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Abstract- The morphometric analysis of the drainage basin and stream network deals with the measurement and geometrical analysis 
of the different aspects of a drainage basin. In the present study, morphometric analysis has been carried out using Geographical 
Information System (GIS) techniques to evaluate the different morphometric characteristics by considering three parameters: linear, 
areal and relief aspects. The basin is characterized by dendritic drainage pattern. The bifurcation ratio (Rb) between different 
successive orders varies revealing the geo structural control. The shape parameters (Rf = 0.37, Rc = 0.31, Fr = 0.18, Re = 0.52 and Wb 
= 11.88) indicate the elongated shape of the basin in association with areal (D = 0.99 km2, Dt = 1.66 km2 etc.) and relief (H, Sb etc.) 
parameters express that the basin has low discharge of runoff with permeable basement rock condition, high infiltration capacity and 
good groundwater storage and a flatter peak of flow of longer duration. 
 
Index Terms- Morphometric Analysis, Digital Elevation Model (DEM), Geographical Information System (GIS), Linear Aspect, 
Relief Aspect, Areal Aspect. 
 
 

I. INTRODUCTION 
he science of morphometry is concerned with quantitative measurement and generalization of land surface geometry (Chorley et 
al., 1984). In geomorphology ‘morphometry may be defined as the measurement and mathematical analysis of the configuration 

of the earth’s surface and of the shape and dimensions of its landforms’ (J.I.Clarke, 1966).  
Morphometric analysis of a basin provides information about different aspect and characterizes the drainage system of basin in these 
aspects (Strahler A. N., 1964). Fluvial morphometric study includes the consideration of linear, areal and relief aspects of the fluvially 
originated drainage basin. The linear aspect deals with the hierarchical orders of streams, numbers and length of stream segments and 
various relationships among them and related morphometric laws of stream numbers and stream lengths. The areal aspect includes the 
analysis of basin parameters, basin shape – both geometrical and topological, basin area and related morphometric laws viz. law of 
basin area and law of allometric growth; stream frequency, drainage texture. The relief aspect includes, besides hypsometric, 
clinograph and altimetric analyses, the study of absolute and relative relief ratios, average slope, dissection index etc. (Prayag Pustak 
Bhawan, Singh Savindra, Geomorphology, 1998, p. 353). The Digital Elevation Model (DEM) are very useful for generating the 
hydrological component of the basin like flow direction, flow accumulation, stream network and other supporting layers (Mesa, 2006; 
Magesh et al. 2011). 
 

II. STUDY AREA 
The Barapani basin lies between 25˚ 33́ N to 26˚ 35 ́N latitude and 92˚ 10 ́ to 93˚ 50 ́E longitude Karbi Anglong district Assam 
(Figure:1). It originates from Shillong Hills of Meghalaya and enters into the Karbi Anglong district, Assam. The Geology of the 
study area represents the Northeastern most extension of the stable South Indian Plateau. The plateau however has partially subjected 
to tectonic movements in different geological periods and hence contains younger rock type also. Geologically, the area is closely 
inter-related with the Meghalaya plateau and the Purvanchal hills i.e. the southern part of the Eastern Himalayas. The rocks fall in the 
age of Archean, Pre- Cambrian, Tertiary and also Quaternary giving peculiarity to the physiography such as the barren rocky hills, 
plateaus, fertile plains and low lying areas. The study area experiences Tropical climate with an average annual temperature with an 
average annual rainfall between 1000-2500 in mm. summer ranges from 23˚ Celsius to 32˚Celsius, while in winter, it ranges from 6˚to 
12˚ Celsius (http://karbianglong.nic.in/at%20a%20glance.html). 

T 
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III. DATABASE AND METHODOLOGY 

A. Database 
The study of Barapani basin was made using Shuttle Radar Topography Mission (SRTM) Digital Elevation Model (DEM) data 
provided by the Consultative Group of International Agriculture Research Consortium for Spatial Information (CGIAR-CSI) with a 90 
m spatial resolution, produced by NASA originally. 

B. Methodology 
Morphometric analysis of Barpani River basin has been done using Geographical Information System (GIS) and Remote Sensing 
techniques. 
The SRTM Digital Elevation Model has been widely used in drainage basin analysis. The work has been carried out through SRTM 
DEM of 90 m resolution and analyzed using GIS software. The GIS was used in the processing and analyzing the three morphometric 
parameters viz., linear, areal and relief aspects. The extraction of basin boundary, flow direction, flow accumulation, stream length, 
stream ordering were done using the Hydrology Tool. Different thematic maps such as Contour, Slope, Aspect and Drainage maps 
were prepared by Arc GIS (version 10.3). 
 
 

Figure 1: Location Map of Study Area 
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Linear 
Stream Order                                                  Hierarchical rank        Strahler (1964)                                                                                                                    
Stream No.                                                     Total no. of streams in each order in a basin 
Stream Length (Lu)                                        Length of the stream 
Mean Stream Length (Lsm)                           Lsm=Lu/Nu. Where, Lsm=mean stream length;  
                                                                               Lu=total stream length of a given order; and  
                                                                               Nu=total no. of stream segments of a given order   Strahler (1964)                                                                                                                                        
Stream Length Ratio (RL)                              RL=Lu/Lu−1. Where, RL=stream length ratio;  
                                                                               Lu=total stream length of a given order; and 
                                                                               Lu−1=total stream length of its next lower order                              Horton (1945) 
Bifurcation Ratio (Rb)                                    Rb=Nu/Nu+1. Where, Rb=bifurcation ratio;  
                                                                               Nu=total no. of stream segments of a given order; and 
                                                                               Nu+1=no. of segments of the next higher order                                 Schumm (1957) 
Mean Bifurcation Ratio (Rbm)                       Rbm=average of bifurcation ratios of all orders   Strahler (1957) 
Rho Coefficient (p)                                         p=RL/Rb. Where, p=Rho Coefficient; 

                                                                        RL=stream length ratio; Rb=bifurcation ratio                                     Horton (1945) 
Areal 
Drainage Frequency /                                     Fs=Nu/A. Where, Fs=drainage frequency;  
Stream Frequency (Fs)                                   Nu=total no. of streams of all orders; and  
A=area of the basin (km2)           Horton (1932) 
Drainage Texture (Dt)                                    Dt=Dd×Fs. Where, Dd= Drainage Density 

                                                                        Fs= Stream Frequency                                                                       Smith (1950) 
Drainage Texture Ratio (Rt)                           Rt=Nu/P. Where, Rt=drainage texture ratio;  

Nu=total no. of streams of all orders;and 
P=perimeter of the basin (km)Horton (1945) 

Infiltration no. (If)                                           If=Rt×Fs. Where, If=infiltration no.;  
Rt=drainage texture ratio; and Fs=drainage 

                                                                                frequency 
Constant of Channel Maintenance (C)           C=1/D. Where,  D=Drainage Density                                                       Schumm (1956)                                         
Basin Shape Index (Ish)                                 Ish= 1.27 A / LB2. Where,A= Area of the basin (km2); 

                                                                        and LB2 = Basin length in square                                                     Hagget (1965) 
Fitness Ratio (Fr)                                    Fr = channel length / perimeter                                                           Melton (1957) 
Length of Overland Flow (Lg)                Lg=1/D×2. Where, Lg=length of overland flow and  

                                                                        D=drainage density                                                                           Horton (1945)    
Circulatory Ratio (Rc)                             Rc=4×Pi×A/P2. Where, Rc=circularity ratio. Pi=‘Pi’ value,  
                                                                               i.e. 3.14; A=area of the basin (km2); and 
                                                                               P2=square of the perimeter (km)                                                       Miller (1953) 
Form Factor (Rf)                                      Rf=A/Lb2. Where, Rf=form factor; A=area of the basin (km2);  
                                                                               and Lb2=square of basin length (km)                                                Horton (1932) 
Elongation Ratio (Re)                              Re = √(4× A/P) / Lb. Where, A= area of the basin (km2) 

                                                                        P = perimeter of the basin (km) and Lb = basin length                      
Mean Basin Width (Wb)                          Wb= A/ Lb. Where, A= Area of the basin (km2) and    

                                                                        Lb = basin length (km)                                                                        Horton (1932)                                        
Relative Perimeter (Pr)      Pr=A / P. Where, A= Area of the basin (km2);and 

                                                                        P= Perimeter of the basin (km)                                                           Schumm (1956)                                         
Lemnicate’s K                                                k= Lb2 / A. Where, Lb2 = square of the basin length (km) 

                                                                        A = area of the basin (km2)                                                                Chorley (1957) 
 
 
 
 
 
 
 
 
 
 
 

Morphometric Parameters                                                                                                                                         Reference         

Table 1: Methodology adopted for computations of Morphometric Parameters 
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IV. ANALYSIS 

A. Extraction of Basin 
The Barapani river basin is extracted from the Shuttle Radar Topographic Mission (SRTM) Digital Elevation Model (DEM) data with 
a spatial resolution 90m. This basin area was extracted with the help of geo processing techniques in Arc GIS 10.3. The raw SRTM 
data are processed using the Hydrology Tool and Surface Tool. The DEM, flow direction, flow accumulation are the input parameters 
required for the extraction of the basin and drainage network (Figure 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 3: Extraction of River Basin 

 

Relief 
Relative Relief (Rr)                            Rr = maximum elevation – minimum elevation 

Relief Ratio (Rh)  Rh=H/Lb.             Where, Rh=relief ratio; H=total relief (relative relief) 
                                                            of the basin in kilometers; and Lb=basin length      Schumm (1956)    

Ruggedness no. (Rn)                           Rn=Dd×Tr/1000. Where, Rn=ruggedness no.;  
                                                           Dd=drainage density; and Tr=total relief (km)                                    Strahler (1964)    

Dissection Index (DI)                          DI= RR /Ar. Where, RR = relative relief; and  
                                                             Ar = absolute relief                                                                              Dov Nir (1957) 

Melton Ruggedness no. (MRn)           MRn= H-h / A0.5. Where, H = maximum elevation 
                                                             h = minimum elevationA = area of the basin                                      Melton (1965) 

Ruggedness Index (Ri)                 Ri= D × (H/ 1000). Where, D = drainage density and  
          H = total relief of the basin           Strahler (1968)
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B. Preparation of Thematic Mapping 
a. Contour Map 

Contour is defined as an imaginary line of constant elevation on the ground surface. Contours have been extracted from the DEM of 
the study area. The contour map highlights the elevation characteristic of the basin area. The lowest contour value is observed in the 
north-eastern side of the basin and highest value is on the south-western part of the basin. Contour value gradually rises from north-
eastern side to the south- Western part of the basin (Figure: 4). 

b. Slope 
Slope is the measure of steepness or the angular inclinations of terrain relative to the horizontal plane. The analysis of basin slope was 
performed by using the Hydrology Tools in Arc GIS software. The slope was calculated in degree. The degree of slope exhibited by 
Barapani basin is varies from 1˚ to 6˚. The slope map of Barapani basin is shown in Figure: 5. 

c. Aspect Map 
The Aspect determines the direction of terrain to which it faces. Aspect influences on the distribution of Vegetation, Pattern of 
precipitation and biodiversity in the study area. The compass direction of the aspect was derived from the output raster data value. 0 is 
true north; a 90˚ aspect is to the east, an 180˚ is to the south, and so on. In the Barapani basin, the east facing slopes occur mainly in 
the north direction of the basin. Whereas west facing slopes are seen in the north east part of the basin. Therefore, east facing slopes 
have higher moisture content and lower evaporation rate than the west-facing slopes (Figure: 6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

V. RESULTS AND FINDINGS 
Morphometry deals with the measurement and mathematical analysis of the configuration of the earth’s surface and of the shape and 
dimensions of its landforms (Clerk, 1966). In the present study the morphometric analysis carried out for three aspects – linear, areal 
and relief. During this study the parameters such as Stream Order, Stream Number, Stream Length, Mean Stream Length, Stream 
Length Ratio, Bifurcation Ratio, Mean Bifurcation Ratio, Rho Coefficient which come under linear aspects. The Drainage Density, 
Drainage Frequency, Drainage Texture, Drainage Texture Ratio, Infiltration Number, Constant of Channel Maintenance, Basin Shape 
Index, Fitness Ratio, Length of Overland Flow, Circulatory Ratio, Form Factor, Elongation Ratio, Mean Basin Width, Relative 
Perimeter, Lemnicate’s K andRelative Relief , Relief Ratio, Ruggedness No, Dissection Index, Melton Ruggedness No, Ruggedness 
Index comes under areal and relief aspects respectively. The results of these three aspects are discussed here. 

a) Linear Aspects 
Linear aspects of drainage basins are associated to the channel patterns of the drainage network. For analyzing linear aspect of the 
river basin, following parameters have been studied: 

i. Stream Order: 
“Stream order is defined as a measure of the position of a stream in a hierarchy of tributaries” (L.B. Leopold, M.G. Wolman and J. P. 
Miller, 1969). Streams of the basin ranked through ranking method proposed by Strahler (1964). ). It has been found from this study, 
that the basin area has streams up to the 6th order (Fig. 6). 

Figure 4: Contour Map Figure 5: Slope Map Figure 6: Aspect Map  
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Figure 7: Stream Ordering 

 
ii. Stream Number: 

The total number of branches present in each order is stream number. The highest number of streams was observed in the first order. 
Number of streams gradually decreases with the increasing hierarchical order of streams. Barapani basin has the highest number of 1st 
streams which indicates the less permeability of rocks. The total stream numbers with their orders are given in the table 2. 

iii. Mean Stream Length (Lsm): 
Mean stream length reveals the characteristic property of drainage network basin surfaces (Strahler1964). This has been calculated by 
dividing the total stream length of a given order (Lu) by components and it’s contributing the total number of stream segments of a 
given order (Nu). The Lsm value of Barapani basin varies from 1.22 to 7.51km (Table: 2). The Lsm values differ with respect to 
different basins, which possibly due to the variation in size, slope and topography. It was observed that the Lsm of any given order is 
greater than that of the lower order and less than that of its next higher order up to fourth-order stream. But the Lsm values of fifth and 
sixth order streams of Barapani basin are lesser than the lower streams. 

iv. Stream Length Ratio (RL): 
Stream Length Ratio can be defined as the ratio of the proportion of increase of mean stream length of a given order to the next lower 
order (Horton 1932). It is a parameter which has direct relationship with surface flow, discharge and stage of the basin. The RL values 
of Barapani basin varies from 0.10 to 0.68. Values of stream length ratio of Barapani basin are in the table 2. 

v. Bifurcation Ratio (Rb): 
This can be defined as the ratio of the number of stream branches of a given order to the number of stream branches of the next higher 
order (Schumm 1956). The differences of Rb values depend upon the geological and lithological development of the drainage basin 
(Strahler 1964). Values of Rb in the basin ranged from 3 to 4.45 (Table 6). The analysis showed that the Rb is not same for all the 
orders. The highest Rb value indicates a strong structural control in the drainage pattern, whereas the lowest value indicates that the 
basin is less affected by structural disturbances (Strahler 1964). The mean bifurcation ratio (Rbm) of Barapani basin is 3.32, it is the 
average of bifurcation ratios of all orders. 

vi. Rho Co-efficient (p): 
The Rho coefficient is defined as the ratio of stream length ratio and bifurcation ratio (Horton 1945). Rho coefficient indicates storage 
capacity of drainage network. The factors determine the changes in this parameter such as climatic, geologic, geomorphic, biologic 
and anthropogenic. The (p) value of Barapani basin is 0. 
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Table 2: Results of Parameters of Linear aspects 
  
Stream order No of Streams Stream 

Length (km) 
Mean Stream 

Length 
Stream 

Length Ratio 
Values Bifurcation 

Ratio 
Mean 

Bifurcation 
Ratio 

1st 356 399.30 1.22 2nd /1st 
 

0.44 4.45 

3.32 

2nd 80 176.94 2.21 3rd /2nd 
 

0.68 0.68 

3rd 21 120.13 5.72 4th /3rd 
 

0.56 0.56 

4th 9 67.64 7.51 5th /4th 
 

0.24 0.24 

5th 3 16.62 5.54 6th / 5th 
 

0.09 0.09 

6th 1 1.6 1.62  -  

 
b) Areal Aspects 

The areal aspects of a drainage basin reveal regional features such as lithology, geology, climatic conditions and denudation history of 
the basin. The areal aspects such as basin length, basin perimeter and basin area are important morphometric variables. In this study 
the area of the basin was derived by converting the map of the basin into polygon form. The total area of the basin is found to be 
784.78 km2 and the basin perimeter is 177.59 km (table: 2). 

i. Drainage Density (D) 
Drainage density is the total length of streams in per unit area. Drainage density is a ratio of total stream length of all stream segments 
in a given drainage basin to the total area of that basin (R.E. Horton 1945). The factor of drainage density is related to climate, soil, 
relief, rock type, vegetation cover, infiltration capacity and runoff intensity. According to Strahler (1964), a low drainage density 
value indicates the low basin relief while high drainage density is favoured where basin relief is high. In this study, the drainage 
density of Barapani basin was calculated in a GIS environment. The D value of this basin is 0.99 (Table: 3) which indicates that the 
region has highly permeable sub soil, dense vegetation cover having moderate relief. 

 
Figure 8: Drainage Density 

ii. Stream Frequency (Fs) 
According to Horton (1932) stream frequency (Fs) or drainage frequency is the ratio of the total number of stream segments of all 
orders per unit area. Stream frequency is dependent more or less on the rainfall, temperature lithology of the basin. The Fs value of the 
Barapani basin is 0.59 indicate positive correlation with the values of drainage density (Table: 3). The stream frequency increases with 
the increasing number of streams in a drainage basin. 

iii. Drainage Texture (Dt) 
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“An important geomorphic concept is drainage texture by which we mean the relative spacing of drainage lines” (Smith, 1950). Smith 
was classified the drainage density into five different textures, i.e. very coarse (<2), coarse (2-4), moderate (4-6), fine (6-8) and very 
fine (>8). The value of Dt of Barapani Basin is 1.66 which indicates very coarse drainage texture. 

iv. Drainage Texture Ratio (Rt) 
Drainage texture ratio (Rt) is an important areal parameter of basin which means the relative spacing of drainage lines. Drainage 
texture is the total number of stream segments of all orders per perimeter of that area (Horton, 1945). Drainage lines are numerous 
over impermeable areas than permeable areas. According to Horton (1945), infiltration capacity as the single important factors which 
influences drainage texture and considered drainage texture which includes drainage density and stream frequency. The drainage 
texture value of Barapani Basin is 2.65 (Table: 3). 

v. Infiltration Number (If) 
This areal parameter gives an idea of the infiltration characteristics of the basin. It is inversely proportional to the infiltration capacity 
of the basin. The higher value indicates low infiltration and high runoff where low value indicates very low runoff and high infiltration 
capacity of a basin. The If number of the Barapani basin was observed very low1.59 (Table: 3), which indicates that runoff will be 
very low and the infiltration capacity very high. 

vi. Constant of Channel Maintenance (C) 
Constant channel maintenance (C) is the inverse of drainage density, having the dimension of length as a property (Schumm, 1956). 
The constant of channel maintenance indicates the relative size of landform units in a drainage basin and has a specific genetic 
connotation (Strahler, 1957).The C value of the basin is 1.00 km2 (Table: 3). 

vii. Basin Shape Index (Ish) 
According to, Haggett, basin shape index is calculated by dividing the Area of the basin with constant with basin length. The 
calculated value of basin shape index of the Barapani basin is 0.23(Table: 3). The higher value of Ish indicates that the basin length is 
long which resulted in a good chance for groundwater recharge, while the lower value indicate the short basin length which resulted in 
more flash flood hazard. The higher the value of basin shape index is revealed more circular shape of the basin and vice-versa. 

viii. Fitness Ratio (Fr) 
Fitness Ratio is the ratio of main channel length to the length of the basin perimeter which is a measure of topographic fitness (Melton, 
1957). The Fr of the Barapani basin is 0.37 (Table: 3) which indicates that the basin is elongated and has a good chance for 
groundwater recharge. 

ix. Length of Overland flow (Lg) 
Horton, 1945 expressed length of overland flow as equal to half of the reciprocal of drainage density (D). The term length of overland 
flow is used to describe the length of flow of water over the ground surface before it becomes concentrated in definite stream 
channels. The length of overland flow bears an effective relationship with drainage density and constant channel maintenance. Lg is 
one of the most important independent variable affecting hydrologic and physiographic development of drainage basins. The Lg value 
of study area is 2.01. (Table: 3). 

x. Circulatory Ratio (Rc) 
The circulatory ratio originally defined by Miller (1953), as the ratio of the area of the basin to the area of the circle having same 
circumference as the basin perimeter. The value of circulatory ratio varies from 0 (in line) to 1 (in a circle). According to Miller 
(1953), Rc values approaching 1 indicates that the basin shapes are like circular and as a result it gets scope for uniform infiltration 
and takes long time to reach excess water at basin outlet. The Rc value of Barapani basin is 0.31(Table: 3) which indicates that the 
basin is elongated in shape. 

xi. Elongation Ratio (Re) 
The elongation ratio is the ratio between the diameters of the circle of the same area as the drainage basin and the maximum length of 
the basin (Schumn, 1956). Strahler (1964) suggested that values close to 1.0 are the regions of very low relief, whereas values range 
between 0.6 to 0.8 are usually associated with high relief and steep ground slope. These values can be grouped into three categories 
viz., circular (>0.9), oval (0.9-0.8), and less elongated (<0.7). The Re value of the study area is 0.52 (Table: 3), which indicates less 
elongated and having high relief and steep slopes. 

xii. Mean Basin Width (Wb) 
The small values of the basin width indicate to the elongated shape which led to ground water recharge more than the large values. 
The basin width of Barapani basin is 11.8 km (Table: 3). 

xiii. Lemniscate’s k 
Chorley (1957), express the Lemniscate’s value to determine the slope of the basin. The Lemniscate (K) value for the Barapani basin 
is 5.56 (Table: 3) which shows that the basin occupies the maximum area in its regions of inception with large number of streams of 
higher order. 
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Table 3: Results of Areal Aspects 

 
Parameters Value 

Drainage Density (D) 0.99 

Stream Frequency (Fs) 0.59 

Stream Texture (Dt) 1.66 

Drainage Texture Ratio (Rt) 2.65 

Infiltration number (If) 1.59 

Constant of Channel Maintenance (C) 1.00 

Basin Shape Index (Ish) 0.23 

Fitness Ratio (Fr) 0.37 

Length of overland flow (Lg) 2.01 

Circulatory Ratio (Rc) 0.31 

Form Factor (Rf) 0.18 

Elongation Ratio (Re) 0.52 

Mean Basin Width (Wb) 11.88 

Relative Perimeter (Pr) 4.42 

Lemnicate’s K 5.56 
 

c) Relief Aspects 
The relief parameter indicates the vertical dimension of a drainage basin. The relief aspects related to the study of three dimensional 
features of the basin. It is an important factor in understanding the geomorphic processes and landform characteristics. According to 
Hadley and Schumm (1961), basin relief determines the stream gradient and influences flood pattern and volume of sediment that can 
be transported. Relief aspect includes Relative relief (RR), Relief Ratio (Rh), Ruggedness no (Rn), Dissection Index (DI), Melton 
Ruggedness no (MRn), and Ruggedness Index (Ri) were calculated discussed below with results (Table: 4). 

i. Relative Relief (RR) 
Relative relief or total relief is the elevation difference between the lowest and the highest point of a basin. Relief plays an important 
role in landforms development, drainage development, surface and subsurface water flow, permeability, and erosional properties of 
the terrain (Figure: 8). The total relief of the study area is 456. 39m (Table: 4). 

ii. Relief Ratio (Rh) 
According to Schumm (1956), Relief ratio is the, dimensionless height/length ratio between the basin relief (H) and basin length (Lb). 
Gottschalk (1964) suggested that the Rh normally increases with decreasing drainage area and size of sub watersheds of a given 
drainage basin. The Rh value of the study area is 6.91 (Table: 4). 

iii. Ruggedness No. (Rn) 
The ruggedness no indicates the structural complexity of the terrain. An extreme high value of ruggedness no occurs when both 
variables i.e., D and H are large and slope is not only steep but long as well (Strahler, 956). In the present study the value of Rn is 0.45 
(Table: 4). 

iv. Melton Ruggedness Number (MRn) 
According to Melton (1965), Melton Ruggedness number is a slope index that provides specialized representation of relief ruggedness 
within the basin. 

v. Ruggedness Index (Ri) 
The ruggedness index indicates the extent of instability of land surface (Strahler, 1956). Ruggedness index can be obtained by using 
relative relief and drainage density data set. The Ri vale of the Barapani basin is 0.45 (Table: 4). 

vi. Dissection Index (Di) 
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The dissection index is an indicator of the nature and it suggest about the magnitude of dissection of terrain. DI indicates stages of 
landscape development in a basin. The dissection index value varies between 0 and 1. The ‘0’ stands for complete absence of vertical 
dissection or erosion, representing flat surface, whereas ‘1’ stands for vertical cliffs or escarpment of hill slope or seashore. The DI 
value of the study area is 0.87 (Table: 4) which, indicates that the basin is flat. 

  
Figure 9: Relative Relief Map     Figure 10: Ruggedness Index Map 

 
 

Table 4: Results of Relief aspects 

 
  Parameters Values 
Relative Relief  456.39 
Relief Ratio 6.91 
Ruggedness no 0.45 
Melton Ruggedness no 0.58 
Ruggedness Index 0.45 
Dissection Index 0.87 

 

VI. CONCLUSION 
From the analysis of three aspects, Linear, Areal and Relief; the Morphometric characteristics of Barapani river Basin is evaluated. 

Barapani basin is dominated by lower order streams and the total length of stream segment is maximum in first order streams with the 
stream order varying from 1-6. From the present investigation it is inferred that the Barapani basin has dendritic stream pattern. This 
basin facilitates low concentration of runoff with high infiltration capacity because of the low infiltration value 1.59 (Table: 7). 
Barapani basin is an elongated basin with moderate relief moderate slope with lower elongation ratio. The low ruggedness value of the 
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Barapani basin (0.45) implies that the area is less prone to soil erosion and have intrinsic structural complexity in relation with relief 
and drainage density. The Drainage Density value reveals that the area is covered with dense vegetation with highly permeable sub-
soil material and has a characteristic feature of coarse drainage with moderate relief. Stream frequency indicates a positive correlation 
with increasing drainage density. 
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