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Abstract: Multipurpose reservoir plays a vital role in water resources development; at the same time sedimentation in these reservoirs causes 
hurdle in water resources management. In this study, reservoir capacity and sedimentation survey of Maithon reservoir was done with the help 
of remote sensing and GIS. The water spread area of the reservoir was calculated using per-pixel classification technique using Landsat data 
images between 2018 to 2019 and then capacity of reservoir was calculated using prismoidal formula at different elevation. It was observed 
that capacity of reservoirs was decreased to 441.93 MCM in 2019 as compared to 611.3 MCM in 1994 as reported by central water 
commission. Assessment revealed 6.7 MCM/year is the loss of capacity during the last 25 years; which is due to sedimentation in the reservoir. 
The study shows that reservoir water spread area and sediment deposited was effectively estimated using remote sensing and GIS, which 
may act as time saving process as compared to manual based survey in future.
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Conservation and management of water, is essential for 

sustainable development of any region. Multipurpose 

reservoirs are constructed across the rivers for the storage of 

water for different purpose like flood control, irrigation, 

hydropower generation, and water supply for industrial and 

domestic uses (Balaji and Kumar 2018). But these purposes 

fail due to the heavy sedimentation because of high soil 

erosion from the catchment of the reservoir (Kumar et al 

2018, Yadav and Satyannarayana 2020), which lead to 

decrease in capacity and increase in water spread are which 

leads to flooding, high evaporation, change in water quality 

(Asadi et al 2017) and this all lead to great loss, by which 

these projects are constructed. Capacity of reservoirs is 

gradually reducing due to silting and hence sedimentation of 

reservoir is of great concern to all the water resources 

development projects around the world. Silting not only 

occurs in the dead storage but also encroaches into live 

storage capacity, which has long and short-range impact on 

the functioning of the project and economics (Schiefer et al 

2013). Correct assessment of the sedimentation rate is 

essential for assessing useful life of the reservoir as well as 

optimum reservoir operation schedule. It was established 

that the live storage of reservoir is getting reduced due to 

siltation, a systematic effort has been made by various 

departments/organizations to evaluate the capacity of 

reservoirs. Faced with the high temporal and spatial 

variability of rainfall (Reshma et al 2018, Kumar et 2018), 

more than 3000 major and medium river valley projects have 

been constructed in India to tap the available water resources 

to serve various conservation purposes and to control 

flooding. In view of the limited availability of good storage 

sites because of topographical constraints, it is important that 

the live storage capacity of existing reservoirs be preserved 

as much as possible. Impact of sedimentation in 

multipurpose reservoir is more significant than that on others. 

In some of the reservoirs, the sedimentation rate is high as 

compared to the sedimentation rate considered at the 

planning stage. Many of the reservoirs in India are losing 

capacity at the rate of 0.2 to 1.0 percent annually. Therefore, 

it has become necessary that the surveys should be 

conducted in all the existing reservoirs for ascertaining 

siltation rate and their useful life. Sedimentation adversely 

affects planning for long term utilization of reservoir capacity 

for irrigation, power generation, drinking water supply and 

flood moderation.

There are several methods which have been used in 

past to determine the amount of sediment in reservoirs, such 

as hydrography (Furnans and Austin 2008), mathematical 

and computer models (Wu et al 2012, Reshma et al 2017), 

hydrometry (Heidarnejad et al 2006), bathymetric survey 

(Haregeweyn et al 2012). But, these methods are time taken 

and costly, which cannot be affordable by everyone. Remote 

sensing and GIS are the latest methods which is very helpful 

in solving many problems like assessment of land use and 

land cover change (Selvaraj and Saravanan 2019), water 

quality (Gurijala et al 2019, Sujatha et al 2019), soil erosion, 


