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3. STUDY AREA  

India holds 7
th

 position in terms of area distribution among 195 countries presently 

existed in world geography, covering an area of 3,287,263 km
2
. The political 

geography divides the vast area of India into 28 states and 9 union territories with 

Delhi as National Capital. Due to wide diversity in land forms, India is divided into 

seven geographical regions, namely-the northern mountains including the Himalayas 

and the northeast mountain ranges, Indo-Gangetic plains, Thar Desert, Central 

Highlands and Deccan Plateau, East Coast, West Coast and Bordering Sea and 

islands. Among the standing 28 states of India, the 13
th

 largest state located in the 

eastern part and considered as the land of Royal Bengal Tiger is the West Bengal.  

West Bengal comprises peaks of Himalayas and Teesta and Terai alluvial areas in 

north; Ganges delta in the south; red, lateritic and Gangetic areas in the west; and 

alluvial areas in the middle. These diverse geographical areas of West Bengal are 

divided into 23 districts, out of that 8 districts namely Darjeeling, Jalpaiguri, Cooch 

Behar, Malda, Uttar Dinajpur, Dakshin Dinajpur, Alipurduar and Kalimpong located 

at the north of river Ganga and remaining 15 districts namely Bankura, Paschim 

Bardhaman, Purba Bardhaman, Birbhum, Purulia, Murshidabad, Nadia, West 

Midnapore, Jhargram, East Midnapore, Hooghly, Howrah, Kolkata, North 24 

Parganas and South 24 Parganas on the south of river Ganga.  The Teesta, Torsa, 

Jaldhaka, and Mahananda etc. are the major rivers flowing through the northern hills 

and plains of West Bengal. While toward the south river Ganga and its tributaries 

flows to reach Bay of Bengal by entering Bengal from Bihar in the west.  

3.1. Location and Boundaries  

West Bengal is located on eastern part of India at 21°45' – 27°16' N latitude and 

85°55' – 89°56' E longitude, covering of an area of 88,752 km
2
. West Bengal 

remains surrounded by international boundaries with three countries, Bangladesh in 

the east, Bhutan in the north east and Nepal to the North West. Beside this West 

Bengal form state boundaries with five neighbouring Indian states, Sikkim to the 

north, Jharkhand and Bihar to the west, Assam to the north east and Orissa to the 

south west (Fig. 3). The Siliguri corridor of West Bengal forms the bottle neck 

connecting seven sister and one brother states of north east India namely Arunachal 



34 
 

Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Tripura and Sikkim 

respectively.     

 

 

 

Fig. 3: International and state boundaries making the territory of West Bengal, 

India 

Bihar 
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3.2. Topography of West Bengal 

On the basis of altitude, soil pattern, river distribution and vegetation the state of 

West Bengal is divided into five topographic zones namely Darjeeling and 

Kalimpong Himalaya, Terai and Dooars region, North Bengal and South Bengal 

Plains, Western undulating highlands and plateaus and Gangetic delta. 

Darjeeling and Kalimpong Himalaya resides towards the north-western site. This 

area is composed of entire Darjeeling and Kalimpong district except Siliguri sub-

division. Tiger Hill and Senchal is the notable peak in this region. While Sandakfu, 

Phalut, Sabargram and Tonglu are the important peaks of Singalila range located in 

the border of India and Nepal. Sandakfu is located at 3636 m and is considered as 

highest peak point of West Bengal. Rivers like Mechi, Balason, Rammam, Rangeet, 

Teesta, and Jaldhaka flows through this region of the state.  

At the base of the Himalayan range lays the Terai and Dooars region commonly 

known as land of savannas. The Terai region contains rich deposition of rock, 

gravel, and soil that eroded from the Himalayas. This region comprises the district 

of Alipurduar, Jalpaiguri and plains of Darjeeling district. The marshy wetlands of 

these regions favour the growth of large savanna grasses, evergreen and deciduous 

forests. Himalayan rivers like the Teesta, Torsa, Raidak, Jaldhaka, Sankosh flows 

through this region.  

The North Bengal plains composed of parts of the district Jalpaiguri, North 

Dinajpur, South Dinajpur, Malda, Alipurduar and southern part of Cooch Behar 

districts. This region limits between south of Terai region to the left bank of the river 

Ganga. The sediment deposition of the rivers Kalindi, Mahananda, Teesta, Torsa, 

Raidak, Jaldhaka, Sankosh, Balason, Punarbhaba, Atrai makes this part highly fertile 

for agricultural practices. Rice, jute and mango cultivation are the major agricultural 

trade for the peoples of this part of West Bengal. 

Western Undulating Highlands and Plateaus cover the western part of Purulia, 

Bankura, Bardhaman, Birbhum and Paschim Medinipur district. This region is 

composed of igneous rocks of the Archaean era, coal-bearing mudstone and 

quartzite rocks of Carboniferous period. The slope of this area is from the west to 

the east and bears altitudinal ranges from 500 to 100 m. Ajodhya Hills, Panchet, 
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Baghmundi, Biharinath and Susunia are the major hill slopes in this area, with 

Ajodhya Hills being the height peak point in this region.  

Entire Nadia, Kolkata, North 24 Parganas, and South 24 Parganas districts and the 

Eastern half of Murshidabad district constitutes the Gangetic delta. Geographically 

this area is divided in to three parts namely old, mature and active delta on the basis 

of distribution of river Ganga. Silted rivers, swamps, beels and oxbow lakes of 

Murshidabad and Nadia and Purulia district forms the old delta. Kolkata and North 

24 Parganas lies within mature delta, while South 24 Parganas forms the active 

Gangetic delta. This delta formation process is still an ongoing process. 

3.3. Drainage System 

The drainage system of West Bengal is the recipient of three major rivers basins i.e., 

the Ganga, the Brahmaputra and the Subarnarekha covering 81%, 12% and 4 % of 

the total area respectively, while remaining 3% was constituted by two small costal 

basins (Bandyopadhyay et al. 2014). The discharges of these river increases during 

rainy season and culminates into flood. Depending on the origin and the area of flow 

the rivers of West Bengal was divided into six major categories viz. Himalaya and 

northern fan rivers, western plateau rivers, western fan rivers, upper Ganga delta 

rivers, lower Ganga delta rivers and Medinipur coastal rivers (Bandyopadhyay et al. 

2014). Distribution of major river system of West Bengal was represented in Fig. 4. 

The rivers which originate from the Himalaya and draining the northern part of West 

Bengal are mostly shallow and braided. The Tista, Jaldhaka and Torsa forms the 

major drainage system of this region draining small and mid-sized hinterland basins 

of 4–500 km
2
 and are extremely responsible for causing storm rainfall in this region. 

The annual average discharge of the Jaldhaka, Torsa and Tista was reported to be 

230, 225 and 608m
3
/sec respectively (Starkel et al. 2008; ORNL-DAAC 2010). The 

discharge of the Tista was carry into the Ganga by three Misfit River namely 

Tangan, Punarbhaba and Atrai (Fergusson 1863). 

Western plateau rivers system is distributed in the Chhotanagpur plateau region of 

Purulia district and in some parts of Bankura districts. The drainage system of this 

area was formed by tributaries of the Subarnarekha, Kangsabati-Haldi and 

Dwarakeshwar. Western Fan Rivers system was formed by eight major streams 
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drain, among which four rivers spread out from the Chhotanagpur plateau and are 

now largely regulated by controlled release from reservoirs. Mayurakshi-Dwarka, 

Ajoy, Rupnarayan and Kangsabati-Haldi are the major rivers that drain into the 

Bhagirathi-Hugli (Rao 1979) contributing annual discharge of 558 m
3
/sec. 

The river Ganga with an average annual discharge of 11,811 cumecs at Farakka 

(MoWR-GoI 2014) forms the principal contributor toward the formation of upper 

Ganga delta rivers bed. Farakka barrage project leads to the distribution of Ganga 

water to the Bhagirathi-Hugli. The two rivers that fall into the Bhagirathi-Hugli 

from its east are the Bhairab-Jalangi and the Mathabhanga-Churni. Besides 

Bhagirathi-Hugli, the Ichhamati that branches off from the Churni flows through 

India- Bangladesh border and reaches up to the sea. The portion of the Ganga delta 

that finally flows to Bay of Bengal forms the lower Ganga delta river system. 

Besides Hugli this drainage system includes the Ichhamati and the Kulti Ganga 

which drain through the middle part of the upper Ganga delta including Kolkata 

(Fig. 4).  

Four main inlets drainage system forms the Medinipur coastal rivers. The 

Pichhabani and the Rasulpur are the major contributing rivers of this region. These 

rivers mostly carry regional drainage of 2,432 km
2
 between the Kangsabati-Haldi 

and the Subarnarekha. 

Besides wide distributed rivers and their associated tributaries, wetlands also 

contribute to the drainage system of West Bengal. Lower Gangetic Plains of West 

Bengal bears special significance due to the presence of large numbers of large to 

small wetlands where inland fisheries contributes a major part in state economy. 

Ministry of Water Resources, River Development and Ganga Rejuventation 

demarked six important wetlands in the state of West Bengal viz. East Kolkata 

Wetland, Sunderbans, Ahiron Beel, Rasik Beel, Santragachi, Patlakhawa- Rasomati. 

Out of these major wetlands, East Kolkata Wetland obtained the status of Ramsar 

site way back on 19
th

 August, 2002 covering an area of 125 km
2
. While on 30

th
 

January, 2019 Sunderbans Wetland become the 27
th

 Ramsar site of India spending 

over an area of 4230 km
2
. Along with wetlands, lakes like Rabindra Sarobar, Mirik 

Lake, Sumendu Lake, Sagar Dighi, Senchal Lake, Subhash Sarovar, Lal Bandh 

forms the major inland water reservoir of West Bengal. 
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3.4. Soil 

On the basis of geographical location and soil texture the soil of West Bengal was 

divided into seven categories: Brown Red Yellow soil, Laterite soil, Old Alluvium 

soil, Red Yellow soil, Saline and Deltaic soil, Teri soil and Young Alluvium soil 

(Fig. 5).  Brown Red Yellow soil occur in Darjeeling, Kalimpong and some areas of 

Jalpaiguri and Alipurduar district; Terai soil remains confined in Jalpaiguri and 

Alipurduarn district; The soils are brought down by hill rivers like Tista, Torsa, 

Mahananda, Jaldhaka, etc. and their tributaries, bringing materials from a height of 

about 3048 m, and have deposited those layer by layer to form the soil of this area. 

The depth of the soil vary from 0 – 400 cm in different regions, with texture varying 

from fine sandy, rocky with moderate organic matter and low Phosphate, Potassium, 

and other micronutrient contents (State Forest Report 2006 – 2007). The pH of the 

soil of this region is acidic mainly due to heavy rainfall. The pH ranges between 5.6 

to 6.5 in some parts and major portion showing highly acidic soil with pH below 

5.5.Young Alluvium soil is largely distributed from North to South covering the 

areas of Jalpaiguri, Coochbehar, Uttar Dinajpur, Dakshin Dinajpur, Malda, 

Mushidabad, Nadia, North 24 Parganas, Purba Bardhman, Hoogly, Howrah and 

Purba Midnipur; Old Alluvial soil was reported in some areas of Uttar Dinajpur, 

Dakshin Dinajpur and in Malda district in northern part, while in southern part this 

soil type was observed in some areas of Purba Bardhaman, Bankura, Paschim 

Midnipur, Purba Midnipur and Jhargram district; Laterite soil was abundantly 

reported from Birbhum, Paschim Bardgman, Bankura, Paschim Midnipur and 

Jhargram district; Red Yellow soil remains confined in Purulia district while Saline 

and Deltaic soil remains restricted to the areas of  South 24 Parganas, Purba 

Midnipur and Howrah.    
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Fig. 4: Major rivers forming the drainage system of West Bengal, India 



40 
 

  

 

 

 

Fig. 5: Soil types covering the state of West Bengal, India 
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3.5. Precipitation 

On the basis of precipitation West Bengal has been divided into two sub-divisions 

and Gangetic West Bengal. The Sub-Himalayan West Bengal, located in the foot-

hills of Himalayas covering the Darjeeling, Jalpaiguri, Coochbehar, Uttar Dinajpur , 

Dakshin Dinajpur  and Malda districts, while Gangetic West Bengal includes 

districts of Murshidabad, Birbhum, Bardhman, Nadia, Manbhum Purulia, Bankura, 

Hoogly, Howrah, Purba Midnipur , Paschim Midnipur, North 24 Parganas, South 24 

Parganas and Kolkata.  

In Sub-Himalayan West Bengal average annual rainfall varies between 2000–4000 

mm, of which maximum precipitation was received by Jalpaiguri district (~3871 

mm) while Malda district represents minimum rainfall of ~1471 mm. The hilly 

regions of Darjeeling and Kalimpong district on an average receive 126 days of 

rainfall in a year with average annual rainfall of ~3092 mm. In Gangetic West 

Bengal the costal part receives annual rainfall of ~2000 mm, while the central part 

and the western plateau receive comparatively lesser precipitation of 1500–2000 mm 

and 1000–1250 mm respectively (Fig. 6).  District wise reports suggest that South 

Pargana district receives highest average annual and seasonal maximum rainfall of 

1765 mm and 1328 mm respectively and minimum by Nadia district of 1309 mm 

and 956 mm respectively (Nandargi and Barman 2018). In Bankura and Purulia 

district drought condition prevails.  

 

 

 

 

 

 

 

 
Fig. 6: Average monthly rainfall of West Bengal for the period of 2014 to 2018 
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Appearance of pre-monsoon thunderstorm activity locally known as ‘Kal Baisakhi’ 

(northwesters) during March to May plays significant contribution towards the 

annual average rainfall. July is the height rainfall recorded month throughout the 

West Bengal which decreases gradually and from October precipitation recorded 

was negligible. 

3.6. Seasons 

Within West Bengal five prominent seasonal variations are observed viz. spring, 

summer, monsoon, autumn and winter. Spring season was prominent in northern 

part of Bengal in the month of February. Summer starts from first week of March 

and prevails during June after which monsoon starts and lasts till end of September. 

Like spring, autumn was also short existing in Bengal, starting in October and 

prevails till November mid. winter starts from November mid and lasts till February 

with December last to January mid remains the coldest days of a year.  

3.7. Temperature and Humidity 

The tropic of Cancer passes 6 km north of Nabadwip, so the northern part of Bengal 

resides in temperate belt while southern part falls under tropical belt.  Variation in 

temperature and humidity in different seasons of West Bengal leads to the flourish 

of different vegetation in different region of the state under seasonal fluctuation. 

During summer the temperature of West Bengal ranges from 28˚C to 45˚C, with 

average temperature of 30˚C (Fig. 7a; 7b). The delta regions of West Bengal face 

high humidity during summer time. During rainy season the south-west monsoon 

carries moisture from Bay of Bengal and distributes it over Bengal. The pleasant 

southerly cold wind that blows from Bay of Bengal in southern part during night 

gives relaxation during summer. During winter cold dry wind blows from northern 

part, decreasing the temperature to average range of 9˚C to 16˚C. The cold wind that 

blows in this region from November to February substantially decreases the 

humidity during winter, resulting in dry season (Fig. 8). In the northern hills of 

Darjeeling and Kalimpong districts seasonal temperature fluctuates from 6˚C to 

18˚C with average temperature maxima and minima of 14˚C and 8.9˚C respectively. 

The humidity of this region is around 65% with wind velocity of 5.5 Km/h. 
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Fig.7: Average monthly day (a) and night (b) temperature of West Bengal for the period of 

2014 to 2018 

Fig. 8: Average monthly humidity of West Bengal for the period of 2014 to 2018 
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3.8. Natural Vegetation  

Climate is a foremost determinant of different forest types and more precisely, 

rainfall is key factor though soil, topography, temperature etc plays a prevailing role. 

Conversely, forests put forth an immense influence on the environment of a country 

by retaining humidity in the atmosphere. They avoid rapid run-off, by promoting 

percolation of rainwater. Water that percolates into the soil helps to maintain the 

flow of rivers in deficient rainfall regions and helps to save moisture in the soil. 

The total area of forest in West Bengal was ~16,900 km
2
 which is almost 21% of the 

total area of the State. Several areas are intersected by broad rivers. So the actual 

forest covering area is only 14% leaving the space occupied by rivers. This is not 

uniformly distributed throughout the state but concerted in different areas; one of 

them is the mountains and foothills of North Bengal, another one in the plateau 

fringe and the other one in the southern part of the State i.e. in the Sundarbans. In 

the rest of the State, the present picture of the vegetational pattern and forest types is 

not the same as in the past and has been completely shattered or distorted by intense 

bio-edaphic factors (Basak and Guha Bakshi 1977). 

Four different types of forests exist in the State; these are (a) Mountain temperate 

forest (b) tropical mixed evergreen forests of the foothills (c) the deciduous forests 

of the Western undulating highland and plateau and (d) the tidal forests of 

Sundarbans.  

a. Mountain temperate forest 

This type of forest is generally associated to high altitude and floristic composition 

of the mountainous Darjeeling including its plain areas being greatly influenced by 

the Himalayan elements. Here among 1000 to 1500 metres, subtropical forests are 

observed while temperate forests take place between 1500 to 3000 metres which 

include some varieties of oaks and conifers. Silver fern is incredibly widespread 

above 3000 metres. In the higher altitude alpine meadows, small bushes and 

flowering plants are found. Thus it is observed that the changes of flora with 

increasing altitude in the Himalaya are parallel to the changes that take place, as one 

travels from the tropics to the poles. According to Champion and Seth (1968) the 

forest type is recognized as East Himalayan moist mixed deciduous forest where 
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Shorea robusta is habitually found growing along with various other tress and shrub 

and the bottom is densely covered with grasses. Along with dominating Shorea 

robusta other commonly growing species are Lagerstroemia parviflora, 

Stereopermum personatum, Wrightia tomentosa, Stercullia villosa, Malotus 

philippensis, Erythrina stricta. Bridelia stipularis, Ziziphus rugosa etc. 

b. Tropical and subtropical mixed evergreen forests of the foothills  

Tropical and subtropical moist evergreen forests are observed at the foothills of 

Himalaya. Among 500 to 1000 metres, evergreen forests are observed. This forest is 

moderately dense. There is much undergrowth of shrubs and bushes. Orchids stick 

to the trees and giant creepers form a tangled mass of impassable vegetation. Some 

common species that are growing in this region are Shorea robusta, Terminalia 

bellirica, Stercularia villosa, Terminalia alata, Syzygium cumini, Litsea monopetala, 

Bauhinia vahlii, Pterospermum acerifolium etc.  

c. Mixed evergreen forests of Terai and Duars region 

Mixed evergreen forests in the Terai regions of Darjeeling, Jalpaiguri and Coch 

Bihar. Shorea robusta (Sal) is the most frequently found tree grown along with other 

such as Michelia champaea (Champa), Schima wallichii (Chilauni), Acacia catechu 

(Khair), Gmelina arborea (Gamar) which are less frequently observed. Bamboo is 

also common here. Common associates of this type of forests are: Lagerstroemia 

parviflora, Sterculia villosa, Morinda angustifolia, Maesa indica, Terminalia 

bellirica, Schima wallichii, Earnthemum splendens, Strobilanthes capitatus and 

others. It is very dense and there is much undergrowth of shrubs and bushes like any 

other tropical rain forest. Forests of such types are found in small patches near the 

rivers or streams. 

c. Deciduous forests of the Western undulating highland and plateau 

The dry deciduous forests of the undulating highland and plateau mainly 

concentrated in Medinipur, Bankura, Puruliya, Barddhaman and Birbhum districts. 

Due to porch of the floristically rich hilly plateau of Bihar and Orissa along the 

western boundary of West Bengal the vegetation in these areas of the bordering 

districts represents a distinct type of flora related to the adjoining drier areas of the 
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two States. This forest mainly bears Sal which is different from the Sal bearing 

forest of the northern region in size, undergrowth and other aspects. Here the dry Sal 

forest has been mostly kept as fuel jungle in which other fire-resistant varieties such 

as Butea forndosa (Palash), Bassia latifolia (Mahua) etc. are also grown. There is 

also marked dominance of shrubs and thorny bushes.  

d. The tidal forests of Sundarbans 

The most remarkable and attractive forest vegetation of West Bengal is the 

Mangrove vegetation of Sundarbans. Here the forests consist of the evergreen trees, 

shrubs and herbs. The trees are peculiar to the tidal swamps and can thrive well in 

coastal saline soil. They are characterised by their peculiar root developments which 

can be seen above the soil when the tide water recedes. Another unique feature of 

these plants is that they germinate from their seeds when they still in the tree. With 

the growth of the plant, a stab like root is develops and then falls on the ground at 

that time stabs attach in the ground. This type germination is known as viviparous 

germination. Among the trees grown here Heritiera minor (Sundri) is widespread 

and it grows best on the drier lands near the streams where the salinity is moderate. 

Some other plants which are found in this region are Avicenuia officinalis (baen), 

Excecaria agollocha (gengwa), Phonix palmdosa (hital), Soumeratia apatata 

(Kaora) and Rhizophora mueronata (bhora). Besides, there are various types of 

bushy plants and creepers which can tolerate a considerable degree of salinity. 

Some of the most ideal conditions have rendered this forest a congenial habitat for 

harnessing the world fame Royal Bengal Tiger in the forest and a Tiger Reserve has 

been declared by the Govt. for protecting this race in the Sajnakhali Block of the 

Sundarbans. 

 


