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ABSTRACT 

Rainfall is a major weather parameter that is often required to be forecast for 

proper utilisation of water resources. The response of the catchment in transforming the 

rainfall to component phases in the hydrological cycle have received considerable 

attention from research workers and many kinds of models have emerged over the years. 

The primary requirement of all these models is information on the sole input, the 

precipitation, particularly its temporal and spatial distribution. The present study is 

focused on this aspect of modeling and forecasting of rainfall in the spatial, temporal and 

space-time domains. 

Main objectives of the study are the modeling of rainfall with interpolation and 

forecasting in the spatial and temporal domains. Space-time modeling of rainfall wherein 

information in either domain can be effectively used is also another important aim of the 

study. Yet another objective is interercomparison of techniques. 

The study area chosen is part of the catchment area of one of the largest wetland 

system, the Vembanad Lake, in Kerala. The five river basins in the catchment area have 

been considered as a single unit. 

For spatial interpolation, conventional techniques such as Optimal Interpolation, 

Kriging, Multiquadric Interpolation and ANN with and without Genetic Algorithm have 

been applied. Also, Factor Analysis has been used to identify homogeneous 

hydrometeorologic units. 

ANN has outperformed the other conventional techniques such as Optimal 

Interpolation, Kriging and Multiquadric. Amongst these four techniques, Multiquadric 

has given the poorest results. It has also been found out that it is better to identify groups 

of homogeneous rainfall stations using factor analysis prior to the use of any modeling 

techniques, The techniques can further be applied to each group separately rather than 

taking all the stations together. 



Monthly rainfall values have been regressed with latitude, longitude, altitude and 

suitable relationships have been established. Also, interpolation and forecasting of rainfall 

at ungauged locations are made possible through use of geographic variables in modeling. 

Relationships between different groups of stations have also been established. This 

finding may help to decrease the number of raingauge stations and hence conserve 

financial resources. 

Both SARIMA and ANN are found to give comparable results on short term 

forecasts. However, as the forecast horizon extends, ANN gives better results. Genetic 

algorithm has been used for optimizing weights for neural networks and has given 

promising results when compared with the random weight based neural network. 

Reliable good quality forecasting techniques for rainfall in temporal and spatial 

domains and combined space and time domains have been reached from this study. The 

results from the study are also expected to serve in formulating improved water 

management practices in the basins of rivers draining into the Vembanad wetland. The 

study is expected to serve as a guidance for rainfall analysis in the region, west of 

Western ghats. 
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