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Abstract: This study was conducted for Jakham River Basin to understand the relationship between geomorphological characteristics and to 
delineate the various parameters depends upon the slope, geology of the basin, and elevation. Remote sensing and GIS observed as a most 
effective and time saving technique for determination of geomorphometric parameters. This methodology was found very relevant for 
extraction of morphometric parameters using ASTER DEM. The study involves morphometric linear, areal and relief aspects of Jakham river 
basin, which is a tributary of Mahi River in southern Rajasthan. The catchment area of river basin is 950km  with dendritic drainage pattern. It is 2

divided in to four sub-watersheds. The geological set-up of the basin is represented by various igneous and meta-sedimentary rocks. The 
parameters which were worked out includes stream order, stream number, stream frequency, basin length, stream length ratio, bifurcation 
ratio, form factor, relative relief, circulatory ratio, elongation ratio, relief ratio, ruggedness number and drainage density. The stream order of the 
basin is mainly controlled by the physiographic condition. The mean bifurcation ratio ranges 3.28 to 4.02 indicate the effect of geological 
formations to the drainage pattern in the basin. Drainage density (D =1.82km km ) of the watersheds shows the course nature of drainage d
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pattern and permeable for infiltration. Shape factor (circulatory and elongation ratio) indicates that sub-watersheds are less to moderate 
elongated in shape have less susceptibility to peak flood.
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In emerging nations, land management sustainability 

and water resource development are at risk from soil erosion 

and sediment-related issues. These issues result in water 

storage capacity loss in watersheds, damage to water 

reservoirs and dams, and pollution of surface waters (Ninija 

2017). The morphometric studies involve area, altitude, 

shape, size, slope, and profiles of watershed (Rai et al 2017, 

Singh et al 2018). Morphometric analysis could be used for 

prioritization of sub-watersheds by analyzing different linear 

and aerial parameters of the watershed. To evaluate and 

manage the basin for soil and water conservation, quantitative 

investigation of morphometric attributes is of tremendous. 

Remote sensing using satellite images are convenient tools 

for morphometric analysis. Patle et al (2020) has used remote 

sensing and GIS technique for morphometric analysis of 

Nahra watershed of Balaghat district, M.P. Different studies 

have been completed morphometric analysis of different river 

basins, watersheds under umbrella of remote sensing and 

GIS technique. The functions of remote sensing and GIS 

technologies provide wide applications over water resource 

management plans, especially on characterization and 

prioritization of sub watersheds (Kumar and Ramaraj 2021). 

These geomorphic investigations of drainage network are 

utilized with the appraisal of groundwater quantification and 

artificial recharge (Sreedevi et al 2005). 

In recent years, the Digital Elevation Model (DEM) and 

GIS have become effective tools in watershed morphometric 

analysis (Singh et al 2019). The digital elevation model (DEM) 

was extracted from the Advanced Space Borne Thermal 

Emission and Reflection Radiometer (ASTER) has provide a 

perfect and easy path for analyzing hydrological systems and 

morphometric parameters viz., drainage basin area, drainage 

density (D ), drainage order, and relief are analyzed in GIS d

atmosphere (Smith and Sandwell 2003). Once the drainage 

characteristics of a watershed has defined, different 

topographical and geometrical attributes can be determined 

(such as area, length, perimeter, slope, circularity ratio, 

elongation ratio, drainage density and the total stream 

lengths) and afterwards their empirical inter relationships can 

be determined using classic statistical method (Karuppannan 

et al 2015). The grouping of these factors may provide positive 

clues about the characteristic of the geological structure of a 

watershed, water movement and the recharge potential. An 

integrated analysis of various parameters provides better 

estimate of subsurface characteristics from groundwater 

perspective (Valliammai and Prabhakaran 2020).

Combination of the satellite imagery data and 

hydrogeological spatial analysis in geospatial environment is 

made easy to recognize and differentiate the drainage region 

(Pirasteh et al 2010). The geomorphologic properties of 


