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Resource partitioning is the division of limited resources by species to help avoid competition 
in an ecological niche by facilitating coexistence. This study investigates resource partitioning 
among three kingfisher species inhabiting the Beddagana wetland in Colombo. The wetland 
complex in Colombo has been collectively ascribed a Ramsar City in 2018, making this study 
of particular conservation importance. The kingfishers were enumerated along six transects bi-
weekly, twice a day (0600 – 0900 h and 1530 – 1830 h) over six months from February to July 
2020 (n= 16 days). Foraging microhabitats, perch height and prey type were recorded through 
focal animal observations. The three kingfishers recorded were – Common kingfisher [CK] 
(Alcedo atthis), White throated kingfisher [WTK] (Halcyon smyrnensis) and Stork billed 
kingfisher [SBK] (Pelargopis capensis). A total of 116 observations of kingfishers were 
recorded which included A.atthis (n=60), H. smyrnensis (n=31) and P. capensis (n=25). The 
pied kingfisher (Ceryle rudis) was not observed during the study. Observations were greater in 
the morning (2.19 + 0.83) than in the evening (1.56 +0.73). There were significant differences 
between the use of foraging microhabitats with greater usage of channels by H. smyrnensis (44 
%), open water bodies by A. atthis (25%) and pools by P. capensis (38%). Perching heights 
also differed significantly with P. capensis using the highest perches (4.80 m + 0.97) and H. 
smyrnensis using the lowest (0.63+0.54). All three species fed on a diversity of prey taxa, 
although predominantly on small fish. Overall, there was a significant difference in the 
frequency of the prey types consumed by each species (χ 216 = 27.97, p<0.05). The study 
showed that, although there is some overlap, food resource partitioning in terms of prey type, 
foraging microhabitat and perch height, are evident between the three kingfisher species – the 
squared distance between each pair being CK-WTK (14.57) < SBK-WTK (42.46) < CK-SBK 
(91.99). The patterns of differentiation in foraging niches most likely reflect the disparity in 
the bill and body sizes of the three kingfisher species. Resource partitioning thus appears to 
serve as a mechanism of co-existence among the three considered kingfisher species within 
this urban wetland.  
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Despite the great advances that have been made in freshwater ecosystem protection, 
anthropogenic effects on inland waters remain one of the most obvious and prevalent threats. 
Inland waters and surrounded wetlands in Colombo city play a major role in conserving urban 
biodiversity. Adverse effects of development activities and pollution on biodiversity of the 
ecosystem is a known fact. Identifying these external factors and demarcating the risk zones 
are critical to conserve and manage the wetland ecosystems. Thus, the objective of this study 
is to apply a multi-criteria assessment technique to model the risk zones in selected lake 
ecosystems and surrounding wetlands. Three lakes (Thalangama Lake, Boralesgamuwa Lake, 
and Kesbewa Lake) along with the surrounding wetlands were considered for the study. 
Remote sensed data extracted from Landsat satellite images and secondary data along with 
field observations were used. Urban vegetation, building density, population density, 
temperature, plant water content, lake area changes, the spread of invasive species and water 
quality were selected as the criterion to assess. GIS, remote sensing techniques (NDBI, NDVI, 
RVI, NDMI, NDWI, MNDWI, LST, elevation and population parameters as the criterion), and 
C map tools were used for the analysis. The multi-criteria assessment using the overlay and 
interpolation methods were used to model the risk zones. The risk zones were identified from 
the developed maps and the risk areas were categorized. The very high-risk severity indicates 
the low dense vegetation, high LST, plant water stress, building density, and land use and land 
cover changes. The very high-risk level was positioned around the lake ecosystems. The largest 
critical zone is found around Thalangama lake (10.80km2). As per the findings, all three urban 
lake ecosystems were degraded and are located at environmentally risk zones. Among them, 
being an Environmental Protection Area, the Thalangama lake is at a critical phase. Urban 
expansion, the transformation of vegetation to the synthetic environment and population 
expansion are lucid in these areas. The study recommends the application of modified DPSIR 
(drivers, pressures, state, impact, and response model of intervention) to further identify 
conservation measures to avoid or minimize the degradation process or root causes. 
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