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Abstract: Sri Lanka is an important node on the Maritime Silk Road, where rainfall is abundant in quantity but
uneven in terms of spatiotemporal distribution. There is obvious seasonal water shortage. Monitoring the
changes of water cover area in inland lakes and reservoirs is important for guiding the development and
utilization of water resources. To understand the spatial distribution characteristics and temporal variations of
lakes and reservoirs in Sri Lanka, this paper, based on Landsat series imagery, analyzed and compared the
precision of different water extraction models on the images, following which the optimal algorithm was
determined. A typical reservoir was chosen to analyze the interannual and monthly variations of the water cover
sizes. The optimal water extraction algorithm was applied to the inland lakes and reservoirs in 1995, 2005, and
2015. Lakes and reservoirs were divided into four grades by area. The number and area of lakes and reservoirs of
different grades in each year were counted, and their spatiotemporal variation characteristics were examined.
Conclusions can be made according to the results as the following statements: (1) The water body extraction
model based on the Normalized Difference Water Index (NDWI) with threshold value from the Otsu method
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(OTSU) had the best accuracy and was suitable for the water body extraction in Sri Lanka. The overall
classification accuracy is above 97% and it has the lowest mis-extraction rate and the missing rate. (2) The water
cover area of typical reservoir showed a fluctuatingly increase trend in Augusts from 1988 to 2018. The smallest
water cover area occurred in 1992, and the largest was in 2013. The water cover area of reservoir was also of
large intra-annual fluctuations. In 2017, the biggest water cover area appeared in February, while the smallest
appeared in September, with a discrepancy of 2.24 times between the cover area in February and September,
exactly the ends of local rainy season and dry season, respectively. (3) From 1995 to 2015, the number and area
of lakes and reservoirs of different grades increased to some extent, and the trend of lake and reservoir water
resources was increasing. Findings of the research will provide necessary data support for the management and
planning of soil and water resources in Sri Lanka.

Key words: Sri Lanka; lakes and reservoirs; Maritime Silk Road; water body extraction; spatiotemporal change;
OTSU
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Fig. 2 Water extraction results in eastern Sri Lanka in June 2014
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Fig. 3 Interannual and monthly variations of the water area of Maduru Oya reservoir in Sri Lanka
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