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  Flood pulse variation within Tonle Sap Lake (TSL) can significantly 

influence on environment, economics and social activities. Flood height and flood 

extent determination are vital for flood mitigation. However, the development of 

accurate hydrological and hydrodynamic models has been limited until now because 

of availability of the significant data. The main purpose of this study is to identify the 

relationship of flood level of TSL with the runoff from Tonle Sap Basin (TSB), runoff 

from Mekong River, and direct precipitation using GIS and remote sensing 

techniques. Four runoff and rainfall accumulation scenarios: (1) 00-day-before, (2) 

05-day-before, (3) 10-day-before, and (4) 15-day-before, were proposed in order to 

identify the affected period before water level increase. Twenty one flood maps (14 

maps are for setting the model and 7 maps are for validating the model) were visually 

interpreted based on the combination of NIRMODIS reflectance, MNDWIMODIS, and 

contour line based 50 m-grid DEM data to overcome the invisibility of water 

underneath the inundated forest. Elevations along digitized flood boundaries 

generated from DEM data, together with corresponding water levels at Kampong 

Luong (KL) and Chong Kneas (CHNK) station were interpolated, using Inversed 

Distance Weighted (IDW) and Kriging, to generate the water level surfaces (WLSs). 
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Two hundred ninety eight reference points (RPs) were systematically generated inside 

WLSs of TSL to extract flood heights from flood surfaces. Then, multiple linear 

regression model of each point was used to identify the relationship between these 14 

flood heights with runoff from upper sub-watershed of TSB, runoff from Mekong 

River and direct precipitation. Determined flood heights at the RPs of each specific 

flood event were interpolated using IDW and Kriging, to generate determined flood 

surface and performed subtraction with DEM to delineate the area possibly be 

flooded. It was found that all regression models could provide very good average R
2
 

of about 0.92. Runoff from Mekong River was found to have strong influence on 

water level fluctuation within the lake. Generated regression model was validated 

with root mean square error (RMSE) of 7 flood events with values ranged from 0.48 

m (for Chong Kneas station) to 2.65 m (for Kampong Luong station), with the 

smallest value associated with 05-day-before accumulation scenario. Spatial flood 

determination was done and validated using polygon overlay analysis. Kriging-based 

determined flood extent (DFE) was found to have better accuracy than IDW-based 

DFE with overall accuracy ranged from 75.65-86.98% and 71.92-83.31%, 

respectively. The best accuracy was provided from 05-day-before and 00-day-before 

accumulation scenarios for IDW and Kriging, respectively. However, better result can 

be expected if significant data with satisfied quantity and quality are available. 
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