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Abstract 

The present paper describes the drainage basin characteristics of Liddar drainage basin (first major right bank tributary 

of river Jhelum) in the Kashmir. It has been found that Liddar is a sixth order stream having catchment area of 1134 km2 

(kanth and Shakeel, 2005). The river has total of 3771 stream segments of different orders out of which more than 90% are 

shared by the first and second orders. The drainage density (Dd) and stream frequency (Fu) of the basin is 3.32 to 2.52 km2 

respectively. Drainage density of Liddar stream is coarse (Dd<5 km2) which signifies that it has a efficient drainage. 

Assessing the soil erosion in Liddar basin is a complex problem because of diverse physiographic and climatic conditions. 

Taking these factors into consideration the Liddar basin was divided in four erosion intensity zones in order to formulate the 

suitable conservational measures. 
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Introduction 

The Valley of Kashmir is located in the great 

north-western complex of Himalayan region and this 

constitutes an important relief of much geographical 

significance. It is situated between 330, 25` and 340 30` N 

latitudes and 730 55` E to 750 35` E longitudes. The 

Valley of Kashmir is famous for its beauty and natural 

scenery throughout the world. Its high snow-clad 

mountains, scenic spots, beautiful Valleys rivers with 

ice-cold water, attractive lakes and springs and evergreen 

fields, dense forests and beautiful  health resorts enhance 

its grandeurer. The Liddar or lambodari is the first major 

right bank tributary joining the river Jhelum. The steep 

slopes in the Liddar Valley along with depleted forests 

cover have been major factors of soil erosion and 

sediments. The factors have also affected the drainage 

pattern of Liddar significance and made the system 

extremely fragile as it has started showing sign of 

degeneration. 

Study area 

The Liddar or Lambodari is the first major right 

bank tributary joining the river Jhelum. Rising at the base 

of Kolhoi and Sheshnag snow fields, its two main 

streams the West and the East Liddar unite at Pahalgam.  

Liddar merges with Jhelum at Gur after traversing a 

course of about 70 kms from Kolhoi to Gur. It has a 

catchment area (1134 km2 according to the estimates of 

the present study) lies between (330, 45 and 340 15´ N; 

750E to 750, 30´E Fig. 1). The high mountain ranges of 

middle Himalayas form the drainage divide, separating 

Liddar basin from the other adjacent basins. The range 

contains peaks as high as 4889 meters. On the east, the 
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mountain ranges are even higher with peaks above 

Sheshnag lake going on as high as 5200 meters. The 

slopes facing the basin are covered with thick forests, 

Pahalgam situated at the confluence of the East and West 

Liddar segments is the largest of these tracts. Infact 

phalgam is a small Valley about one and a half 

kilometers breadth is a world famous attraction place due 

to its scenic beauty.  

Fig. 1. Location map of Liddar basin 

 

 

 

 

 

 

Materials and Methods 

In the present study, stream number, stream order, 

stream frequency, stream density and bifurcation ratio 

have been derived. On the basis of drainage lining and 

linear properties of drainage channels as represented on 

the topographical maps (scale 1: 50,000). The drainage 

map of Liddar basin was prepared from SOI topo sheet 

maps of Survey of India (No.s 43 N/4, 43 N/8, 43 N/12, 

430/1) with scale of 150,000. For morphometric analysis 

Strahler’s methods of stream ordering was applied. The 

drainage density was calculated as, Drainage Density 

(Dd)  Where, Nu=Number of 

streams, Au=Basin Area, Lu=Stream length of different 

orders, the Bifercation ratio was calculated by using 

formula: 

Rb =  

Where, Rb = bifurcation ratio, Nu=total number of 

stream segments of ‘u’ order, Nu + 1 = Number of 

segments of next higher order. The erosional hazards in 

the study area are largely outcome of the interaction of 

various factors viz. climate relief, erodibility, 

deforestation and land use practices. The rate of soil 

erosion for four erosion intensity zones has been 

computed with the help of the universal Soil Loss 

Equation USLE (Wischmeier and smith, 1965; Fournier, 

1972) the USLE equation is give below: 

Pa = RX K X LS X C X P 

Where, Pa=the potential soil loss per unit, R=the 

erosivity factor, K=the erodibility factor, Ls=the 

topographical factor, C=the cropping management factor, 

P=the erosion control practice factor. 

Results and Discussion  

Drainage Basin Characteristics and Pattern of Liddar 

Stream  

The Liddar stream originates from the slopes of Pir 

Panchal range of western Himalaya. The high mountain 

range of western Himalaya forms the drainage basin of 

Liddar stream and segregates it from the other adjacent 

basins. The western part of the upper Liddar stream 

gathers its water from the slopes of Kohali glacier, Tarsar 

lake and surrounding peaks in north and north-west 

respectively forming West Liddar stream while Sheshnag 

lake and allied glaciers in the north-east supply water to 

the East tributary part of Liddar stream. These two 

streams (East Liddar and West Liddar) run as separate 

two streams which confluence just ahead of proper 

Phalgam village. After Phalgam confluence Liddar 

stream flows through comparatively less inclined region 

in a wide Valley and merges into River Jhelum.  



Shakeel and Kanth, 2016 

www.currentsciencejournal.info 

 

The trunk stream showed systematic changes in 

average width (2-200 m), mean depth (10-229 cm) and 

average velocity downstream (0.5-3.6 ms-1) as given in 

table 1. The longitudinal profile of the stream is upward 

concave. The curve exhibited by the gradient is flat 

towards mouth of stream (Shakeel et al., 2007). The 

course of east and west Liddar segment is highly inclined 

as it passes through narrow mountainous range and is 

studded with massive boulders till it reaches the flat part 

of the Valley near Bumzoo village. The West Liddar 

stream commences from Kohoi glacier at an altitude of 

4800 m (a.s.l) and also it receives water from Tarsar lake 

at Liddarwat and descends towards Phalgam (2110 m, 

a.s.l). It records a fall of 1 m in every 12 m in first 32 km 

of slop down from its origin. Similarly the East Liddar 

descends from Sheshnag Lake (3570 m, a.s.l) to Phalgam 

(2110 m, a.s.l) and in its 27.5 km distance it records an 

average fall of one meter in every 11 m, up to Phalgam. 

From Phalgam (2110 m, a.s.l.) to its confluence point 

with Jhelum (1596 m) the fall is 1 m in every 74 m after 

flowing a distance of 58 km. The fall in the lower stretch 

is more gradual which is responsible for widening of 

stream (causing maximum sedimentation and bund 

erosion). In fact, most settlements in the Valley lie in the 

wider part and most of the land is under cultivation of 

different crops as this part has easy water availability and 

fertile soil (floodplains of Liddar stream).  

Drainage density (Dd) of Liddar is 2.52 km2 which 

denotes that there is 2.52 km of channel length available  

per square kilometer of area, signifying that Liddar 

stream has efficient drainage with less probability of 

flooding as the runoff is diluted into the stream segments. 

Drainage density class of Liddar stream is coarse (Dd<5 

km2). Stream frequency (Fu) of the Liddar stream is 3.32 

km2 which tell us that there are 3.32 stream segments 

present per square kilometer of the area in Liddar basin 

depicting the basin as a whole is well-organized. 

However, the larger number of segments in the lower 

order need due consideration as most of them are often 

non-perennial during autumn and covered with snow 

during winter. Drainage density measurements revealed 

that length of stream segment goes on increasing with the 

increase in stream order. It can be seen from the data that 

first order segment have shorter mean length (0.59 km) 

while the fifth order segment has the longest mean length 

(11.2 km). Total Stream length (Lu) of all the segments 

in the Liddar basin is about 2858 km; the largest share is 

contributed by first order (1724 km) and second order 

(663 km) streams. These two small orders share the 

maximum number of stream segments followed by other 

orders (Table 1). The mean bifurcation ratio (Rb) of 4.99 

for the Liddar basin falls within the standard range and 

shows that the basin conforms to characteristics of a 

natural stream which indicates that the geological 

structures are less disturbing to drainage pattern (Table 

1). Strahler (1964) studied that bifurcation ratios 

characteristically range between 3 and 5 for basins in 

which geologic structures do not distort drainage pattern.  
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Table 1. Morphometric properties of Liddar drainage basin 

Stream orders No. of 

streams (Nu) 

Stream length       

Lu (Kms) 

Bifercation 

ration (Rb) 

Mean length of segments 

in (km) 



uL  

I 3056 1724 5.48 0.59 

II 557 663 4.42 1.19 

III 126 293 4.66 2.32 

IV 27 122 5.4 4.45 

V 5 56 - 11.2 

 Nu = 3771 Lu = 2858   

 

Bifurcation ratio (Rb) between first and second 

order segment is 5.48 and 4.42 respectively which 

signifies that 11 stream segments are involved in making 

one second order stream. The channel constant 

maintenance of Liddar stream is 0.396 which means 

0.396 square meter of area is supporting each meter of 

channel length in the basin. The number of streams of 

various orders in the Liddar basin was examined to 

determine the stream length (Lu). It is revealed that 

surface runoff streams of relatively smaller lengths are 

characteristics of areas with larger slopes and finer 

textures. Longer lengths of streams are generally 

indicative of flatter gradients. In general the total length 

of stream segments was the maximum in first order 

streams and decreased as the stream order increased. 

Present information signifies that the geometric 

progression in stream order agrees with that of Horton’s 

(1932) law of stream length. 

Drainage pattern 

The branching pattern of Liddar stream look like a 

tree roots model as it has denderitic drainage pattern in 

which small tributaries join larger stream at an acute 

angle (less than 90 degrees) forming the dendrite 

drainage pattern and it is the most common form of 

drainage pattern seen in most of the places. 

Stream Ordering of Liddar Stream  

Following the Strahler (1964) scheme of ordering 

streams, it has been found that Liddar stream is sixth 

order stream with a total of 3771 stream segments of 

different orders. First order share 3056 stream segments 

with 81.06% contribution in number of segments and 

60.32% share in length of segments, followed by second 

order stream which accounts about 557 segments with 

percentage contribution of 14.77% in number of 

segments and 23.19% in length of segments, followed by 

third order stream segments which account for 126 

segments with total percentage share of 3.34% in number 

of segments and 10.26% in length of segments.  

The fourth order streams contributes 27 stream 

segments with the 0.64% share in the number of 

segments and the 4.26% share in the length of segments 

while the fifth order streams contributes 5 stream 

segments with 0.19% share in the number of segments 

and the 1.97% segments and the sixth order stream (i.e.) 

the main channel of accounts on one main stream trunk 

(Table 2). 

 



 

Table 2. Number and percentage share in number and length of stream segments 

Stream order 
Number of streams 

in each order 

Percentage share in 

number of segments 

Percentage share in 

length of segments 

I 3056 81.06 60.32 

II 557 14.77 23.19 

III 126 3.34 10.26 

IV 27 0.64 4.26 

V 5 0.19 1.97 

VI 1 - - 

Soil Erosion Intensity zones  

The magnitude and extent of soil erosion hazards in 

Liddar basin was formulated on the basis of the factors 

like relief, deforestation, and other physical features and 

has been classified into four soil erosion intensity zones 

(Table 3, Figs. 2, 3 and 4).  

Zone I  

This zone consists of flood plains and adjoining 

paddy growing fields. The intensity of soil erosion in this 

zone is low at the rate of 0.72 tons hector-1 year-1. It is  

 

because of leveled topography with low slop gradient 

ranging between 0 to 10O with an average altitude 

ranging between 1500-1900 m (a.s.l). This zone covers a 

net area of 160 km2 that is 14.16 % of study area in 

which the maximum portion of land is under cultivation. 

The soil of this zone is alluvial in origin and is rich in 

organic matter which decreases the erodibility of the 

zone however; slopes facing the river beds are subjected 

to little soil erosion especially during heavy rain fall and 

floods.

Table 3. Erosion intensity zones with relation to other Physical factors 

Erosion 

Intensity 

Zone 

Topographical 

Zone 

Soil Range of 

slope in 

degrees 

Range of 

slope in 

altitude in 

metres 

Major land 

use pattern 

Intensity of 

Erosion 

Rates of 

erosion 

tons/ha/yr 

Net Area 

in Km2 

% of 

Net 

Area 

Zone I Flood plain and 

adjacent paddy belt 

Flood plain 

soil 

0-10 1500-1900 Paddy 

cultivation 

None to 

slight 

0.72 160 14.10 

Zone II Flat topped 

Karewas and side 

Valleys 

Karewa soil 10-20 1900-2400 Dry Farming Slight 0.72-1.54 142 12.52 

Zone III Slopping Kerawas, 

forested land and 

Alpine pastures 

Mountain 

soil 

20-30 2400-3200 Dry farming 

grass and 

trees 

Slight to 

moderate 

1.54-10.5 198 17.46 

Zone IV Hilly Area and 

Glacial zone 

Mountain 

and 

Miscellane

ous lands 

Above 30 Above 3200 No cultivation Moderate 

to severe 

10.5-34.5 634 55.92 

*Rates of soil loss computed by universal soil loss equation-USLE 

Zone II  

 This zone acts as a transitional zone between low 

lying plains and mountainous land. The soil erosion 

intensity in this zone varies from 0.72 to 1.54 tons hec-1 

year-1. It is due to the sloping nature of the terrain which 

varies between 10-20O. The zone covers an area of 142 
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km2 that is 12.52% of study area. This zone comprises of 

lower foot hills, slopping Karewas and side Valleys of 

the different tributaries which merge into the Liddar 

stream. This zone lies at an average altitude of 1900-

2400 m with slight to moderate soil erosion intensity. A 

sizable land is used for grazing in this zone. Soil erosion 

is the main reason of the soil degradation in the mountain 

area of the region. 

Fig. 2. Slope categories of Liddar basin 

 

Fig. 3. Different soil erosion zones in Liddar basin 

 

 

 

 

 

 

 

Zone III  

This Zone forms a linear belt all along zone II 

consisting of forest slops and alpine pastureland. The 

intensity of soil erosion is moderate to severe with the 

rate of 1.54 to 10.5 tons hector-1 year-1. This zone lies at 

an altitude ranging between 2400-3200 m (a.s.l), with 

steep hill slope 20-30o covering an area of 198 km2 

which is 17.46 % of study area. This zone forms a 

sloping terrain, coarse texture of soil with less organic 

matter.  

Zone IV  

This zone is characterized by Rocky Mountains 

covered with snow. This zone is devoid of any vegetation 

cover with an average slop of over 30o. The intensity of 

soil erosion is very high at the rate of 10.5 to 34.5 tons 

hector-1 year-1. This zone covers an area of 634 km2 

which is 55.95% of study area in which 55.9% of land is 

unavailable for cultivation and remaining 0.05% is under 

dry farming. This zone is characterized by upper hilly 

area and glacial zones of middle Himalayas. 

Fig. 4. Soil Erosion map of Liddar basin 

 

Conclusion  

The Liddar River is a 6th order stream. The 

development of the maturity of the stream indicates that 

the basin has seen no recent upheavals which otherwise 

could have distorted the geometry and arrangement of 

the basin. Soil erosion is the main reason of the soil 

degradation in the Liddar basin because of frequent 

erosions thus, suggesting formation of silt trap beds and 

aforestation. 
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