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Abstract: Results from the study on the comparison of the stream network delineated from Shuttle Radar Topography Mission (SRTM) DEM, 
Advanced Space borne Thermal Emission and Reflection Radiometer (ASTER) DEM and Cartosat DEM with the stream network extracted 
from Toposheets concluded that SRTM DEM of 30m resolution was correlated well with the stream network extracted from SOI toposheets 
compared to ASTER and Cartosat DEM. It is recommended to utilise SRTM open access DEM of 30m resolution from research work carried 
out over the study area. 
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Management of watershed is a key factor that is 

required for the development of a particular region and 

research activities regarding the development of watershed 

is carried out by the study of streams flowing through the 

region (Suresh et al 2015). In earlier days, drainage for the 

particular region are digitized manually from SOI 

Toposheets. Extraction of stream network from Toposheets 

for a larger area requires huge effort and man work (Bose et 

al 2012). With the introduction of GIS tools, the extraction of 

streams network were digitalised but the same amount of 

man power is required with the knowledge to handle GIS 

data With the advancement in technology, remote Sensing 

satellites are widely used in various platforms for 

management and decision making (Verma et al 2017). DEM 

obtained from satellite are in grid format with each pixel 

holding elevation values in it, is widely used for the 

extraction of watershed, drainage or streams, topographic 

study, etc. Based on the size pixels in the DEM used, the 

accuracy of the result varies. Smaller the pixel size higher 

the accuracy and larger the pixel size lower the accuracy of 

the delineated streams from DEM. There are several 

studies, carried out on DEM comparison for various 

applications like landslides (Vaishnavi et al 2019), flood 

modelling (Suresh et al 2018), disaster management 

(Vaishnavi et al 2020), etc. With GIS Tools and DEM, the 

watershed can be delineated in ease and used for various 

analysis such as hydrogeological studies, Disaster 

Management, environmental studies, land use studies 

(Baral et al 2016). 

MATERIAL AND METHODS

Study area: The study was carried for a coverage of 79° 15' E 

to 79° 30' E Longitude and 12° 45'N to 13°N Latitude focusing 

on a coverage of a SOI 1:50,000 scale Toposheet (D44T5). The 

study area covers a portion of Vellore and Tiruvannamalai 

Districts and has a varying topology with Palar River flowing 

through it (Fig. 1). 

Method: Providing DEM as input, the streams are extracted in 

GRASS environment by using watershed command. The 

threshold for the minimum number of pixel in each watershed is 

provided as 100. DEM is evaluated based on the upslope value 

based on the D8 flow model based on which the flow direction is 

generated. Flow model helps to obtain the stream network 

downslope along the D8 flow direction pixels. Streams are said 

to move down the slope based on the D8 Flow model until other 

stream channel is being identified. The pattern continuous to 

identify the streams through until it creates the flow raster for the 

whole study area. The flow accumulated from each pixel based 

on the slope helps in the delineation of streams based on D8 

concept (Fig. 2). The process is repeated with SRTM, ASTER 

and Cartosat DEM and the river network is extracted for the 

study area. DEM used in the present study are shown in Table 

1. 

The total number of stream network generated by using 

Cartosat, SRTM and ASTER DEMs are 8543, 8256 and 10599 

respectively with the total length of 16,57,528.43 m, 

17,47,783.6 m and 14,83,680.22 m. The average length of the 

stream network delineated from the open access Cartosat, 

SRTM and ASTER DEMs are found to be 194.02 m, 211.70 m 


