for long-term policy planning in the context of
climate change, soil and water conservation, and so forth. In-
creasing awareness on EbAs and associated costs and benefits,
capacity building, and knowledge sharing among agencies and
financing should be conducted for EbAs. Methods should be
developed to monitor and evaluate the progress of these EbA
measures in Sri Lanka. Life cycle assessment and effective
monitoring of these EbA approaches should be carried out. The
benefits and lessons learnt should also be shared with the
general public. Integration of EbA options into the policy
development agenda should include assessment of knowledge
support, integration of national development, and capacity
building. EbA solutions should be addressed after analyzing
local hydrology, resources availability, and climatic conditions.
It is equally important to understand the capacity of ecosystems.
Hence, sustainable utilization of EbAs relies on understanding
and respecting the assimilative capacity of ecosystems.
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