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Abstract: This study has attempted to quantify the soil loss rate in the Palair reservoir catchment area, Khammam district, Telangana, India. A 
Digital Elevation Model (2.5 m by 2.5 m spatial resolution), rainfall data over 16 years, soil and land cover/land use extracted were used as an 
input to compute soil loss rates. GIS-based USLE factors were integrated and analyzed in the ArcGIS 10.8 platform. The large spread of soil 
loss is mainly associated with a change in the R-factor. The results showed that yearly soil loss in the study area ranges up to 11591.91406 t ha-

1 -1 -1 -1year with a mean annual soil loss of 1095.242479 t ha year . The overall yearly soil loss in the study area is 12695956.6 tonnes. 
Approximately 111.2 ha of the area is within the extreme and very extreme erosion clusters that demand immediate controlling measures. The 
primarily responsible factors for soil loss are identified as LULC and terrain characteristics.
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India is estimated to lose about 5 billion tonnes of soil per 

year, with an average of 16 tonnes/ha (Saroha 2017). Soil 

loss in India is more common in the western Ghat and 

Himalayas (Pandey et al 2007). Currently, soil loss and 

erosion from severe water impacts are considered significant 

environmental hazards in the world as they significantly 

affect the environment and human economy (Kalita and 

Sarmah 2016, Sharma 2010). Therefore, detailed and 

quantitative assessments are needed to assess the extent 

and nature of erosion in sustainable planning and land 

management (Chen et al 2019).

Since the late 20th century, a lot of research has been 

done to understand the dynamics of soil loss. As a result, 

many empirical and mathematical models have been 

developed to estimate soil loss (Chen et al 2019, Benavidez 

et al 2018). Which would help the policymakers in the 

decision-making process and helps the local community 

whose livelihood depends upon a soil (Agarwal and Kumar 

2020, 2021). This study used a general model of the soil loss 

equation to estimate soil loss in Palair reservoir catchment 

area and prepare a soil loss map. The Universal Soil Loss 

Equation (USLE) contains a more extensive and improved 

methodology and database (Chen et al 2019). Due to its 

reliability and accuracy, several researchers have used the 

USLE on a GIS platform to estimate the land loss in specific 

regions, especially India (Pandey et al 2017, Ganasri and 

Ramesh 2016, Patowary and Sarma 2018, Srinivasan et al 

2019, Jaiswal and Amin 2020). The results of this study can 

help surveyors and decision-makers deal with the damage 

caused by soil loss by providing adequate information about 

soil loss and the level of soil loss.

MATERIAL AND METHODS

Study area: The Palair Reservoir is located near the village 

of Palair in the Khammam district of Telangana, about 30 km 

from the district's headquarters. Palair is a large artificial 

reservoir up to 16 m deep. The lake is a balancing reservoir of 

the Lal Bahadur Canal, the Nagarjuna Sagar project's left 

bank. The lake's water is used for irrigation, and the lake itself 

is a famous fish farm. The present study area was located 

between latitude 17º 9' 33.93" - 17º 48' 30.92" N and 

longitude 79º 19' 48" - 79º 58' 52.75" E covering a total area of 

1923.38 km  (Fig. 1). The dominant culture in the study area 2

is paddy. Erosion is expected in the study area due to rolling 

topography and inappropriate farming practices.

Data collection: Rainfall records were downloaded from the 

open data portal Telangana website for 16 years (2004-2019) 

(Table 1). Soil map downloaded from National bureau of soil 

survey and land use planning, Nagpur. For slope, length-

steepness data, and land use/cover data, downloaded 

2.5m*2.5m resolution DEM from Cartosat-1 and 

23.5m*23.5m resolution LULC from IRS LISS-III satellite 

images from the BHUVAN website.

Soil loss estimation: Universal soil loss equation was used 

to determine the annual average soil loss and the spatial 

distribution over the watershed. USLE predicts soil loss per 

site as the product of six important erosion factors are shown 

in Eqn. (1) that can be quantified at a given area (Pandey et al 


