
INTRODUCTION 

Since the dawn of civilization, people needed to know about the 

origin, occurrence, movement, distribution and management of water. 

This knowledge is the science of water or hydrology. Water found on 

earth is collectively referred to as hydrosphere. A very large portion of 

water flowing on the land surface is derived as precipitation. This 

implies that there is an inextricable link between the geomorphic 

processes and the cycle of events taking place within the hydrosphere. 

This link between the earth and the hydrosphere is manifest in the 

form of hydrological cycle. The area drained by a particular river and its 

tributaries is known as the watershed or river basin. All the drainage 

basins receive input in the form of precipitation (P) and the excess 

input flows through the rivers and out of the basins as output, in the 

form of the runoff (RO). The river basin, therefore, constitutes an 

integral part of the hydrological cycle. Rivers occasionally show periods 

of high flow in response to quick and direct runoff. Often river levels 

and discharge rise after periods of heavy or prolonged rains. Rivers 

experience floods when the channel capacity of a receiving stream 

exceeds by runoff entering the stream and the channel flows fill the 

entire channel and overtop their banks. Three types of riverine floods 

are rainfall flood, snowmelt flood and dam failure flood. 

Increase in food production can be achieved only when the soil 

on which all agriculture and all human life depend is conserved. 

Erosion of soil is part of a vicious cycle, wherein the soils impoverished 

by erosion, are dislocated from one place to another leading to the 

deposition of the soil on lands in the lower regions, in reservoirs, in 

river beds and harbours. This in turn leads to disastrous floods causing 

loss of property and life. So, management and development of 

watersheds are carried on to conserve in-situ soil and moisture, to 

promote agro-forestry and improve arable land through better crop 

management technologies. The deterioration of natural resources of an 

area can be contained and the total resources properly developed only 



by adopting the watershed approach in which, the basic unit of 

development is a watershed, a manageable hydrological unit. In this 

approach, development is done on agricultural lands, the barren hill 

slopes and the stream beds and all the resources of the area - water, 

fuel, fodder, livestock, fish and the most important are the human 

resources, are developed into a harmonious system. This involves the 

exploration and development of the complex inter-relationships 

between the watershed resources and its living population. 

STUDY AREA 

The present study area i.e. the Balason Watershed or Basin falls 

under Darjeeling district of West Bengal state, which includes the 

police stations of Kurseong, Mirik, Jorebunglow and Sukhiapokhri. The 

study area consists of 63 villages spread over four police stations. The 

numbers of villages are 15 in Kurseong, 12 in Mirik, 19 in Jorebunglow 

and 17 in Sukhiapokhri (Appendix I). The basin is located between 26° 

48' 50"N and 27° 00'27"N latitudes and 88°07'10"E and 88°18'20"E 

longitudes. Elevation of the Balason catchment varies from 267m (near 

Dudhia Bridge) to 2355m (at Ghoom Simana). Balason River flows 

down from north of south. Balason river rises in the Lepcha Jagat near 

Ghoom Simana range of Darjeeling Himalayas. It is the main river of 

North Bengal and meets the Mahananda river near Siliguri. Balason 

river basin is drained by river Balason and its tributaries namely Bhim 

khola, Rangbang nodi, Manjwa jhora and Dudhia jhora. The northern 

and eastern sides of the Balason catchment are drained by the river 

Teesta that is a tributary of the river Brahmaputra. The western side of 

the Balason catchment is drained by the Mechi river. The Balason 

watershed is delineated on its north side by a ridge emanating from the 

massive Singalila range and going almost straight to east forming the 

Maneybhanjang Ghoom ridge. This ridge throws smaller spurs having 

general direction south to southwest. From Ghoom, a complex system 

of ridges and spurs emanate, the longest of which is Tiger Hill-Dow Hill 

and marks the eastern boundary of the study area. From Dow Hill, this 
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ridge dips down sharply taking a turn towards southwest and looses its 

altitude from 2000m at Dow Hill to 1400m at Kurseong town within a 

distance of 4km. On the western side, a huge Nagri spur emanate from 

the main northern ridge, descends down sharply in the south-east 

direction from an altitude of 2350m at Simana on the Indo-Nepal 

border to 900m in the bed of the river Balason. On the south western 

tip of the area lies a huge colluvial deposit forming a flat terrain. The 

entire southern most width of this flattish part of the territory has been 

affected by notorious Ambootia landslide. In the study area, the valley 

slopes are more flat and open towards the top but attain a steeper 

gorge like character near the beds of the streams. The study area has 

spurs , ridges and ranges cut by rills, s t reams and rivers. General slope 

of the land is from north to south because the main river flows almost 

parallel to the 88°15'E longitude. The highest slope (35°) is found on 

the western side of the basin along the valley of Rinchingtong khola. 

The lowest slope value of below 10° is found in the southern part of the 

basin. Relative relief is highest in Phulungdung basin and Rinchingtong 

basin being 700m. The Balason watershed consists of nine micro 

watersheds. These m.icro watersheds are the basins of ten tributaries of 

Balason river. These rivers are Dhudia jhora, Manjwa jhora, Marina 

nadi, Rangbang khola, Phulungdung khola, Bhim khola, Rangmuk 

nodi, Pachhim khola and Rinchingtong khola. 

Temperature and rainfall within the Balason basin varies from 

place to place and from time to time. The Terai zone falls under sub

tropical climatic zone whereas the hills fall under temperate climatic 

zone. The yearly temperature at the Singel Tea Garden, which is 

situated near Kurseong, average temperature is about 18°C. The mean 

monthly temperature in January is 11°C and in July 21.6°C. Annual 

average precipitation is 310.87cm to 390.05cm respectively. Hailstorm 

is a common phenomenon in Darjeeling hills. Tea and agricultural 

crops worth several lakhs are destroyed practically every year. Period of 

occurrence of hailstorm does not have any clear trend. The geological 

formation of Darjeeling district consists of unaltered sedimentary rocks 
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confined to the hills on the south and different grades of metamorphic 

rocks over the rest of the area. The soil in the Terai is composed of 

alluvium, a light sandy loam being the most common. There are also 

tracts of sandy or gravely soils unsuitable for cultivation. In general, 

three types of soil are recognized in hills i.e. black, red and white. The 

black soil is richest of all while the white ones are the poorest. Red soils 

occupy intermediate position as far fertility is concerned. Darjeeling 

hills are rich in vegetation, which may be attributed to physiographic, 

climatic, edaphic and biotic factors. About 4000 species of lowering 

plants under 160 families have been estimated by plant scientists. 

There are 300 ferns; of these 8 species are tree ferns. There are also 

non-flowering plants like moss, algae, fungi, lichens etc. The important 

trees are Acacia catechu, Shorea robusta (Sal), Schima wallichii, Quereus 

lamellosa, Castanopsis indica, Cryptomeria japonica etc. Different 

studies indicate decline in forest areas in the study area during the last 

80 years. Physiography of the area is such that agricultural operations 

are extremely difficult. However, maize, potato, vegetables, millets, 

soyabean, cardamom, ginger and pulses are being grown in 

comparatively very small areas. An appreciable increase in agricultural 

land has been indicated by several studies. Crops are grown on terraces 

and in valleys of rivers and jhoras. Tea gardens occupy appreciable area 

in Darjeeling district. Balason catchment contains tea gardens well 

distributed within the area. Phuguri, Marma, SingbuUi tea gardens are 

located on the ridge of Mirik hills or its slopes. A spur emanating from 

Sukhiapokhri contains 11 tea gardens and rest is located on either Dow 

hill slopes or spurs emanating from it. Total population of the study 

area according to 2001 Census Report is 135615 and the total area is 

299 km2. So, population density is 452 persons/ km^. Population 

density is low because most of the hill slopes are occupied by tea 

gardens and thus has fewer settlements. 



PURPOSE OF STUDY 

The deterioration of natural resources in an area can be 

contained and the total resource properly developed only by adopting 

proper management of the watershed. The basic uni t of development is 

a watershed, which is a manageable hydrological unit. In this 

approach, development is not confined jus t to agricultural lands alone, 

but covers the area, starting from the highest point of the area (ridge 

line) to the outlet of the nala or the natural stream. This involves 

implementation of ameliorative measures on barren hill slopes, 

marginal, privately owned agricultural lands and badly cut nala and 

river courses. In terms of resource development, it s tarts from the most 

important one, that is, water and then extends to the resources of fuel, 

fodder, livestock and all associate components. 

The Balason watershed selected for study draws its importance 

for the reasons as follows: 

i. Weak geological formations in the study area, necessitates a 

sound combination of engineering and biological measures for 

soil and water conservation. Traditional soil and water 

conservation practices are inadequate. 

ii. High concentration of rainfall in monsoon months makes the 

jhoras disastrous. They often erode their banks. Landslides 

occur, if they are not trained properly. 

iii. The catchments for supply of water to the entire region are 

located in the study area. The yield of s treams has gone down 

severely due to deforestation. Overgraizing, forest fires and 

compaction of ground also impede the infiltration of water into 

the soil. The study area has chronic shortage of water during dry 

rain less months. Investigation is necessary in this matter. 

iv. Unchecked surface run off leads to soil erosion in the basin 

which reduces the water holding capacity of the rivers leading to 

floods. 

V. The basin has high concentration of human and cattle 

population. The demand of fuel by this population had put 



limited forest resources under severe strain. Forests owned by 

Government and tea gardens are degrading fast. Preventive 

measures are needed immediately. 

vi. Most of the Government forest, tea gardens, waste scrub forests 

and abandoned agricultural lands are being grazed far beyond 

their carrying capacity. Scrub and sterile cattle are plenty. They 

are trampling the soil compact. The problem needs immediate 

attention and investigation. 

vii. Agriculture is poorly developed on unscientifically made terraces. 

Proper channels for safe disposal of excess water are rarely 

provided. Strip cropping is not practiced. 

OBJECTIVES OF STUDY 

The main objectives are: 

i. To study the physical background of the Balason basin. 

ii. To study the different land forms and morphometric analysis of 

the basin. 

iii. To assess the population and the demographic characteristics of 

the basin. 

iv. To study the general land use pattern and their changes during 

two time periods. 

V. To study the distribution of socio-economic functions and their 

availability. 

vi. To identify different problems and their effect on the 

development. 

vii. To discuss conservation and management of resources in the 

basin. 

viii. To formulate strategies for the development of natural and other 

resources and their management. 

METHODOLOGY 

Physical aspects of the basin were studied from Survey of India 

topographical sheets 78B/1 and 78B/5 with scale 1:50,000. A base 



map was prepared showing the river Balason and all its tributaries. 

Morphometric analysis is done by using rotameter. Climate data were 

collected from Singel Tea Garden and Environmental Research Station, 

Sukna. Data regarding soil were collected from Soil Conservation Office 

at Kurseong, Darjeeling. Forest cover and forest resource data were also 

collected from the Divisional Forest Office, Kurseong. Agricultural 

offices at Pankhabari Road and Kurseong, provided agricultural data. 

Population data were collected from Census Report Directory of the 

Darjeeling District, Government of India. Village wise sample study of 

socio-economic functions of population was done by preparing 

questionnaires. Primary and secondary data were collected from field 

study. Information and literature were collected from the different 

journals, books and other manuals and libraries. 

HYPOTHESIS 

The entire Balason basin is divided into nine watershed regions. 

Land use, soil types, soil erosion, population, environment, transport 

and communication, trade and commerce are poor with respect to each 

of the micro watershed of the Balason basin. Land use like forestry, 

agriculture, and quarrying lead to soil erosion. Soil types are different 

in composition and soil preservation measures were not implemented 

properly. Increase in population and livestock exert pressure on land 

and deforestation lead to environmental degradation. Inadequate 

irrigation facilities turned agricultural lands into wastelands. Basic 

amenities like education, medical facilities, drinking water, 

telecommunication facilities, market and communication are 

inadequate and the socio-economic standard of the population, can not 

lead to an overall development of the basin. Deforestation is causing 

severe soil erosion and landslides. The area is backward due to various 

other constraints. 



LIMITATIONS 

The villages included in the basin are on the basis of area covered 

by them in the study area. If more than 50% area of villages falls in the 

basin, then they have been taken into consideration, for getting data 

and information. While doing the research work, it was not be possible 

to survey all the villages and all the households in the study area, 

which is vast and major part is remote in communication. Even then, I 

tried to do justice to my work by sample survey in every part of the 

study area as far as possible. I tried to collect data in as many aspects 

as possible, which involves interaction between physical and socio

economic activities of life. 
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