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Introduction 

India occupies 329 Mha geographical area, which forms 2.4 per 
cent of the world’s land area. An estimated 175 Mha of land consti-
tuting about 66 percent [22] of total geographical area of the country 
suffers from deleterious effects of soil erosion and land degrada-
tion.The Khodiyar dam and Shetrunji dam are located on Shetrunji 
River having catchment area 384 km2 and 4317 km2, respectively. 
Morphometric analysis is the measurement of the three dimensional 
geometry of land forms and has traditionally been applied to water-
shed, drainages, hill slopes, and other group of terrain features. 
Morphometric analysis is a significant tool for prioritization of sub 
watersheds even without considering the soil map [4]. Morphomet-
ric analysis requires measurement of linear features, gradient of 
channel network and contributory ground slopes of the drainage 
basin [23]. The close relationship between hydrology and geomor-
phology play an important role in the drainage morphometric analy-
sis [15]. The success of watershed development programme re-
volves around the conservation of soil and water resources in that 

watershed and hence, it is imperative to prioritize the watersheds 
on the basis of conservation and developmental needs. River ba-
sins comprise a distinct morphologic region and have special rele-

vance to drainage pattern and geomorphology [10,26]. 

Study Area 

The study area is Shetrunji river basin in Saurashtra region of Guja-
rat. It is located between 21° 00’ to 21° 47’ North latitude and 70° 
50’ to 72° 10’ East longitude. The climate of the project area can be 
classified as tropical and sub-tropical. January is the coldest month 
with mean monthly temperature varying from 14.5°C to 20°C and 
maximum monthly temperature varies between 30°C to 44°C in the 
month of May. The river Shetrunji originates at Chchai hills in Gir 
forest of Junagadh district at 380 m.s.I. and flows towards east 
direction till it confluence with Gulf of Khambhat near Santrampur 
port. Its length is 227 km having 5646 km2 catchment area with 
average annual rainfall of 604.52 mm on varied slope of basin 

(1:1000 to 1:5000) [Fig-1]. 
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Fig 1- Location map of study area (Shetrunji river basin) 
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Methodology  

The remote sensing and GIS software used for the study is PCI 
Geomatica V10.1 and ArcGIS-ArcMap 9.2. The satellite images of 
IRS P6 LISS III captured in Oct 2005 and Feb 2008 having resolu-
tion of 23.5 m x 23.5 m and images from Google Earth Pro of study 
area were used. Map of India with Scale 1:15, 00,000, Gujarat with 
Scale 1:37,50,000 and Watershed map of Gujarat (Scale 1:37, 
50,000) and Soil maps of India were used for the experimental 
study. The order was given to each stream by following Strahler, 
[27] stream ordering technique. The map showing drainage pattern 

in the study area [Fig-2] was prepared. 

Fig. 2- Drainage order map of Shetrunji river basin 

The linear parameters like stream order, stream length, bifurcation 
ratio, stream length ratio and length of overland flow stream fre-
quency, areal parameters like stream frequency, drainage density, 
texture ratio, elongation ratio, circularity ratio, form factor and com-

pactness coefficient and relief parameters relief, relative relief, relief 
ratio, channel slope and ground slope or watershed average slope 
were determined using GIS. Prioritization rating of all the seven-
teen watersheds of Shetrunji river basin is carried out by calculating 
the compound parameter values. The watershed with the lowest 
compound parameter value is given the highest priority and the final 

priority map was prepared [Fig-3]. 

Fig. 3- Final priority map of Shetrunji river basin 

Result and Discussion 

Drainage patterns of stream network from the basin have been 
observed as mainly dendritic type which indicates the homogeneity 
in texture and lack of structural control. The basin is divided into 17 
watersheds with codes viz. 5G2B2a, 5G2B2b, 5G2B2c, 5G2B3a, 
5G2B3b, 5G2B3c, 5G2B4a, 5G2B4b, 5G2B4c, 5G2B5a, 5G2B5b, 

5G2B5c, 5G2B5d, 5G2B6a, 5G2B6b, 5G2B6c and 5G2B6d.  
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Linear Aspects of the Watershed 

Linear aspects of the 17 watersheds, related to the channel pat-
terns of drainage network where in the topological characteristics of 
the stream segments in terms of open links of the stream network 

system are analyzed. The parameters such as stream order, num- 

 

ber of streams, stream length, bifurcation ratio, length of overland 
flow and stream length ratio are taken into account for the present 
study and the results have been tabulated in the [Table-1] as a 

whole to [Table-2] as sub watersheds.  
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Table 1- Morphometric parameters of Shetrunji River basin 

Linear aspects of basin  

Stream orders, numbers and  length  

Stream order No of streams Total length of streams, km Mean stream length, km Length of overland flow km 

1 6285 4861.8 0.77 

0.3132  

2 1512 1961.02 1.3 

3 351 1113.67 3.17 

4 100 552.47 5.53 

5 27 266.12 9.86 

6 8 135.89 16.99 

7 1 123.9 123.9 

Bifurcation ratio (Nu/Nu+1)  

1st /2nd 2nd/3rd 3rd/4th 4th/5th 5th/6th 6th/7th Mean 

4.16 4.31 3.51 3.7 3.38 8 4.51 

Stream length ratio (Lu+1/Lu)  

2nd/1st 3rd/2nd 4th/3rd 5th/4th 6th/5th 7th/6th Mean 

1.68 2.45 1.74 1.78 1.72 7.29 2.78 

Aerial aspects of basin  

Drainage density 
(km/km2) 

Stream frequency 
(1/km) 

Circularity ratio 
Compactness  

coefficient 
Form factor Elongation ratio 

Drainage texture 
(1/km) 

1.5965 1.4671 0.3853 1.6106 0.3023 0.6206 19.3095 

Relief parameters of basin  

Relief, km Relief ratio Relative  relief Channel slope km/km  Ground slope, km/km  
0.605 0.004427 0.1410 0.002820 0.004427 

The present study has adopted the widely used method of Strahler. 
The study area is a 7th order drainage basin covering an area of 
5646.54 km2. The total number of 8284 streams were identified of 
which 6285, 1512, 351, 100, 27, 8 and 1 nos. were 1st , 2nd, 3rd, 4th, 
5th, 6th and 7th order streams respectively. The total length of the 1st 
order streams is highest i.e. 4861.80 km, and that of 2nd order is 
1961.02 km, 3rd order is 1113.67 km, 4th order is 552.47 km, 5th 
order is 266.12 km, 6th order is 135.89 km and the lowest is of 7th 
order of 123.90 km respectively. Lower stream lengths are likely to 
have lower runoff [8]. 

Bifurcation Ratio 

Horton, [17] and Strahler, [26] defined bifurcation ratio as the ratio 
of the number of streams of one order to the number of streams of 
the next higher order. The analysis of bifurcation value shows that 
the basin and its watersheds possesses well developed drainage 
network as the bifurcation ratio ranges between 2.8 to 4.7 i.e. low 
value.  

Stream Length Ratio 

Stream length ratio may be defined as the ratio of the mean length 
of the one order to the next lower order of the stream segment [17]. 
The value of stream length ratio ranges widely between 1.35 to 176 
which shows the early stage of maturity of the watershed.  

Length of Overland Flow 

A larger value of length of overland flow indicates longer flow path 
and thus, gentler slopes. The Length of overland flow for basin 
0.3132 km and for watersheds ranges from 0.2026- 0.4419 km. The 
watersheds 5G2B4b, 5G2B4c, 5G2B5d, 5G2B6c and 5G2B6d are 
having lower values of length of overland flow comes under the 

influence of high structural disturbance, low permeability, steep to 
very steep slopes and high surface runoff. Other remaining water-
sheds having length of overland flow greater than 0.25 are under 
very less structural disturbance, less runoff conditions and having 
higher overland flow. For basin it is greater than 0.25 it comes un-
der very less structural disturbance, less runoff conditions and hav-
ing higher overland flow.  

Aerial Aspects of the Watershed 

The parameters which are governed by the area of the drainage 
basin are classed as areal aspects of the basin. The aerial parame-
ters include drainage density, stream frequency, elongation ratio, 
form factor, circularity ratio, compactness coefficient and drainage 
texture have been identified and results have been given in [Table-
2]. 

Drainage Density 

Drainage density the ratio of total channel segment lengths cumu-
lated for all orders within a basin to the basin area, which is ex-

pressed in terms of mi/sq. mi or km/sq. km. The drainage density of 
the basin is 1.5965 km/km2 comes under low drainage density. The 

drainage density for watersheds varies from 0.1314 to 3.0857. The 
watersheds 5G2B4a, 5G2B4b, 5G2B5a, 5G2B5d, 5G2B6c and 

5G2B6d show high drainage density (greater than 2 km/km2) due to 
the presence of impermeable sub surface material, sparse vegeta-

tion and high relief. Whereas remaining watersheds fall under low 

drainage density indicate the region has highly permeable subsoil 
and dense vegetation cover. 

Stream Frequency 

The stream frequency for watersheds varies from 0.9393 to 
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3.50931 and for basin 1.4671 it is low due to permeable rocks the 
surface runoff is low and infiltration capacity is high within in the 
study area [8]. The stream frequency for all 17 watersheds of the 
study area shows positive correlation with the drainage density 
which indicate that the stream population increases with the in-

crease of drainage density. 

Elongation Ratio 

The elongation ratio (Re) is the ratio of diameter of a circle of the 
same area as the basin to the maximum basin length (Schumm 
1956). The elongation ratio of the basin watersheds is varies from 
0.45 to 0.85. The watersheds 5G2B2b, 5G2B2c, 5G2B4a, 5G2B4b, 
5G2B4c, 5G2B5b, 5G2B5c, 5G2B6a and 5G2B2d are elongated in 
nature. While remaining are less elongated in nature. For the basin 

it is 0.6206 indicating less elongated in nature. 

Form Factor 

According to Horton, [15] Form Factor is defined as the ratio of the 
basin area to the square of the basin length. The form factor for 
basin is 0.3023 and for basin watersheds varying from 0.16 to 0.56. 
Theses low value of form factor indicates that they have a flatter 
peak flow for longer duration. The watershed 5G2B5a, 5G2B5d and 
5G2B6c are circular in shape showing less side flow for shorter 
duration and high main flow for longer duration [8]. The remaining 
watersheds are elongated watershed, indicating that they will have 

a flatter peak flow for longer duration.  

Circularity Ratio 

The basin shape itself largely controlled by geological structure and 
it is an important control factor over the geometry of the stream 
work. A dimensionless circularity ratio (Rc) is the ratio of basin area 
to the area of circle having the same perimeter as the basin. For the 
out-line form of watershed [20,27] used a dimensionless circularity 
ratio as a quantitative method The circularity ratio for watersheds 
varies from 0.37 to 0.77 and for basin it is 0.3853 indicating elongat-
ed in shape, low discharge of runoff and highly permeability of the 

subsoil condition. 

Compactness Coefficient 

The compactness coefficient is the ratio of catchment perimeter to 
that of equivalent circle having area as that of the basin [12]. The 
compactness coefficient for watersheds ranges from 1.14 to 1.79 
and for basin is 1.6106. They have elongated shape so they have 

enough time for discharge. 

Drainage Texture 

The drainage texture depends upon a number of natural factors 
such as climate, rainfall, vegetation, rock and soil type, infiltration 
capacity, relief and stage of development. It is the total no. of 
stream segments of all orders per perimeter of the area. The texture 
ratio for watersheds varies from 3.3 to 10.7. For watershed 
5G2B4a, 5G2B4b 5G2B4c and 5G2B6c it is greater than 8 indicat-
ing very fine texture i.e. higher runoff potential while 5G2B5d, 
5G2B5c, 5G2B6a and 5G2B6d is moderate in nature. The rest wa-
tersheds are coarser in nature i.e. having less runoff potential. For 
basin it is 19.3095 showing very fine nature [25].  

Relief Aspects of the Watershed 

The relief aspects of drainage basin are also important in water 
resources studies. The character of the distribution of slope, angles 

sampled over the whole basin depends on the height distribution 
within it. Relief aspects like relief, relative relief, relief ratio, channel 

slope and ground slope were measured. 

Relief  

It is defined as the elevation difference between the reference 
points located in the drainage basin. The relief of basin is 0.605 km. 
The study area is of high relief region as it is greater than 0.3 km. 
The high relief value indicates low gravity of water flow as well as 
infiltration and high runoff conditions. The relief for watersheds var-
ies from 0.095 to 0.445 km. The watersheds 5G2B5b and 5G2B6d 
are of low relief region, 5G2B2c, 5G2B3a, 5G2B5d and 5G2B6a are 

of high relief region and remaining are of moderate relief region.  

Relief Ratio 

It is the ratio of relief to the horizontal distance on which relief was 
measured. The relief ratio for watersheds varies from 0.00273 to 
0.019 and for basin it is 0.004427. It was noticed that the higher 
values of relief ratio indicated steep slope and high relief (5G2B6d 
watershed), while the lower values in case of watershed 5G2B5a 
indicated the presence of basement rocks that are exposed in the 

form of small ridges and mounds with lower degree of slope [11]. 

Relative Relief 

It is the ratio of relief to the perimeter of basin. It is an important 
morphometric variable used for the overall assessment of morpho-
logical characteristics of terrain. The relative relief for watersheds 
varies from 0.0915 to 0.5399 and for basin it is obtained as 0.1410. 
The watersheds having higher relative relief have higher runoff 
potential than others. Therefore, the watershed 5G2B5a and 

5G2B5d are having the lowest and highest runoff potential.  

Channel Slope 

Horton, [17] expressed the relationship in form of law called as laws 
of stream slopes, which is an inverse geometric series law. For 
watersheds it is varies between 0.001549 km/km to 0.01224 km/km 
and for basin it is 0.002820 km/km. The higher channel slopes in 
5G2B6d watershed indicated less time of concentration i.e. peak 
flow occurs in short time while lower slope in 5G2B5a watershed 
indicated less peaked flow for longer duration. Therefore, while 
constructing the water harvesting structures on channel of water-
shed 5G2B6d, the outlet should be designed of higher discharge 
capacity and the rest components like headwall, sidewall and wing 
wall should also be of higher height for the designed storage capac-
ity [28]. The drop structures in series in the channels of this water-
shed are recommended.  

Ground Slope 

It is the ratio of relief and horizontal distance. It is the product of 
drainage density and relief of the basin. For watersheds it is ob-
tained as 0.00307 km/km to 0.0192 km/km and for basin 0.004427 
km/km. The higher ground slopes in case of 5G2B6d lying in upper 
reach of the basin indicates lower time of concentration of overland 
flow. Also, the possibilities of soil erosion will be higher in this wa-

tershed. 

Watershed Prioritization 

The watershed prioritization is done on the basis of linear parame-
ters consisting of bifurcation ratio, stream frequency, length of over-
land flow, drainage density, texture ratio, relief, relative relief and 
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relief ratio. The higher the values of these parameters, higher will 
be the degree of hazardous. The shape parameters like elongation 
ratio, circularity ratio, form factor and compactness coefficient vary-
ing inversely with the same [21]. The prioritization ranking was giv-
en based on the degree of hazardous and the final prioritization was 
done on the basis of compound parameter obtained from averaging 

the values of the rankings of the linear and shape parameters allot-
ted to the watersheds. The compound parameter values of 
all seventeen watersheds are calculated and prioritization rating is 
shown in [Table-3]. The final prioritized map of the study ar-

ea and prioritization ranks of watersheds is shown in [Fig-3].  
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Table 2- Morphometric parameters of watersheds of Shetrunji River basin 

watershed Stream order No of streams Total length of streams, km Mean stream length, km Length of overland flow, km Bifurcation ratio Stream length ratio 

5G2B2a 

1 251 227.42 0.9 

0.4778 4.1092 1.3586 

2 68 94.3 1.39 

3 19 80.46 4.23 

4 6 21.12 3.52 

5 1 0.068 0.068 

6 0 0 0 

7 1 22.19 22.19 

5G2B2b 

1 274 207.48 0.76 

0.438 4.0736 2.0111 

2 62 120.16 1.94 

3 16 53.98 3.37 

4 4 28.9 7.23 

5 1 11.58 11.58 

6 0 0 0 

7 1 12.97 12.97 

5G2B2c 

1 580 478.75 0.81 

0.3872 3.1635 1.7125 

2 148 166.67 1.13 

3 35 118.44 3.38 

4 10 43.12 4.31 

5 3 20.24 6.75 

6 1 11.4 11.4 

7 1 15.37 15.37 

5G2B3a 

1 312 231.67 0.74 

0.3844 3.1647 175.54 

2 78 135.53 1.74 

3 17 54.28 3.19 

4 5 14.19 2.84 

5 1 8.62 8.62 

6 1 0.019 0.019 

7 1 20.83 20.83 

5G2B3b 

1 249 209.82 0.84 

0.4202 2.864 1.5789 

2 63 96.83 1.54 

3 13 31.6 2.43 

4 5 26.76 5.35 

5 2 13.85 6.93 

6 2 17.39 8.7 

7 1 11.45 11.45 

5G2B3c 

1 335 273.83 0.82 

0.4419 3.3716 1.8697 

2 76 96.54 1.27 

3 16 41.99 2.62 

4 5 37.88 7.58 

5 2 9.56 4.78 

6 1 10.57 10.57 

7 0 0 0 

5G3B4a 

1 474 316.08 0.67 

0.1921 3.071 2.0303 

2 113 124.11 1.1 

3 31 103.2 3.33 

4 12 64.73 5.39 

5 3 8.34 2.78 

6 1 12.16 12.16 

7 1 12.12 12.12 

5G2B4b 

1 448 275.72 0.62 

0.162 2.8815 1.5036 

2 113 98.02 0.87 

3 30 59.05 1.97 

4 13 68.68 5.28 

5 4 28.2 7.05 

6 2 5.11 2.56 

7 1 2.46 2.46 
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Table 2- Continues 
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watershed Stream order No of streams Total length of streams, km Mean stream length, km Length of overland flow, km Bifurcation ratio Stream length ratio 

5G2B4c 

1 534 477.76 0.89 

0.1919 2.6554 1.6702 

2 136 185.59 1.37 

3 39 115.56 2.96 

4 12 59.61 4.97 

5 3 39.89 13.3 

6 1 4.01 4.01 

7 0 0 0 

5G2B5a 

1 346 277.81 0.8 

0.4115 1.8461 2.2711 

2 78 82.21 1.05 

3 18 43.63 2.42 

4 2 26.79 13.4 

5 3 12.12 4.04 

6 2 9.2 4.6 

7 1 14.02 14.02 

5G2B5b 

1 172 140.3 0.82 

0.3798 3.94 0.5643 

2 36 49.48 1.37 

3 6 13.65 2.27 

4 2 13.05 6.52 

5 1 9.18 9.18 

6 0 0 0 

7 0 0 0 

5G2B5c 

1 328 318.76 0.97 

0.3127 3.185 20.052 

2 77 140.28 1.82 

3 20 77.56 3.88 

4 4 29.1 7.28 

5 1 19.39 19.39 

6 1 0.073 0.073 

7 1 8.16 8.16 

5G2B5d 

1 608 374 0.62 

0.2026 3.7709 2.1779 

2 133 165.4 1.24 

3 27 89.07 3.3 

4 7 31.12 4.45 

5 2 29.44 14.72 

6 1 22.92 22.92 

7 0 0 0 

5G2B6a 

1 341 293.11 0.86 

0.41 3.0528 1.249 

2 81 91 1.12 

3 21 47.55 2.26 

4 4 12.82 3.21 

5 2 9.05 4.53 

6 2 8.01 4 

7 1 1.84 1.84 

5G2G6b 

1 222 226.75 1.02 

0.379 3.3262 1.7262 

2 56 85.7 1.53 

3 14 61.91 4.42 

4 3 17.52 5.84 

5 1 16.68 16.68 

6 1 1.09 1.09 

7 0 0 0 

5G2B6c 

1 410 275.31 0.67 

0.2494 3.3778 2.0648 

2 99 116.7 1.18 

3 24 57.59 2.4 

4 6 18.15 3.03 

5 1 6.69 6.69 

6 1 33.79 33.79 

7 1 2.5 2.5 

5G2B6d 1 530 267.57 0.51 0.2116 3.6403 1.7670 

 2 122 112.46 0.92    

 3 28 64.15 2.29    

 4 8 38.93 4.87    

 5 2 23.23 11.61    

 6 1 0.15 0.15    

 7 0 0 0    
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Table 2- Continues 

Table 3- Final priority of watersheds based on compound 
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Aerial Aspects of Watersheds of Shetrunji River Basin 

Watershed 
Drainage density  

(km/km2 ) 
Stream frequency 

(1/km2) 
Elongation ratio Circularity ratio 

Form  
factor 

Compactness  
coefficient 

Drainage texture  
(1/km) 

5G2B2a 1.2262   0.9522 0.606 0.3709 0.2883 1.6416   3.1191 

5G2B2b   1.1416   0.9393 0.7362 0.5981 0.4254 1.2927   4.0018 

5G2B2c   1.2915   1.1905 0.8031 0.5744 0.5063 1.3191   6.5082 

5G2B3a   1.3007 1.1605 0.6505 0.4242 0.3219 1.5349   4.0333 

5G2B3b   1.1899   0.9777 0.6314 0.2807 0.3129 1.887   2.7056 

5G2B3c   1.1314   1.0463 0.5702 0.5839 0.2553 1.3083   4.6002 

5G2B4a   2.6025   2.5792 0.7456 0.6002 0.4365 1.2905   8.8469 

5G2B4b   3.0857   3.5093 0.7043 0.6727 0.3894 1.219   10.716 

5G2B4c   2.605   2.1403 0.7681 0.7752 0.4631 1.1354   9.7871 

5G2B5a   1.215   1.1738 0.4672 0.3047 0.1714 1.8112   3.5797 

5G2B5b   1.3164   1.266 0.7748 0.5669 0.4712 1.3279   3.5212 

5G2B5c   1.5991   1.1643 0.7646 0.6475 0.4589 1.2425   5.092 

5G2B5d   2.4678   2.6968 0.4882 0.3125 0.1871 1.7885   7.2247 

5G2B6a   1.2195   1.1895 0.7119 0.7575 0.3978 1.1487   5.6945 

5G2B6b   1.3191   0.9564 0.6956 0.5097 0.3798 1.4003   3.3952 

5G2B6c   2.0047   2.1275 0.4503 0.3087 0.1592 1.7994   5.3236 

5G2B6d   2.3628   3.2235 0.8467 0.5582 0.5628 1.3382   9.9494 

Relief aspects of watersheds of Shetrunji river basin 

watershed Relief  km Relative relief km/km Relief ratio Channel slope km/km Ground slope, km/km 

5G2B2a 0.34 0.3065 0.00958 0.0061 0.00958 

5G2B2b 0.2 0.2236 0.00668 0.004256 0.00668 

5G2B2c 0.315 0.2635 0.00876 0.005584 0.00876 

5G2B3a 0.445 0.4325 0.01356 0.008639 0.01356 

5G2B3b 0.13 0.105 0.00393 0.002502 0.00393 

5G2B3c 0.11 0.1163 0.00273 0.001736 0.00273 

5G2B4a 0.22 0.3065 0.00926 0.0059 0.00926 

5G2B4b 0.175 0.3069 0.00828 0.005271 0.00828 

5G2B4c 0.14 0.1889 0.00517 0.003297 0.00517 

5G2B5a 0.115 0.0915 0.00243 0.001549 0.00243 

5G2B5b 0.075 0.1217 0.00393 0.002505 0.00393 

5G2B5c 0.15 0.1768 0.00528 0.00336 0.00528 

5G2B5d 0.315 0.2925 0.00802 0.005109 0.00802 

5G2B6a 0.095 0.1197 0.00307 0.001958 0.00307 

5G2B6b 0.16 0.1829 0.0056 0.003564 0.0056 

5G2B6c 0.275 0.2701 0.00687 0.004379 0.00687 

5G2B6d 0.375 0.5399 0.0192 0.01224 0.0192 

watershed  
Linear   parameters Shape parameters 

Final Priority    Cp 
Rb Fs Lg T Dd H Rhp Rh Re Rf Rc Cc 

5G2B2a 2 16 6 16 11 3 3 6 5 5 5 13 7.58 5 

5G2B2b 1 17 2 12 16 8 9 9 11 11 12 6 9.5 9 

5G2B2c 11 8 7 6 10 5 5 3 16 16 10 8 8.75 8 

5G2B3a 10 12 8 11 14 1 2 2 7 7 6 12 7.67 6 

5G2B3b 17 14 3 17 15 12 14 16 6 6 1 17 11.5 17 

5G2B3c 7 13 1 10 17 15 16 15 4 4 11 7 10 10 

5G2B4a 13 4 15 4 3 7 4 5 12 12 13 5 8.08 7 

5G2B4b 14 1 17 1 1 9 6 4 9 9 15 3 7.42 4 

5G2B4c 15 5 16 3 2 13 12 10 14 14 17 1 10.17 12 

5G2B5a 16 10 4 13 13 14 17 17 2 2 2 16 10.5 14 

5G2B5b 3 7 9 14 9 17 13 13 15 15 9 9 11.08 16 

5G2B5c 9 11 11 9 7 11 11 12 13 13 14 4 10.42 13 

5G2B5d 4 3 14 5 4 4 7 7 3 3 4 14 6 1 

5G2B6a 12 9 5 7 12 16 15 14 10 10 16 2 10.67 15 

5G2B6b 8 15 10 15 8 10 10 11 8 8 7 11 10.08 11 

5G2B6c 6 6 12 8 6 6 8 8 1 1 3 15 6.67 2 

5G2B6d 5 2 13 2 5 2 1 1 17 17 8 10 6.92 3 



|| Bioinfo Publications ||  18 

 

Conclusion 

One of the purposes of fluvial Morphometry is to derive information 

in quantitative form about the geometry of the fluvial system that 

can be correlated with hydrologic information. Usually, morphomet-

ric analysis of drainage system is prerequisite to any hydrological 

study. The watersheds 5G2B4a, 5G2B4b, 5G2B5a, 5G2B5d, 

5G2B6c and 5G2B6d show high drainage density due to the pres-

ence of impermeable sub surface material, sparse vegetation and 

high relief. Whereas remaining watersheds fall under low drainage 

density indicate the region has highly permeable subsoil and dense 

vegetation cover. The present study demonstrates the usefulness of 

GIS for morphometric analysis and prioritization of the watersheds 

of Shetrunji river basin, Gujarat. The ascending order of priority of 

watersheds according to compound parameter is 5G2B5d, 5G2B6c, 

5G2B6d, 5G2B4b, 5G2B2a, 5G2B3a, 5G2B4a, 5G2B2c, 5G2B2b, 

5G2B3c, 5G2B6b, 5G2B4c, 5G2B5c, 5G2B5a, 5G2B6a, 5G2B5b 

and 5G2B3b. The watershed 5G2B5d possess highest priority 1 

which indicate greater degree of erosion and it becomes potential 

candidate for applying soil conservation measures, while the other 

watersheds with lower priorities are subjected to lower degree of 

erosion. Thus the morphometric properties determined for this basin 

as whole and for each watershed will be useful for the sound plan-

ning of water harvesting and groundwater recharge projects on 

watershed base.  

References 

[1] ArcGIS (2004) GIS Software, version 9.0, Environmental Sys-

tems Research Institute (ESRI), New York. 

[2] Babar M. (2011) J. of Indian Streams Research., 1(5). 

[3] Banasik K. (2010) 2nd Joint Federal Interagency Conference, 

Las Vegas, NV. 

[4] Biswas S., Sudhakar S. and Desai V.R. (1999) J. of the Indian 

Society of Remote Sensing., 27, 155-166. 

[5] Chandrasekar N., Mangesh N.S. and Soundranayagam J.P. 

(2010) Environmental Earth Sciences, 1-9. 

[6] Chopra R., Dhiman R. and Sharma P.K. (2005) J. of the Indian 

Society of Remote Sensing, 33(4), 531-539. 

[7] Chorley R.J., Donald E.G., Malm and Pogorzelski H.A. (1957) J. 

of Sci., 255, 138-141.  

[8] Chitra C., Alaguraja P., Ganeshkumari K., Yuvaraj D. and 
Manivel M. (2011) International J. of Geomatics and Geoscienc-

es., 2(1), 311-335. 

[9] Dutta D., Sharma J.R. and Adiga S. (2002) Watershed Charac-
terization, Prioritization, Development Planning and Monitoring-
Remote Sensing Approach, Technical Report, ISRO-NNRMS-

TR-103-2002, ISRO, Bangalore, India. 

[10] Doornkamp J.C. and King C.A.M. (1971) Numerical analysis in 
Geomorphology: An Introduction, St. Martin’s Press, New York., 

372. 

[11] Krishnaswamy V.S. (1981) Geological Survey of India, Calcutta. 

[12] Gravelius II. (1914) Band I: Flufikunde (Compendium of Hydrol-

ogy, vol. I. Rivers, in German). Goschen, Berlin, Germany, 179. 

[13] Gudeta K. (2010) GIS-Based Conservation Priority Area Identifi-
cation in Mojo River Watershed On the Basis of Erosion Risk, 

Addis Ababa University, Addis Ababa.  

[14] Hadely R.F. and Schumm S.A. (1961) United State Geological 

Survey water-supply paper, 1531-B, 137-198. 

[15] Horton R.E. (1932) Transactions, American, Geophysics Union, 

13, 350-361. 

[16] Horton R.E. (1940) Proc. Soil Sci. Soc. Amer., 5, 399-417.  

[17] Horton R.E. (1945) Geological Society of America Bulletin, 56

(3), 275-370. 

[18] Jain V., Sinha R.G., Prasad B. and Ghosh S. (2005) J. of Geo-

morphology, 70(3-4), 207-225. 

[19] Pal B., Samanta S. and Pal D.K. (2012) International J. of Ad-

vances in Engineering and Technology., 2(1), 357-368. 

[20] Miller V.C. (1953) A Quantitative Geomorphic Study of Drainage 
Basin Characteristics in the Clinch Mountain Area, Varginia and 
Tennessee, Project NR 389042, Tech. Rept. 3.,Columbia Uni-
versity, Department of Geology, ONR, Geography Branch, New 

York. 

[21] Mishra A., Dubey D.P. and Tiwari R.N. (2011) J. of Earth Sci-

ence India., 4(3), 171-180. 

[22] Motsara M.R. (1998) Need for the Right Mix, The Hindu Survey 
of Indian Agricultural 1999, Kasture and Sons, National Press, 

Chennai, 169-174. 

[23] Nautiyal M.D. (1994) J. of Indian Soc. Remote Sensing., 22(4), 

251-261. 

[24] Shreedevi P.D., Owais S., Khan H.H. and Ahmed S. (2009) J. 

of Geological Society of India., 73, 543-552. 

[25] Smith K.G. (1950) Amer. J. Sci., 248, 655-668. 

[26] Strahler A.N. (1957) Transactions of American Geophysics 

Union, 38, 913-920. 

[27] Strahler A.N. (1964) Handbook of Applied Hydrology, McGraw-

Hill, New York, 4, 39-4, 76. 

[28] Suresh R. (2002) Soil and Water Conservation Engineering, 

Standard Publishers Distributors, Delhi, 793-812. 

[29] Vijith H. and Satheesh R. (2007) J. of Indian Soc. Rein. Sens., 

34(2), 181-185. 

World Research Journal of Tropical Agriculture 
Volume 1, Issue 1, 2013 

Wandre S.S. and Rank H.D. (2013) Prioritization of Watersheds of Shetrunji River Basin Based on Morphometric Analysis using Remote Sensing and GIS. 
World Research Journal of Tropical Agriculture, Volume 1, Issue 1, pp.-11-18. 

http://rd.springer.com/search?facet-author=%22Rajiv+Chopra%22
http://rd.springer.com/search?facet-author=%22Raman+Deep+Dhiman%22
http://rd.springer.com/search?facet-author=%22P.+K.+Sharma%22
http://rd.springer.com/journal/12524
http://rd.springer.com/journal/12524

