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ABSTRACT

Groundwater is considered as the most widely used source of water. In the semiarid 

environment, the importance of good quality groundwater is more, as generally it is the only 

source o f water and also because o f quality problems that may arise because o f endemic soil 

salinity. Further aggravated quality problems may arise in the case o f irrigated agriculture 

in a semiarid environment.

The spatial extent, distribution and dynamics of groundwater levels and salinity are 

basic information needed for water resource management. This study concentrates on the 

spatial variability of groundwater level and quality in a canal irrigated semiarid environment.

The spatial character of groundwater levels and groundwater quality (EC value) are 

investigated, using data obtained on spatially irregular sampling. The analysis is based on 

a set of diverse and complementary methods; Artificial Neural Networks, Geostatistics, and 

Remotesensing. The study area covers Thasara, Anand, and Nadiad blocks of the Mahi Right 

Bank Canal Command Area in Gujarat State.

A Geostatistical process, that defines the autocorelation (semivariogram) between 

the sample points is used for presenting and modelling the spatial variability o f groundwater 

levels and salinity. The semivariograms have been modelled using one o f the five models 

(linear, power, spherical, gaussian, and exponential). A two step process is used to select 

semivariogram models from the measured data. First, the experimental semivariograms are 

computed using measured data. Subsequently, semivariogram models are chosen based on 

the experimental semivariograms and then finalized through crossvalidation. The fictitious 

point method is used to crossvalidate the models. Directional semivariograms are used to



determine anisotropy in groundwater studies. Groundwater salinity has been additionally 

modelled using Hole effect model. A multilayer feedforward Artificial Neural Network with 

sigmoid activation function and trained by Backpropagation algorithm (to minimize 

quadratic error criteria) is used to successfully model the complex relationship between 

groundwater levels and groundwater quality. Multispectral, multitemporal, data from IRS 

sensors have been used to study spatial variability o f waterlogging and salinity in the 

command area. Good supportive evidences for modelling seems to be available with the 

analysis o f remotely sensed data.
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