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Impacts of Land cover changes on the rainfall-runoff and sediment transport processes in the Kelani River
Sudeshika D.M.P.1*, Imamura Y.2, Harada D.3 and Egashira S.4
1First Author’s Affiliation: PhD student, Department of Civil & Environmental Engineering, Tokyo Metropolitan University, Japan
2Second Author’s Affiliation: Professor, Department of Civil & Environmental Engineering, Tokyo Metropolitan University, Japan
3Third Author’s Affiliation: Research Specialist, International Centre for Water Hazards and Risk Management (ICHARM), Public Water Research Institute (PWRI), Japan
4Fourth Author’s Affiliation: Professor, International Centre for Water Hazards and Risk Management (ICHARM), Public Water Research Institute (PWRI), Japan
pavithrasudeshi@gmail.com   (*Corresponding author’s email only)

[bookmark: _Toc498243632]ABSTRACT
The rainfall-runoff and sediment transport processes are significantly influenced by land cover changes. It is crucial to evaluate the effects of land cover changes on these processes for effective river basin management. The Kelani River, a major river in Sri Lanka, is subject to flooding frequently due to highly urbanization, and its channel bed lowering takes place by approximately 10 cm per year due to excessive sand mining. In this study, we utilized yearly MODIS global land cover data from 2001 to 2022 to evaluate the effects of land cover changes on rainfall-runoff and sediment processes at the basin scale. The RSR model, which is a physically based distributed model that is coupled with the RRI model and Sediment transport process model, was used to simulate these processes. The model was calibrated and validated for the 2016 and 2018 floods. We analyzed the impacts of land cover changes in 2001, 2010, and 2022 on flow discharge, sediment transport rates, and total sediment load in both the lower and upper basin. According to the MODIS land use cover data, among the major land use types in the basin, such as Woody savannas, Forest, Cropland, and built-up, the forest area reduced by 15% and 8.3% of the total basin in 2010 and 2022, respectively, compared to 2001. In contrast, the built-up area increased by 0.7% and 2% of the total area in 2010 and 2022, respectively. These changes in land use corresponded to changes in peak flow discharge at the outlet, Hanwella, and Glencourse, which ranged from 1% to -1% for the 10-year flood. For such a small change in runoff, the peak bedload and suspended load rates varied between -1.72 to 7.04 and -4.7 to 25.38, respectively. The research indicated that sediment transport processes are more sensitive to land cover change.
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