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Introduction

The Colombo metropolitan region is situated along the
coast, with the Indian Ocean as its western boundary. As a
coastal city situated on a floodplain, Colombo is expected to be
vulnerable to the effects of climate change, impact- ing
settlements, infrastructure, and other sectors. Vulnerable
populations are found in settlements near the beach, in the
floodplains of the Kelani River, and along canals and wetland
areas. The Colombo Metropolitan region includes Sri Lanka’s
administrative and financial capitals and adjacent suburban
areas. The city of Colombo has a resident population of more
than 600,000, while in the larger metropolitan region, the pop-
ulation totals more than 5.8 million people (DCSSL, 2012;
SLRCS, 2015).

Climate Change Impacts, Trends, and
Projections

An analysis of the historical changes to Colombo’s climate
is not publicly available and a detailed analysis currently does
not exist in literature. Discernible trends in sea level rise have
not been identified for Colombo because tide gauge data in the
harbor have shown fluctuation over time (Weerakkody, 1997)
and changes in sea level rise for Sri Lanka are generally not
known (Eriyagama et al., 2010). Furthermore, future projections
for temperature, precipitation, and sea level rise are also not
available for Colombo or its metropolitan region. The lack of

localized climate risk information poses a challenge for effective
climate change adaptation planning at the metropolitan region
scale.

The main extreme weather events and disasters that occur in
Sri Lanka include floods, droughts, landslides, and cyclones, and
these are expected to increase in frequency due to climate change
(Eriyagama and Smakhtin, 2010). Increases in the frequency and
intensity of floods and droughts and in the variability and unpre-
dictability of rainfall patterns are likely to occur in the future in
Colombo (MESL and ADB, 2010). Sri Lanka has long had
issues with coastal erosion, and this will be exacerbated by storm
surges and sea level rise in the future (MESL, 2011). Flooding
is identified as a constraint to the city’s economic growth. Saline
intrusion due to sea level rise is expected to affect aquifers in the
coastal area, which could potentially impact the city’s drinking
water supply. Mosquito-related diseases such as dengue fever
are likely to rise if rainfall increases because it influences the
spread of the disease (MESL, 2010).

Role of Colombo’s Urban Wetlands in
Flood Control

Colombo has some existing ecological features that can help
build resilience toward climate change impacts and disasters.
The Colombo metropolitan region encompasses an intercon-
nected system of natural wetlands that provides flood control. A
core area of these urban wetlands has been conserved and des-
ignated as the Colombo Flood Detention Area for the primary
purpose of mitigating floods (CEA, 1994).

The growth of the city, coupled with ad-hoc expansion, has
posed multiple threats to these ecosystems. Recent research
(Hettiarachchi et al., 2014) has demonstrated that the wetland
system is undergoing transition from a habitat dominated by
native grass to one that is comprised of small trees and shrubs
(44%), while the peaty soil has changed to a semi-mineral soil.
The transition has compromised the water-holding capacity of
this wetland system, undermining its flood control function. In-
depth research of the largest wetland, the Kolonnawa Marsh in
the Flood Detention Area and surrounding rice paddy land, has
identified that 13.5% and 60% of these areas, respectively, have
been converted to non-wetland uses between 1980 and 2014.
While the rate of change is alarming, the protected wet- land
regions of the Flood Detention Area by Sri Lanka Land
Reclamation and Development Corporation (SLLRDC) have
remained largely intact from 1999 onward. Conversion of land
use together with nutrient pollution have resulted in the wetlands
undergoing a major ecological transformation. The removal of
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certain uses of the broader wetland ecosystem (e.g., rice paddy
cultivation) due to urbanization is one of the main drivers of eco-
system transformation, while climate change could impact the
current transformation. According to the study, both legal and
illegal conversion of wetlands (into non-wetland uses) is con-
tinuing, exacerbating the current destruction. At the same time,
major or moderate floods in the area are increasing, based on a
newspaper content analysis done by researchers. It was reported
that a major or moderate flood has been reported every year after
between 2005 and 2011 in the Flood Detention Area watershed.
The floods of 2011 were recorded as the most severe in the his-
tory of Colombo, displacing nearly 15,000 people.

Climate change poses additional risks to these wetlands sys-
tems. Changes in rainfall regimes (e.g., intense rainfall events),
increase in temperature, intrusion of saline water due to sea level
rise, and storm surges are further challenges to Colombo’s wet-
lands. These challenges will be twofold: climate change itself
will impact the ecosystems and ecological function. Additionally,
extreme rainfall, storms, and floods will require further flood con-
trol, highlighting the need for ecosystem-based adaptation. It is of
utmost importance that these elements are thoroughly researched
to identify and implement appropriate management practices.

Overcoming Challenges and Increasing
Resilience

The case study demonstrates that urban wetlands can play an
important role in controlling floods in the Colombo metropoli-
tan area, but changes in its ecological regime are compromising

its potential of providing ecosystem services. To maximize the
potential of ecosystem-based adaptation mechanisms, it is vital
to identify climate risks by using downscaled climate projec-
tions. This would also allow the identification of direct climate
change impacts to ecosystems, while impacts to humans and
their coping mechanisms will also have further knock-on effects
on ecosystems. These factors could undermine the effectiveness
of wetland ecosystems to build resilience. Identifying such risks
at the outset will enable appropriate conservation and manage-
ment mechanisms and will provide the best opportunity to build
resilience.

In the broader context, the lack of climate risk information
poses a major challenge to identifying impacts and building
resilience in the Colombo metropolitan region. Coastal storms,
floods, and heat waves in other cities demonstrate that a city’s
inhabitants, ecosystems, and infrastructure, such as railroads,
roads, power stations, water systems, and wastewater treat-
ment plants can be severely affected if resilience measures are
not in place. Localized climate risk information, projections,
and research are prerequisites for a comprehensive climate risk
assessment for the Colombo metropolitan region. Such an
assessment is essential to ensure that the correct type of solutions
and resilience efforts are implemented. If future climate change
projections are not considered, some actions could be maladap-
tive, worsening the impacts of climate change. Once impacts,
projections., and vulnerabilities are identified, developing inte-
grated, locally co-generated solutions will be vital to ensure the
resilience of dense human settlements, critical infrastructure, and
ecosystems. ldeally, these should begin with small-scale pilot
projects that will enable lessons to be learned for scaling up.

Case Study 9.B Figure 1 Setlementsadjacentto Colombo’s wetlands.
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