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Groundwater is a precious resource of limited extent. The importance of determining and 
describing hydrological groundwater flow systems is one of the most important aspects for the 
management and development of ecological values, especially in valleys of river basin. 
Knowledge about discharge and recharge zones forms the basis for sound, quantitatively and 
qualitatively, water management of groundwater flow systems. Determination of discharge-
recharge zones using hydrological models needs a large volume of data from various 
sources. Integrated Hyperspectral remote sensed data and GIS can provide an effective tool 
in characterizing groundwater flow systems and discharge-recharge relationships. In the 
present study, an integrated hyperspectral remote sensing and GIS based methodology is 
developed and tested for the evaluation of groundwater flow system of Doode Bemde wetland 
in the valley of the Dijle River, Belgium. There are three components of the study; (a) 
Development of groundwater model using the three dimensional groundwater model, 
MODFLOW, (b) Extraction of information about the groundwater flow system from CASI-
SWIR hyperspectral data using ENVI 3.5 software and, (c) Comparison of each individual 
CASI-SWIR band with the simulated groundwater depth and discharge-recharge zones. The 
simulated discharge areas are verified by hyperspectral remote sensed data. The first 
principle component is found to be the best for identification of recharge zones in study area. 
An area cross-tabulation two-dimensional table that summarizes the areal overlap of all the 
possible combination of the two input maps (from the hydrological model and the image) or an 
error matrix is applied for expressing classification accuracy. The correlation values between 
0.6 and 0.65 are observed on the wavelength domain from 0.90 to 1.30æm and on the first 
principle component with the groundwater depth. These bands are among the best for use as 
a source of information for shallow groundwater depth (up to 1.5m) for natural grasslands.  
 


