
CHAPTER - TEN 

10.0 Relief Including Slopes, Altitudes, River System, Flood, 

Drought, Landslides and Soil Erosion 

The landuse of Darjeeling district, is closely related to its physical environment 

including relative relief, altitude, degree of slopes, river system, availability of water, 

land slides, flood and draughts. 

1 0.01 Relief 

The Darjeeling hill division traversed by a long ridge entering the region from north is 

a part of Singalila range. This is a continuation of lesser Himalayas that contains 

Senchal, Mahaldhiram range. The average elevation of the range varies from 1875 m. 

to above 2000 meters. Elevation decreases gradually on all ridges from this range a 

. narrow belt of high lands encircling this range with an average attitude between 1250 

meters to 1875 meters. A broad belt with an average elevation between 625 meters -

1250 meters lies below this level. The relative relief of this high elevation is above 

625 meters. Areas between 312 meters to 625 meters altitude lie near the valleys of 

the main river. But slope near the valleys are very steep. To the east of the river Tista, 

shows a broad mass of highland in North . central part of Kalimpong. This is the 

. continuation of Bhutan range and highest point is Rishila (352m.). Spurs radiate on· 

all direction from this highest point separating deep mountain valleys. The central 

range has an altitude varying between 1875 meters and 2500 meters. In some small 

section in the north central part the elevation exceeds 2500 meters. There is also 

another high land belt with an elevation varying between 1250 meters to 1875 meters. 

Next to this belt, there is a broad belt with an average altitude varying between 625 

meters to 1250 meters. Finally, areas lying between 312 meters to 625 meters on the 

outer margin of this division, bordering narrow valleys is a comparatively wide belt. · 

76 



Over rest of he area of Kalimpong division relative relief varies from 312 meters to 

625 meters. SoPle small patches of low lands are occurring on the borders of Duars 

plain with an elevation ranging between 156 meters to 312 meters. Most of the 

cultivation is practiced between 312 meters to 625 meters . 

. The terai in lower portion of Darjeeling is a large plain land mainly composed of old · 

and recent alluvium, sand loams. The loafly mountains raise abruptly form the back of 

the terai to a height from 100 meters to 233. meters within the stretch of a few miles. 

The agricultural practices in hill areas of Darjeeling is different from the plain areas of 

the district because of relief and other physical constraints. 

It has already been mentioned earlier tliat leaving aside the Siliguri subdivision the 

hill areas consists of a landscape with rugged terrain full of ridges and spurs of rather 

sharp incline and deep riverine valleys. The northernmost point of the district is 

characterized by very hard type rocks and it is not cultivable. Next to the hard rock 

. region have steeper slopes and some crops are cultivated. Southern stretch of the area 

lying along the base of the outlying hills. This belt is fertile and cultivation is 

practi.&d here. In the plain areas of Siliguri subdivision agriculture is pni.cticed 

throughout the year because o:f. flat nature of land and other physico-climatic factors. 

·· 10.02 Slope 

Slope as a part of relief plays very restrictive role in cultivating the area concerned. 

Slope determines terracing and its characteristics. Steep slopes are more prone to soil 

erosion and land slips. Besides the cost of production is higher on the slopes than in 

· the plains as terraces are to be made and carefully maintained on the hills. Besides, 

the sunny face of slope is only used for cultivation, which further restricts the 

available area for cultivation. (Fig. 10.1) 

The varied topographical expressions along with their degree and direction of slope, 

smoothness and ruggedness form the significant base of agriculture. In Darjeeling 
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district moderate relief and slopes have been fully used for tea gardens. In hilly terrain 

the pattern of agriculture is mostly controlled by slopes. In and around Neora valley 

of Kalimpong subdivision, extensive deforestation has exposed the slopes to severe 

erosion. Landslips have the scarred the entire landscape filling up the largely dry 

streams below with rubble and boulders. This has over the years led to the drying up 

of streams. 

Slope influence agriculture directly or indirectly. In Darjeeling hill slope determines 

terracing and its characteristics. The greater the slope, the smaller the width of the 

fields. In sloping ground the field are terraced. The terrace walls have to be parallel to 

the local contour, otherwise the soil and water will not be conserved, and they will be 

washed away. The relation between slope and ground moisture is one of the most 

important factors which determine significantly on the growth, quality, yield and out 

turn of crops. 

1 0.03 River System 

The Darjeeling and Kurseong division is drained by two major rivers such as Tista 

and Great Rangeet river and their tributaries viz. Mahananda and Balson. (Fig. 1 0.2) 

The major water parting of the area, the Senchal and Mahaldhiram range is being 

dissected on all sides by the fast flowing streams. Torrential streams are also flowing 

from young valleys. Innumerable 'jhoras' and 'kholas' originating from the rapid run 

off resulting from heavy monsoon rains have also made the surface of the land rugged 

with excessive amount of soil erosion. 

Tista and its tributaries are flowing through Kalimpong division. Only a small portion 

in the eastern side forms a part of the river Jaldakha basin. A large number of parallel 

streams are dissecting this area. 

In Siliguri subdivision of the Darjeeling district, rectangular drainage pattern is 

noticed. The tributaries of the Tista in the plain areas of Darjeeling are Lish, Ghish, 

Saldanga, Karla and Dhalk. The great Rangeet river joins Tista at the northern 
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junction of Kalimpong and Darjeeling sub-divisions. From there, with the name Tista 

it flows southward and near Sevok the river comes down into the plain areas. Here the 

river bed is full of rocks and boulders. After a short course Tista enters the Jalpaiguri 

district. 

The Mechi is flowing from north-south direction. It flows along the western border of 

Siliguri subdivision. The Mahananda river originating from the Mahaldarim range a 

few kilometer east of Kurseong and reaches the plain areas of Siliguri sub-division. It 

receives a number of hilly streams the most important being the Balason. It flows 

southward and forms boundary between Jalpaiguri and Darjeeling several small 

streams rising in the valleys west of Kurseong, join together to form the Balason 

which ultimately joins the Mahananda river in the lower reaches. 

There are sharp changes in the volume of water of these rivers depending upon rains. 

The swelling . Mechi also creates havoc during monsoon. Although there is an 

extensive network of drainage system of rivers, rivulets and streams flow down below 

. the valleys but they are of not very much useful to provide irrigational facilities. 

Rivers are not navigable. 

10.04 Flood and Drought 

Heavy rainfall and hailstonrt are common features in Darjeeling district. Hill streams 

and 'Jhoras' during monsoon become most unpredictable in their course and 

behaviour. So far flood is concerned it does not occur due to natural slope of hill · · 

areas. Silting of riverbeds owing to erosion in the catchment areas and upper reaches 

of Darjeeling is an important factor leading to floods. Generally heavy rainfall is 

favourable for agriculture but excessive rain causes flood and water logging in the 

plain areas. Experts have recommended soil conservation in the catchment areas, 

which would minimize the ravages of rivers on the rampage. 

Sometimes drought affects the plain areas ofthe district either by delayed monsoon or 

uneven distribution of rainfalL Drought has devastating effects on the crops and land 
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use of this region. Soil drought has been described as a condition inwhich the amount· 

of water required for transpiration and direct evaporation exceeds the amount water 

· available in soil (Thomthwaits, 1948) 1. 

The occurrence of drought can be determined from the annual seasonal distribution of 

rainfall and its intensity, dependability and the form of precipitation. Drought 

damages the crops when plant are inadequately supplied with moisture from the soil. 

Again different crops have different moisture requirements. In Darjeeling, district 

delay in the on set of summer monsoon may be disastrous as· kharif sowing may be 

delayed in the rain fed areas. 

10.05 Irrigation 

In the hill areas of Darjeeling the only available source of irrigation is the spring. The 

water from the springs collect into 'khola' from there the water is diverted by digging 

channels or pipelines. Irrigation is carried out in rice field by well defined channels 

and water flows from one terrace to another. In Darjeeling hill areas perennial springs 

are limited. Most of the springs which are only source of irrigation are seasonal and 

functioning during rainy season. Recently deep tube well are used for the irrigational 

purpose in majority of the hill areas as can see from the table no. 10.01. 

Irrigation is common in terai areas, the slope of the land and the numerous small 

streams and the river Mahananda and Balason making irrigation abundantly feasible .. 

The table 10.01 shows the source of irrigation and areas irrigated by different sources 

in the blocks ofDarjeeling district for the year 2001-2002. 

The sources of irrigation vary with in the district of Darjeeling, corresponding to the 

variations in topography and water table . 

. 
1 Tharnthwaite, C. W., 1948; An approach towards rational classification of climate- Geographical 
review, 38, pp.- 55-94. 
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Table-10.01 

Sources of Irrigation and areas irrigated by different sources in the Blocks of 

Darjeeling for the year 2001-02 

Tank R.L.I. 

Canal Sl. Name of 
Area No. Block (heel) 

"'U "'u 0 II! QJ 0 II! QJ 0 
z z z ~E.. ~E.. 

1. Da~eeling-
Pulbazar 

2. Sukhipokhri-
Jurebunglow 

3. Rangli-
Rangliot 

4. Kalimpong-1 

5. Kalimpong-11 

6. Gorubathan 

7. Kurseong 

8. · Mirik 

9. Matigara- 2 120 

10. Naxalbari 12 540 

11. Kharibari 22 1380 

12. Phasidewa 24. 1200 

Note: HDTW = High Capacity Deep Tubewell 
MDTW = Middle Capacity Deep Tubewell 
LDTW = Low Capacity Deep Tubewell 
STW = Shallow Tubewell 
RLI = River Lift Irrigation 
ODW =Open Dug Well 

DTW 

rot? 
II! QJ 

~E.. 

DTW = Deep Tubewell = HDTW+MDTW+LDTW 
Source: 1) Asstt. Engg. Agri. Minor Irrigation, Darjeeling. 

S.T.W. 

~u 0 
z. ~ QJ 

~E.. 

135 337 
47 117 

2) Asstt. Engg. (Agri. Irrigation Sub. Division), Siliguri. 
3) Asstt. Engg. (Agri Mech. Sub. Division), Siliguri. 

O.D.W. DTW 

ro= "'U 0 QJ u 0 II! QJ 0 
z ~ QJ z z ~E.. ~E.. 

6 74 6 

3 43 3 

2 25 2 
.3 37 3 

1 . 25 1 . 

2 27 2 
3 
12 
42 
24 

In plain areas of Darjeeling district river lift irrigation is practiced, In some areas of 

Kharibari and Phansidewa shallow tube well are used for cultivating the field. 

Irrigation is the most important package of practi,bes for intensive cultivation. Without 

assured irrigation farmers cannot use with confidence chemical fertilizers, which are a 

costly input. : -. · 
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74 

43 

25 
37 

25 
27 
120 
540 . 

1380 
1200 



.1 0.06 Land Slide 

Land slide is another common feature in Darjeeling hills where the landform is far 

from stable. Prior to independence land slide was not so devastating in nature. But of 

late, deforestation has caused widespread ~ land slipping in the hill areas. Heavy 

rainfall, light soil, hailstorm are the main causes of land slips. Land slide and 

continuous washing of top soil due to rugged and steep slope during monsoon and hail 

storm during the month of April and May are the physical constraint in the process of 

cultivation. 

The soil slips are generally of small magnitude where as debris slips are generally of 

greater magnitude and devastating, percolation of water causes reduction in shearing 

resistance of the material forming the slope and land slips, and . it usually follow a 

period of rainfall. Thus a soil or. talus material, which ordinarily stable in a. certain 

slope may cease to be so due to the decrease of shearing resistance. 

Remedial Measures 

The occurrence of landslides is a serious threat to life, property and agriculture in the 

district of Darjeeling. Effective control measures must therefore be taken up 

immediately to rejuvenate affected areas of the district. These measures include 

proper drainage at the upstreams and towards safe outlets followed by good vegetative 

growth on exposed surfaces. Thus deep rooted local grasses, shrubs are to be grown 

on the exposed surfaces of the land. These trees and grasses work as a binding force 

to soils. Stability of damaged slopes cart be increased simply by ·grading it to a 

practical.limit. This practi~e however offer some limitations when a huge soil mass 

has to be displaced and a large vegetation and trees are affected. Trees grow naturally 

at damaged site by successional tree species. 
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1 0.07 Soil Erosion 

The removal of plant food and organic matter from the top layer is influenced by the 

nature of soil, the length and steepness of slope, climate especially rainfall and by the 

crops grown (Husain, 1979i. Erosion is negligible in the levelland. 

Soil erosion is a perennial envirmimental problem in the hills. Soil erosion is severe in 

Darjeeling district where lime and acid soils are present. Soil erosion is caused bythe 

(i) removal of forest cover whereby soil is directly exposed to the effect of the 

whethering. (ii) traditional and new intensive agricultural system. The diminishing. 

land-man ratio has resulted in more intensive cultivation, which is one of the many 

reasons of soil erosion. Moreover, because of encroachment of agriculture forest area 

has been dwindled. A large-scale deforestation over the fragile hill slopes, 

uncontrolled grazing, dependence on forests for fuel and fodder, construction of roads 

and destruction of forests for commercial purposes are other factors responsible for 

soil erosion. Soil erosion is a regular feature in Darjeeling district mainly due to 

deforestation. Erosion occurs mainly in th.e form of landslides. Other causes of soil 

erosion in the hill areas of the district are defective cropping practi&s and cropping 

pattern. Rivers in the hill areas are quite active in eroding hill sides. 

Afforestation, terrace cultivation, introduction of suitable cropping pattern a:nd 

treatment of gullies and jhoras (streams) are some of the steps which can control soil 

erosion effectively. 

2 Husain, M., 1979; Agricultural Geography, Inter India Publications, Delhi, pp. 41-42. 
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