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Drought prediction using a wavelet based approach to model the temporal 

consequences of different types of droughts  

Rajib Maity1, Mayank Suman and Nitesh Kumar Verma 

Department of Civil Engineering, Indian Institute of Technology Kharagpur, 

Kharagpur – 721302, West Bengal, India 

Abstract: Droughts are expected to propagate from one type to another – meteorological to 

agricultural to hydrological to socio-economic. However, they do not possess a universal, 

straightforward temporal dependence. Rather, assessment of one type of drought (successor) 

from another (predecessor) is a complex problem depending on the basin’s physiographic and 

climatic characteristics, such as, spatial extent, topography, land use, land cover, climate 

regime, etc. In this paper, a wavelet decomposition based approach is proposed to model the 

temporal dependence between different types of droughts. The idea behind is to separate the 

rapidly and slowly moving components of drought indices. It is shown that the temporal 

dependence of predecessor (say meteorological drought) on the successor (say hydrological 

drought) can be better captured at its constituting components level. Such components are 

obtained through wavelet decomposition retaining its temporal correspondence. Thus, in the 

proposed approach, predictant drought index is predicted using the decomposed components 

of predecessor drought. Several alternative models are investigated to arrive at the best 

possible model structure for predicting different types of drought. The proposed approach is 

found to be very useful for foreseeing the agricultural or hydrological droughts knowing the 

meteorological drought status, offering the scope for better management of drought 

consequences. The mathematical framework of the proposed approach is general in nature and 

can be applied to different basins. However, the limitation is the requirement of 
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