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Use of Satellite-based Data and Real-time Rainfall Data to Improve 

Flood Predictions in the Lower Kelani River Basin 

ABSTRACT 

The downstream of the Kelani river with relatively flat terrain is extremely important 

as a region with high population density and semi/highly built-up areas. However, 

this part of the basin is highly flood-prone and frequently affected. Therefore, 

simulation of rainfall-runoff-inundation processes using hydrological modelling 

plays a vital role in flood management. However traditional distributed hydrological 

models are unsuitable due to higher computational time, uncertainties, and no link to 

accommodate actual and real-time data. The distributed hydrological models such as 

MIKE-SHE, LISFLOOD, and Rainfall-Runoff-Inundation model are considered to 

be informative and efficient models. Those have been applied to several event-based 

flood simulations and inundation analyses.  

The research aims to develop a Rainfall-Runoff-Inundation model to improve model 

accuracy by using available real-time precipitation and satellite-based data for the 

Lower Kelani River Basin to enhance flood prediction and risk mitigation. It includes 

three major components named study on impacts of DEM products on RRI model, 

impacts of land-use change on RRI model, and improvement of RRI model using 

real-time data such as AWS rainfall data, and satellite-based data such as MODIS 

yearly global land cover data, and SMAP/ Sentinel-1 soil moisture data. 

The RRI model using surveyed cross-sections and satellite-based land-use and soil 

moisture data shows the best performance with the lowest RMSE of 0.69 m and 

lowest ME of 0.18 m. The weakest performance indices were shown in the RRI 

model using AWS with the lowest R
2
 of 0.65, and the highest RMSE of 2.4 m. The 

RRI models using 3-arc resolution SRTM and ALOS PALSAR DEMs performed 

well for flood modelling in the Lower Kelani River Basin compared to ASTER, and 

HydroSHEDS 3-arc resolution DEMs. The upstream flood shows an increasing trend 

while the downstream water depths and flood inundation show a decreasing trend for 

the 10 and 50 years return period floods of the Lower Kelani River Basin from 2001 

to 2019. However, total flood inundation is in an increasing trend. This study 

concluded that the RRI performs well for the Lower Kelani River Basin when using 

SRTM 90-m DEM, surveyed cross-section data, and satellite-based data such as 

MODIS yearly global land cover and SMAP/Sentinel-1 soil moisture data.  

Keywords: AWS, DEM, Event-based Flood Modelling, MODIS, Rainfall-Runoff-

Inundation Modelling  
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