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Preface 

Optimal management of water resources is the necessity of time in the wake of development and 

growing need of population of India. The National Water Policy of India (2002) recognizes that 

development and management of water resources need to be governed by national perspectives in 

order to develop and conserve the scarce water resources in an integrated and environmentally 

sound basis. The policy emphasizes the need for effective management of water resources by 

intensifying research efforts in use of remote sensing technology and developing an information 

system. In this reference a Memorandum of Understanding (MoU) was signed on December 3, 2008 

between the Central Water Commission (CWC) and National Remote Sensing Centre (NRSC), Indian 

{ǇŀŎŜ wŜǎŜŀǊŎƘ hǊƎŀƴƛǎŀǘƛƻƴ όL{whύ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ ǇǊƻƧŜŎǘ άDŜƴŜǊŀǘƛƻƴ ƻŦ 5ŀǘŀōŀǎŜ ŀƴŘ 

LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ²Ŝō ŜƴŀōƭŜŘ ²ŀǘŜǊ ǊŜǎƻǳǊŎŜǎ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳ ƛƴ ǘƘŜ /ƻǳƴǘǊȅέ ǎƘƻǊǘ ƴŀƳŜŘ 

as India-WRIS WebGIS. 

India-WRIS WebGIS has been developed and is in public domain since December 2010 (www.india-

wris.nrsc.gov.inύΦ Lǘ ǇǊƻǾƛŘŜǎ ŀ Ψ{ƛƴƎƭŜ ²ƛƴŘƻǿ ǎƻƭǳǘƛƻƴΩ ŦƻǊ ŀƭƭ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ Řŀǘŀ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ 

in a standardized national GIS framework and  allow users to search, access, visualize, understand 

and analyze comprehensive and contextual water resources data and information  for planning, 

development and Integrated Water Resources Management (IWRM). 

Basin is recognized as the ideal and practical unit of water resources management because it allows 

the holistic understanding of upstream-downstream hydrological interactions and solutions for 

management for all competing sectors of water demand. The  practice  of  basin  planning  has  

developed due to the changing demands on river systems and  the  changing  conditions  of  rivers by 

human interventions.  The multiple uses of water and varying demands on a river basin require an 

integrated approach to managing river basin.  

Basin wise report generation is one the important deliverables of India-WRIS project. Report of 

Ganga basin describes systematically the present status of water resources: major water resources 

projects, hydro-meteorological observations, surface and ground water development scenario, 

topographic characteristics, climatic variability, land use / land cover pattern & allied natural 

resources along with socio-economic profile of the basin. The report contains valuable latest 

information of the basin on all aspects of water resources and allied sectors and will be useful as 

baseline information for the irrigation officials, hydrologists, agriculturalists, conservationists, 

research organizations and all those involved in the development of Ganga basin.  
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Executive Summary 

India is endowed with rich water resources with approximately 45,000 km long riverine systems 

criss-cross the length and breadth of the country. The Ganga river basin is the largest of the basins of 

India with an area of 8,61,452 Sq.km  in India, draining into the 11 states of the country, 

Uttarakhand, Uttar Pradesh, Haryana, Himachal Pradesh, Delhi, Bihar, Jharkhand, Rajasthan, Madhya 

Pradesh, Chhattisgarh and West Bengal. The Ganga river has many tributaries, both in the Himalayan 

region before it enters the plains at Haridwar and further downstream before its confluence with the 

Bay of Bengal. The basin has a total drainage length of about 624235.73 Sq.km. The Ganga basin lies 

ōŜǘǿŜŜƴ Ŝŀǎǘ ƭƻƴƎƛǘǳŘŜǎ тоϲнΩ ǘƻ уфϲрΩ ŀƴŘ ƴƻǊǘƘ ƭŀǘƛǘǳŘŜǎ нмϲсΩ ǘƻ омϲнмΩ ƘŀǾƛng maximum length 

and width of approx. 1,543 km and 1024 km. The average water resource potential of the basin has 

been assessed as 525020 Million Cubic Meters (MCM).  

The basin spreads over 239 parliamentary constituencies (2009) and 2,86,557 villages fall in the 

Ganga basin. Average population density in the Ganga basin is 520 persons per Sq.km as against 312 

for the entire country (2001 census). The cities in the basin have large and growing populations and 

a rapidly expanding industrial base. According to India-WRIS the basin has 386249 settlement 

extents. The basin has a good network of road and rail with a total length 1087488.76 Sq.km and 

24687.34 Sq.km respectively. 

The Ganga basin has vast water resources in form of Surface Water and Ground Water resources. In 

the basin there are 276947 surface water bodies in form of Lakes/Pond, Reservoir, Tanks etc. There 

are 784 dams situated in the Ganga basin, out of which 158 dams are included in National Register 

of Large Dam (NRLD) and 66 barrages, 92 weir and 45 lift schemes are also constructed the basin. 

The water resource assets especially dams in Ganga basin are used for varied purpose like Irrigation, 

Water Supply, Hydro-Electric, and Drinking Water where 92.83% of total assets are used for 

irrigation purpose. The Ganga basin also contains one Inland National Waterways (NW-1) and 12 

Inter Basin Transfer Links are proposed by National Waterways Development Authority of India. 

In the Ganga basin, there are several major systems of canals which cater to almost 28 percent of 

the net irrigated area. There are 478 major and medium irrigation projects that represent a 

command area of about 36.12 percent of the basin. The 39 hydro-electric projects and 56 

powerhouse of Ganga basin are a testament to the regions imǇƻǊǘŀƴŎŜ ǘƻ LƴŘƛŀΨǎ ƻǾŜǊŀƭƭ 

hydroelectricity portfolio. In Ganga basin groundwater is a worthy source and easily accessible 

especially from the aquifers in the alluvial zone. The groundwater usage for irrigation in the states 

falling under Ganga basin accounted for nearly 50 percent of the groundwater irrigated area of the 

entire country.  

Climate is not uniform over the Ganga basin; it varies from alpine, temperate, sub-tropical and 

tropical. Snowfall at higher altitudes accounts for most of the river run-off. With the varied climate, 

the Ganga basin has an attraction for tourists also from all around the world which includes glaciers, 

hill stations, pilgrimages, mountains, peaks, wild life sanctuaries etc.  

For effective utilization and management of water resources this report has been generated for 

Ganga basin to provide an overview on the water statistics and its critical parameters. In order to 

utilize the water efficiently the common people should know about the availability of the current 

water resources present in the country.   
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1. Introduction 

1.1. Overview of basin 

The Ganga basin outspreads in India, Tibet (China), Nepal and Bangladesh over the total area of 

10,86,000 Sq.km. The major part of the geographical area of the Ganga basin lies in India and it is the 

biggest river basin in the country draining an area of 8,61,452 Sq.km which is slightly more than one-

fourth (26.3 %) of the total geographical area of the country. In India, it covers states of Uttar 

Pradesh, Madhya Pradesh, Rajasthan, Bihar, West Bengal, Uttarakhand, Jharkhand, Haryana, 

Chhattisgarh, Himachal Pradesh and Delhi. However the GIS calculated area of the basin is 

808337.11 Sq. km. ¢ƘŜ ōŀǎƛƴ ƭƛŜǎ ōŜǘǿŜŜƴ Ŝŀǎǘ ƭƻƴƎƛǘǳŘŜǎ тоϲнΩ ǘƻ уфϲрΩ ŀƴŘ ƴƻǊǘƘ ƭŀǘƛǘǳŘŜǎ нмϲсΩ ǘƻ 

омϲнмΩ ƘŀǾƛƴƎ ƳŀȄimum length and width of approximately 1,543 km and 1024 km respectively. The 

geographical extent of the Ganga basin is shown in Map 1. The basin is bounded by the Himalayas on 

the north, by the Aravalli on the west, by the Vindhyas and Chottanagpur plateau on the south and 

by the Brahmaputra Ridge on the east. The Great Desert of Rajasthan and the Aravalli hills form the 

ridge between the Indus and Ganga drainage system. The delta of the greater Ganga basin is one of 

the largest in the world and is known by the name Sundarbans after the Sundari trees covering an 

area of 60,000 Sq.km. The salient features for the basin are listed in Table 1. 

The Ganga is the 20th longest river in the Asia and the 41st longest in the world (Source: Philips World 

Atlas). The headwaters region of Ganga is the Himalayas dotted by number of mighty tributaries. 

The Bhagirathi river that rises from the Gangotri glacier near Gomukh at an elevation of about 7,010 

m above mean sea level in the Uttarkashi district of Uttarakhand is considered as the source of 

Ganga river. It descends down the valley up to Devprayag where after joining another hill stream 

Alaknanda, it is called Ganga. Flowing downhill the river is joined by a number of streams, such as 

the Mandakini, the Dhuli Ganga and the Pindar. The total length of river Ganga (measured along the 

Bhagirathi and the Hooghly) up to its outfall into Bay of Bengal is 2,525 km with 631 km navigable 

length.  

From a hydrological point of view, the entire length of Ganga river in India can be divided in three 

stretches. The Upper Ganga reach, that extends from the origin to Narora Barrage in Bulandshahar 

district of Uttar Pradesh; the Middle Ganga reach from Narora Barrage to Ballia district in Uttar 

Pradesh, and the lower Ganga reach from Ballia to its delta. The principal tributaries joining the river 

from right are the Yamuna and the Sone. The Ramganga, the Ghaghara, the Gandak, the Kosi and the 

Mahananda join the river from left. The Chambal and the Betwa are the two important sub- 

tributaries join the river from left. The Ganga basin map with major drainage and location of hydro 

observation sites are shown in Map 3 and their corresponding details of hydro observation sites are 

given in Table 2. 

Ganga has been a cradle of human civilization since time immemorial. It is one of the most sacred 

rivers in the world and is deeply revered by the people of this country. The Ganga drains a basin of 

extraordinary variation in altitude, climate, land use and cropping pattern. The Ganga basin has large 

number of water resource assets and surface water bodies which is covered by 11 states and most of 

its area is covered by Uttar Pradesh (28.02%) and Madhya Pradesh (21.02%) of the total basin area. 

The other states in embraces of Ganga basin are Rajasthan, Bihar, Jharkhand, Chhattisgarh, West 

Bengal, Uttarakhand, Haryana, Himachal Pradesh and Delhi. The state wise distribution of the 

drainage area of the basin is shown in Figure-1.  
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 Figure 1. State wise drainage area of Ganga basin (In Indian Territory) 

 

According to Census 2001, 242 districts fall in Ganga basin among these five states completely fall in 

the basin are Uttar Pradesh (70 districts), Bihar (37 districts), Delhi (9 districts), Jharkhand (18 

districts) and Uttarakhand (13 districts). Other six states have only few districts that are part of 

Ganga basin. They are 17 out of 18 districts of West Bengal, 35 out of 45 districts of Madhya 

Pradesh, 12 out of 19 districts of Haryana, 19 out of 32 districts of Rajasthan, 4 out of 12 districts of 

Himachal Pradesh and 6 out of 16 districts Chhattisgarh. The basin spreads over 239 parliamentary 

constituencies (2009) comprising 80 of Uttar Pradesh, 40 of Bihar, 40 of West Bengal, 25 of Madhya 

Pradesh, 16 of Rajasthan, 12 of Jharkhand, 8 of Haryana, 5 of Uttarakhand, 4 of Chhattisgarh, 2 of 

Himachal Pradesh and 7 of Delhi. The major cities along the Ganga are Haridwar, Moradabad, 

Rampur, Allahabad, Kanpur, Patna, Varanasi and Rajshahi. 

The Ganga and its tributaries have formed a large flat and fertile plain in North India. The availability 

of abundant water resources, fertile soil, and suitable climate have given rise to a highly developed 

agriculture based civilization and one of the most densely populated regions of the world. The major 

part of basin in Indian territory is covered with agricultural land accounting to 65.57 percent of the 

total basin area and 3.47 percent of the basin is covered by water bodies; supporting about 43 

percent of its population (448.3 million as per 2001 census). Also the Ganga delta is inhabited by 

many wild animals and significantly the Royal Bengal Tiger found in Indian sub-continent. The fish 

population in the rivers is high and the bird life in the basin is also prolific. 

The climate in the basin is varying from sub-humid to hot and humid monsoonal region and rainfall 

mostly occurs in the monsoon period from June to September. The seasonality of flow in rivers in 

the basin is so acute and it causes floods, particularly in the portions of Bihar and West Bengal and 

led to the annual flood hazards and river bank erosion. Also the Himalayas in Uttarakhand and part 

of Himachal Pradesh falling in the basin experience snow falls. 

 

Uttar Pradesh: 241392 Sq.km (28.02 %)

Madhya Pradesh: 181065.5 Sq.km (21.02 %)

Rajasthan: 112496.26 Sq.km (13.06 %)

Bihar: 93579.8  Sq.km (10.86 %)

West Bengal: 71489 Sq.km (8.30 %)

Uttarakhand: 52988.5 Sq.km (6.15 %)

Jharkhand: 50389.14 Sq.km (5.85 %)

Haryana: 34343 Sq.km (3.99 %)

Chhattisgarh: 17907.60 Sq.km (5.85 %)

Himachal Pradesh: 4317 Sq.km (0.50 %)

Delhi: 1484.2 Sq.km (0.17 %)
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Map 1. Index map  
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Table 1. Salient features of the basin   

Salient Features of the Basin 

1  Basin Extent тоϲ нΩ ǘƻ уфϲ рΩ 9 
нмϲ сΩ ǘƻ омϲ нмΩ b 

2  Area (Sq.km ) 10,86,000 (Total) 
8,61,452 (With in India) 

3  Length of Ganga river (km) 2525 

4  States in the basin Uttar Pradesh (28.02 %) 
Madhya Pradesh (21.02 %) 
Rajasthan (13.06 %) 
Bihar (10.86%) 
West Bengal (8.3 %) 
Uttarakhand (6.15 %) 
Jharkhand (5.85 %) 
Haryana (3.99 %) 
Chhattisgarh (2.08 %) 
Himachal Pradesh (0.5 %) 
Delhi (0.17 %) 

5  Districts (Census 2011) 252 

6  Parliamentary Constituencies (2009) 239 

7  Average Annual Rainfall (mm) 1059.74 

8  Average Maximum Temperature (o C) 32.05 

9  Average Minimum Temperature (o C) 18.44° 

10  Total Population 32,91,55,760 

11  Number of villages 2,86,557 

12  Highest Elevation (m) 7512 

13  Average Annual Water Potential (BCM) 525.02 

14  Live Storage Capacity of Completed Projects (MCM) 42060.2 

15  Live Storage Capacity of Projects Under Construction (MCM) 18600.18 

16  Total Live Storage Capacity of Projects (MCM) 60660.38 

17  Utilizable Surface Water (BCM) 250 

18  Number of Sub Basins 19 

19  Number of Watersheds 980 

20  Number of Water Resources Structures Dams - 784 
Barrages - 66 
Weirs - 92 
Anicuts - 1 
Lifts - 45 
Power Houses - 56 

21  Highest Dam  Tehri dam - 260.5 m 

22  Longest Dam Nanak Sagar Dam (Uttar Pradesh) - 19.2 km 

23  Highest Barrage Banbassa Barrage (Uttarakhand) - 603.5 m 

24  Longest Barrage Giri Barrage (Himachal Pradesh) - 619.35 m 

25  Number of Irrigation projects Major - 144 
Medium - 334 
ERM - 63 

26  Number of HE projects 39 

27  Number of Ground Water Observation wells 5745 

28  Number of Hydro-Observation Sites 318 

29  Number of Flood Forecasting Sites 87 

30  Water tourism sites 336 
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Map 2a. Satellite Imagery of Ganga Basin  
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Map 2b. Ganga Basin- Drainage & Sub-basin



Ganga Basin Report                                                                                                                                      

 

  www.india-wris.nrsc.gov.in                                                                                                                                             

  7         7 

Table 2. Ganga basin Hydro Observation Sites 
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1.2. Topography 

The Ganga basin comprises of three large topographic divisions of the Indian subcontinent, namely 

the Himalayan Young Fold Mountains, the Gangetic Plain, and the Central Indian highlands. The 

Himalayan Fold Mountains comprises the Himalayan ranges including their foot hills with numerous 

snow peaks rising above 7000m. Each of these peaks is surrounded by snow fields and glaciers. All 

the tributaries are characterized by well regulated flows and assured supply of water throughout the 

year by these glaciers. The Gangetic plains, in which the main stem of Ganga lies, situated between 

the Himalayas and the Deccan plateau, constitute the most of the sub-basin ideally suited for 

intensive cultivation. It consists of alluvial formation and is a vast flat depositional surface at an 

elevation below 300m. The Central highlands lying to the south of the Great Plains consists of 

mountains, hills and plateaus intersected by valleys and river plains. They are largely covered by 

forests. Aravali uplands, Bundelkhand upland, Malwa plateau, Vindhyan ranges and Narmada valley 

lies in this region.  

The Gangetic plains are mostly divided into three parts, Upper Ganga plains, Middle Ganga plains 

and Lower Ganga plains. The Upper Ganga plain is the part of the Great Plains lying approximately 

between the Yamuna in the west covering the parts of Uttarakhand and Uttar Pradesh. The region is 

delimited in the north by 300m contour which separates it from the Garh - Kum Himalaya west of 

Sarda while the International boundary of Nepal marks the limit towards the east. In the south the 

Yamuna demarcates its border with the Bundelkhand. The axis of the topographic trough 

paradoxically lies nearer the peninsular block or along the Ganga which traverses the area in a 

south-southeasterly direction. Thus there is, though not perceptible, a tract adjacent to the foot hills 

where the slope is higher and has resulted in the preponderance of numerous small streams, 

assigning a somewhat medium to fine texture to this part. The southern counterparts, particularly 

north of the Ganga are characterized by the sluggishly-flowing streams like the Ramganga and the 

Ghaghara studded with ox-bows, sandy stretches (the Bhurs) etc. The topographic diversities 

produced by the changing river courses are predominantly observed in the Ramganga and the 

Ghaghara valleys, particularly in their flood plains. 

The streams such as the Kali, the Hindan, and the Pandu etc. have to go a long way parallel to their 

master streams to empty themselves. Distinct, though areally insignificant, in topographic 

expressions is the Yamunapar or the Yamuna-lower Chambal tract. The deep valley separated by 

sharp spurs and buttresses are the main features of Upper Ganga Plain. Topographically most 

significant and complex part of the region is the submontane belt, running at the foot of the Siwaliks 

from west to east across the area on the northern border consisting of the two parallel strips ς the 

piedmont zone, the Bhabar (the Doab region) and the adjoining relatively gently sloping Tarai belt.  

The Middle Ganga Plain is the largest among the three plains of the Ganga. It covers the Bihar plains 

and the Eastern Uttar Pradesh lying on the entire side of the Ganga and the Ghaghara within the 

Himalayan and the peninsular ramparts on the north and the south respectively. Structurally the 

region is the segment of the great Indo-Ganga trough; however it has some marginal portions of the 

other two major formations that are Siwaliks in the northern part of the Champaran district and the 

fringes and the projections of the peninsular block in the south. In general, it is below 100m above 

the sea level, except that is gradually rises from Domariaganj in Basti up to 130m in the North West 

and up to 150m in the south in cooperating the projections of the southern uplands; in the east the 

Kosi plain ranges between 30m in the south to 75m in the extreme north. A more pronounced relief 

is occasioned when the plain meets the hilly area in the north bearing the stamp of their loosely-set 

gravelly nature, particularly in the extreme north, where the surface appears to be broken by large 
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rivers like the Ghaghara, the Rapti, the Gandak, the Bagmati, the Kosi etc., which comb the region 

with their affluents in an intricate pattern. 

The Lower Ganga Plain includes the Kishanganj district of Bihar, whole of West Bengal excluding the 

Purulia district and the mountainous parts of Darjeeling district and most of the parts of Bangladesh. 

The region embraces the area from the foot of the Darjeeling Himalayas in the north to the Bay of 

Bengal in the south and from the edge of the Chottanagpur Highlands in the west to the border of 

Bangladesh and Assam in the east. Topographic expressions in the region hardly speak of any well-

defined stage of their evolution. The monotonous surface is dissected frequently by the channels of 

the tributaries or distributaries of the main stream, the Ganga. There are (i) the Malda west Dinajpur 

tract where the inliers of the lateritic alluvium are sufficient to break the general monotony of the 

plain, (ii) the tract bordering the Chottanagpur Highlands, (iii) the Midnapore Coast where the sand 

dunes on the terraces appear to be more significant element of landforms, (iv) the Duars of 

Jalpaigurl and Darjeeling. To the east of the shoreline lies bulge of the Ganga (Sundarbans) where 

the depositional activity of the stream is prominent and new surface is being continuosly added. 

As per Digital Elevation Model (DEM) obtained from Shuttle Radar Topographic Mission (SRTM 90m), 

the elevation of Ganga basin ranges from 8000 m to 0 m (near Coast) and its variations are shown in 

Map 4. The terrain of the basin is very rugged in the north-eastern part and flat towards 

downstream side. The Himalayan region of the basin contains nine of the fourteen highest peaks in 

the world over 8,000m in height, including Mount Everest which is the highest point of the basin. 

The other peaks over 8,000m in the basin are Kangchenjunga, Lhotse, Makalu, Cho Oyu, Dhaulagiri, 

Manaslu, Annapurna and Shishapangma. The Himalayan portion of the basin includes the south-

eastern portion of the state of Himachal Pradesh, the entire state of Uttarakhand and the extreme 

north-western portion of the state of West Bengal. Major area of the basin falls within 300-500 m 

elevation zone. The elevation variation the basin is depicted in Table 3.  

Table 3. Elevation zones 
Sl. no. Elevation (m) Area (Sq.km.) % of Total Area 

1  < 5 10441.16 1.21 

2  5-10 8320.58 0.97 

3  10-50 58940.57 6.84 

4  50-100 122902.46 14.27 

5  100-200 200790.42 23.31 

6  200-300 123124.65 14.29 

7  300-400 105002.90 12.19 

8  400-500 114920.62 13.34 

9  500-750 59722.04 6.93 

10  750-1000 8741.36 1.01 

11  1000-1500 11636.73 1.35 

12  1500-2000 10699.95 1.24 

13  2000-3000 9540.63 1.11 

14  3000-4000 4886.73 0.57 

15  4000-5000 6320.05 0.73 

16  5000-6000 5096.32 0.59 

17  > 6000 364.8297 0.042351 
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1.3 Climate 

In India, four distinguishable temperature zones: tropical, sub-tropical, temperate and alpine. 

Among these, the tropical zones and subtropical temperature zones are most predominant in the 

entire Ganga basin. The tropical zone in the basin has a mean annual temperature over 24°C and 

mean temperature of January over 18°C and subtropical temperature zone has a mean annual 

temperature over 17°C - 24°C and mean temperature of January over 10°C - 18°C. The hydrologic 

cycle in the Ganga basin is governed by the southwest monsoon. About 84 percent of the total 

rainfall occurs in the monsoon from June to September. Consequently, stream flow in the Ganga is 

highly seasonal and the seasonality of flow is so acute that it even causes flood condition in the 

plains. 

The proximity of the Bay of Bengal on the south and the alignment of the Himalayas in the north 

determine largely the climatic character of the basin. The Upper plains of Ganga is a sub-humid 

region and has an average weather conditions emerging out of the combined effect of the various 

elements lead to the four seasons like the hot summer, the wet winter, the pre-winter transition and 

the winter. The higher elevation zones of the Himalayan ranges especially the Uttarakhand and 

Himachal Pradesh parts experience lower temperatures than the other parts of the basin. These 

parts also experiences snowfall. The Middle Ganga plains lay between the Himalayas on the north 

and the peninsular foreland in the south make the region transitional in climate character. The 

winter cyclones with occasional cold waves and the hot summer winds from the west sweep the 

entire middle region. The lower Ganga plain usually experiences a hot and humid monsoonal 

climate.  

1.3.1. Temperature 

The Ganga basin forms an extensive bowl of warm air, especially during the day-time. The mean 

maximum daily temperature even in the coldest month (January) does not fall below 21°C, except in 

the higher hills, whereas the air temperature starts rapidly rising all over Ganga basin from March 

onwards, beginning a hot season that prevails from April to June. Usually, May is the hottest month 

in most part of the basin, except in lower Bengal. In the Gangetic plains, the daily mean maximum 

temperature in May shoots up as high as 40°C in westwards of Gaya and 42.3°C in Kota in the Central 

Indian upland region. The minimum temperature is usually higher than 8°C mainly because of the 

lower plains of the basin. Low temperatures in the basin are often associated with the intrusion of 

cold air from across the Gangetic plain in the months of December and January.  

The air temperature starts falling with the onset of the monsoon from June onwards, making the 

weather more humid and equable. The diurnal range between the daily mean minimum and the 

daily mean maximum temperature reduces progressively as the monsoon advances. Eventually, the 

lowest diurnal range of temperature occurs at the peak of the monsoon, which is usually in August, 

though sometimes in July. Due to its proximity to the coast, Kolkata stands as an exception, with its 

highest diurnal range occurring during the coldest month (January). On account of high population 

density and a heavy concentration of industrial units in the Metropolitan Districts, the effect of 

temperature is very pronounced, with frequent episodes of smog in the winter evenings followed by 

mist in the colder morning hours. As per IMD grid data analyzed under this project, the average 

annual mean temperature of Ganga basin of 35 years (1969-2004) is 24.82°C. The average annual 

maximum temperature of Ganga basin of 35 years (1969-2004) is 31.22°C and annual maximum 

temperature was noted on 1987 is 32.05°C. The average annual minimum temperature of Ganga 

basin of 35 years (1969-2004) is 18.44°C and annual minimum temperature was noted on 1971 is 

17.68°C. The average minimum, maximum and mean temperature from January to December of 35 
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years is shown in the Figure-2. The detailed monthly average temperature for the period of 1969 to 

2004 is given in Annexure-II-B. 

 
Figure 2. Monthly average temperature (1969-2004) 

1.3.2. Rainfall 

The weather in the Ganga basin is characterized by a distinct wet season during the period of south 

west monsoon (June to September). The southwest monsoon makes landfall at the mouth of the 

Ganga around the first week of June and advances upstream. By the end of July the monsoon 

reaches the western end of the Ganga basin. In the majority of the basin, the rainy season spreads 

over three months (July, August and September) and usually 70 to 80 percent of the total annual 

rainfall occurs during this period. In the eastern part of the basin, such as in West Bengal and Bihar, 

the wet season is longer, usually starting in June and continuing until the end of September or early 

October. 

The average annual rainfall for Ganga basin varies from 400 - 2000 mm as is depicted in the Map 5.  

The value of rainfall for 34 years (1971-2005) the Ganga basin can be broadly is classified into 11 

zones based on the rainfall received in that area. About 27.31 percent of total area of Ganga basin 

receives a rainfall of 1000-1200mm, 23.14 percent area receives 800-1000mm, 15.51 percent area of 

the basin receives 600-800mm and 14.29 percent of basin area receives 1200-1400mm. The detailed 

sub-basin wise annual rainfall from 1971 to 2004 is given in Annexure-II-A. 
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Ministry of Rural Development (MoRD), in 2002, has identified the districts and blocks that are 

affected by drought and declared them as drought prone under Drought Prone Area Programme 

(DPAP). As per DPAP scheme, the Ganga basin has 76 districts of 9 states are affected by drought 

(Bihar- 6 districts, Chhattisgarh- 3 districts, Himachal Pradesh- 1 districts, Jharkhand- 14 districts, 

Madhya Pradesh- 16 districts, Rajasthan- 8 districts, Uttarakhand- 7 districts, Uttar Pradesh- 16 

districts, West Bengal - 5 districts). 

1.3.3. Trend and Variability of Rainfall 

The annual average rainfall in the basin varies between 400 - 2000 mm. Eighty percent of the rainfall 

occurs during the monsoon months i.e. between June and October. Because of large temporal 

variations in precipitation over the year, there is wide fluctuation in the flow characteristics of the 

river. The highest rainfall of 1441.26 mm is observed in 1971 and lowest rainfall of 786.57 mm is 

observed in 1979. The trend line of monthly average rainfall (1971-2004) in Figure -3 shows that 

there is a marginal decrease in average annual rainfall. The average annual rainfall for the basin is 

estimated as 1059.74 mm. 

Within the Ganga basin, every square kilometer of land surface area receives an average of 1 MCM 

of water annually through rainfall. However, less than half of this is actually available, after 

accounting for water lost through evapo-transpiration (30 %) and seepage into the ground (20 %). 

Since the vast majority is concentrated in a three month span in most of the basin, the water 

available from rainfall usually exceeds what is lost through evaporation during this period, allowing 

some surplus water to flow down the Ganga and its tributaries. 

 

Figure 3. Trend of monthly average rainfall (1971-2004)
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1.4. Major River  

The river network or drainage channels flows from higher reaches to lower levels often following the 

topography and slope of the terrain and flows towards the sea. The basin in general is well-

integrated drainage system of the Ganga. In the Upper Ganga, almost all the streams follow a NW-SE 

course concomitant with the lie of the land. The region has a pinnate drainage, an extreme case of 

the dendritic pattern on macro level. Braiding of the Yamuna, the Ganga, the Ramganga and the 

Ghaghara, the sandy shoals often liable to inundation during monsoons, and the frequent 

meandering are also common features. The Ganga and its major tributaries, the Yamuna, the 

Ramganga and the Ghaghara are the only Himalayan rivers which carry sufficient water all over the 

year round. Wide flood plains and high banks are the common features in the course of the Ganga 

and the Yamuna along with slit and clay deposits. The Kali, the Sukhata, the Gomti etc., mark the 

next zone of rivers with source in the Bhabar and the Tarai. Most of the streams are perennial with 

more defined course. Yet another group of the streams, the Kali East, the Sot, the Sai, the Kalyan 

etc., are entirely the plain rivers originating from the depressions or Tals in the bhangar tracts. From 

the south the Chambal is the only major tributary joining the main stream, the Ganga. The length 

and origin of major rivers and tributaries are given in Table 4.  

In Middle Ganga plains, the drainage lines hold particular significant in governing the human 

occupancy of land, particularly the agricultural land and settlements. The drainage pattern is 

dendritic in general, and the general characteristic feature is that the rivers meet at acute angles and 

several tributaries form parallel or sub-parallel lines to the main stream. The major rivers that meet 

the main stream in the middle plain are the Gandak, the Kosi, the Sone and other small tributaries of 

Ganga like the Tons, the Karmansa, the Chatar, the Jargo, the Karnauti, the Khejuri on the west of 

the Sone and those on the east of the Sone are the Punpun, the Mohini and the Chandan. The floods 

are recurring feature in this region particularly in the North Ganga plains. Almost all rivers in this 

middle plain develop a capacity to spill over in the monsoon period and notoriously dynamic in their 

character, particularly the great masters, the Rapti, the Ghaghara, the Gandak, the Kosi, the Sone 

and the main Ganga itself. 

The Lower Ganga plain drainage system is constituted by the tributaries and distributaries of the 

main Ganga where Padma and Bhagirathi being the most important distributaries of Ganga. A host 

of streams such as the Mahananda, the Mayurakshi, the Damodar, and the Dwarkeswar are notable 

among them decends from Himalaya and rush into their main stream. The Hoogly-Bhagirathi act as 

the main stream in the lower Ganga plain which joins the Bay of Bengal near the Sagar Island. The 

shifting courses of the rivers with the voluminous discharge and shorter course in this plain had 

made a significant impact on the human occupancy in this region. The details of each major river 

flowing in the Ganga basin are given below: 

Ganga: The Ganga river is one of the prime rivers of India and it flows east through the Gangetic 

plains of Northern India into the country of Bangladesh. The Ganga originates as Bhagirathi from the 

Gangotri glaciers in the Himalayas at an elevation of about 7,010 m in Uttarkashi district of 

Uttarakhand. After its confluence with the Alaknanda at Devprayag, the river assumes the name of 

ΨDŀƴƎŀΩ ŀƴŘ Ŧƭƻǿǎ ŦƻǊ ŀ ǘƻǘŀƭ ƭŜƴƎǘƘ ƻŦ ŀōƻǳǘ нрнр ƪƳ (Uttar Pradesh 1,450 km, Bihar 445 km, West 

Bengal 520 km) up to its outfall into the Bay of Bengal through the former main course of Bhagirathi-

Hooghly. Although many small streams comprise the headwaters of the Ganga, the six longest are 

the Alaknanda, Dhauliganga, Nandakini, Pindar, Mandakini, and Bhagirathi rivers. The five 

confluences of these rivers are considered important and sacred in Hindu mythology, known as the 
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Panch Prayag, are all along the Alaknanda. They are, in downstream order, Vishnuprayag, where the 

Dhauliganga joins the Alaknanda; Nandprayag, where the Nandakini joins; Karnaprayag, where the 

Pindar joins, Rudraprayag, where the Mandakini joins; and finally, Devprayag, where the Bhagirathi 

joins the Alaknanda to form the Ganga river.After running some 250 km from its source, the Ganga 

pierces through the Himalayas at Sukhi (near Rishikesh), before turning southwestwards for another 

30 km where it finally descends into the vast Indo-Gangetic plain at Haridwar (elevation 283 m). At 

this point, the river swells into a mighty stream of 750 m width. The Ganga does not receive any 

major tributary until the Ramganga joins at Kannauj adding about 17.79 billion cum/annum of water. 

From Haridwar down to Allahabad, a distance of about 720 km it flows in south/south-easterly 

direction. At Allahabad (1020 km from the source), the Ganga is joined on the right by the Yamuna 

river, which actually contributes more water (57.24 billion cum / annum) than the main river itself, 

augmenting the flow volume of the Ganga significantly. Lower down, the river bears eastwards and 

flow past Varanasi to enter Bihar just below Ballia.  

Entering West Bengal, the river swings round the Rajmahal hill range opposite Manihari Ghat and 

flows almost due south. The delta of the Ganga can be said to start from Farakka, in the state of 

West Bengal, having increased its flow volume at each confluence. In addition to flow volume, water 

quality and sediment load also fluctuate depending on the composition of the contributing stream.  

The river divides into two arms about 40km. below Farakka. The left arm known as the Padma flows 

eastwards into Bangladesh while the right arm, known as Bhagirathi continues to flow in a southerly 

direction. After Nabadwip it is known as the Hooghly. The river ultimately flows into the Bay of 

Bengal downstream of Calcutta. Important tributaries to join the river in West Bengal are the Ajay, 

the Dwarka, the Damodar, the Rupnarayan and the Haldi. The river line diagram of the Ganga river 

and its major tributaries and distributaries is shown in Figure 4. 

The principal tributaries joining the main river are the Yamuna, the Ramganga, the Ghaghara, the 

Gandak, the Burhi Gandak, the Kosi, the Mahananda and the Sone and the Chambal and the Betwa 

being important sub-tributaries. In Uttar Pradesh the Ganga receives a number of tributaries on both 

the banks. Of the left bank tributaries, the Ramganga and the Gomti are the most important. The 

Yamuna river joins the Ganga river on its right bank at Allahabad. The Tons and the Karamnasa are 

the other right bank tributaries in Uttar Pradesh. After leaving UP, the Ghaghara joins the Ganga 

river near Chapra. During its course in Bihar the river flowing eastwards receives a number of major 

tributaries on both banks. The Great Gandak, the Burhi Gandak, the Bagmati and the Kosi are the 

major rivers that join it on the left bank and the Sone, the Pun Pun, the Kiul, the Chandan, the Gerua 

and others on the right bank.  

Yamuna: The Yamuna river is the biggest tributary of the Ganga river. It is also considered as sacred 

river in India. The Yamuna river originates in the Tehri Garhwal district of Uttarakhand from the 

Yamunotri glacier near Banderpoonch peaks (38° рфΩb ту° нтΩ9) at the elevation of about 6,320m 

above the sea level in the Mussoorie range of lower Himalayas. Arising from the source, the Yamuna 

river flows through a series of valleys for about 200 km in lower Himalayas and then emerges into 

Indo-Gangetic plains. In the upper reaches, the gradient of the river is steep and the entire 

geomorphology of the valley has been carved by the erosive action of the river water. In the 

headwater reach of 200 km, the Yamuna draws water from several major streams. The combined 

stream flows through the Shivalik range of hills of Himachal Pradesh and Uttarakhand states and 

enters into the plains at Dak Pathar in Uttarakhand. From Dak Pathar, the Yamuna flows through the 

famous Sikh religious shrine of Poanta Sahib. Flowing through the Poanta Sahib, it emerges from the 



Ganga Basin Report                                                                                                                                      

  www.india-wris.nrsc.gov.in                                                                                                                                             

    17     17 

foothills of Kalesan, north of Hathnikund/Tajewala where the river water get diverted into Western 

Yamuna Canal and Eastern Yamuna Canal for irrigation.  

The Yamuna river enters Delhi near Palla village after traversing for about 224 km. Further 

downstream, Yamuna flows through the Agra city which is famous for Taj Mahal. Shortly afterwards, 

it passes through another historical city, Mathura. The total length of Yamuna from its origin to 

Allahabad (confluence with Ganga) is 1,376 km and the drainage area is 3,66,223 Sq.km. The Yamuna 

is a mighty river in itself and has a number of tributaries. In its first 170 km stretch, the tributaries 

the Risiganga, Hanumanganga, Tons and Giri join the main river. Later big rivers, such as the 

Chambal, the Sind, the Betwa and the Ken join it. The catchment of the Yamuna river system covers 

the parts of Uttar Pradesh, Uttarakhand, Himachal Pradesh, Haryana, Rajasthan, Madhya Pradesh 

and Delhi.  

Tributaries of the Yamuna 

The tributaries of Yamuna account for 70.9 percent of the catchment area; the balance of 29.1 

percent area is directly drained by the Yamuna. Further the catchment area of Yamuna amounts to 

40.2 percent of the area of the Ganga basin and 10.7 percent of the land in our country. The 

important tributaries of Yamuna river are the Tons, the Chambal, the Hindon, the Sarda, the Betwa 

and the Ken. The main Yamuna and Tons are fed by glaciers, viz., the Banderpoonch glacier and its 

branches originate from the Great Himalayas. Other small tributaries include the Risiganga, the 

Hanumanganga, the Unta, the Karan, the Rind and the Giri. The Risiganga a tributary of the Yamuna 

rises 3 km further north-west and joins the Yamunotri  stream on its right bank near Banas while 

other two streams the Unta and the Hanumanganga rising from the Jakhal glacier and the Chhaian 

Barmak glacier respectively to the south of Banderpoonch meet the main stream on its left bank. A 

brief description of important tributaries of the Yamuna is given in the following sections:  

i. Tons: The Tons is the largest Himalayan tributary of the Yamuna, rises from the north-eastern slope 

of Banderpoonch at an elevation of 3900 m and flowing in a valley north-west of Yamuna, meets it 

below Kalsi on the south-west fringe of the Mussoorie range. At the confluence of the two rivers, 

the Tons carry almost twice the volume of waters as the Yamuna and are considered as the 

principal source of the river. Another important tributary, the Giri rise further north-west of the 

Tons draining areas in Himachal Pradesh.  

ii. Kali: The Kali river originates from the Doon valley in the western part of Uttarakhand. The river is 

named Kali possibly because of the color of the river water that is black in color. From its origin up 

to the confluence with Hindon river, a tributary of Yamuna travels a distance of about 150 km 

through Saharanpur, Muzaffarnagar, Meerut and Ghaziabad districts. Despite a significant drainage 

area of about 750 Sq.km, mostly laying in plains the river does not carry any significant flow.   

iii. Hindon: Hindon is an important tributary of Yamuna river, which is sandwiched between two major 

rivers: Ganga on the left and Yamuna on the right. Hindon originates from upper Shivalik (lower 

Himalayas). It is purely rainfed river with a catchment area of about 7,083 Sq.km and this river has a 

total run of about 400 km. 

iv. Banganga: The Banganga originates in the Aravalli hills near Arnasar and Bairath in Jaipur district. It 

flows towards south up to the village of Ghat, then east through partly hilly and partly plain terrain. 

The length of the river is 240 km. The main tributaries of the Banganga are the Gumti Nala, the Suri, 

the Sanwan and the Palasan rivers. 

v. Chambal: The most important tributary of the Yamuna is the Chambal river also known as 

Charmanvati in ancient times is the largest river flowing through Rajasthan state. It rises in the 
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Vindhya range near Mhow in the Indore district of Madhya Pradesh at an elevation of 854 m and 

flows generally northerly direction up to the Madhya Pradesh-Rajasthan border. In this reach, the 

Chamla, the Siwana and the Retam join the river from the left and the Shipra and the Chhoti Kali 

Sindh from the right. It receives a major tributary from the right near the village of Laban, the Kali 

Sindh and another tributary the Kural from the left. The Banas the major left bank tributary of 

Chambal, joins the Chambal near the village of Rameshwar and other major right bank tributary, 

the Parbati joins the river near the village of Pali district. The river is mainly a rainfed river. 

vi. Betwa: The Betwa river tributary of the Yamuna rises in the Bhopal district of Madhya Pradesh at 

an elevation of about 475 m above the mean sea level. After flowing in a generally north-eastern 

direction through Madhya Pradesh, it enters the Jhansi district of Uttar Pradesh. After traversing a 

distance of 590 km, the river joins the Yamuna near Hamirpur in Uttar Pradesh. One of the 

important tributaries of the Betwa river is the Dhasan river. The river has 14 principal tributaries 

out of which 11 are completely in Madhya Pradesh. The Halali and Dhasan rivers are the important 

tributaries of the Betwa river, the Halali being the largest tributary with a length of 180 km.  

vii. Ken: The Ken, one of the tributary of Yamuna flows through the Madhya Pradesh and Uttar Pradesh 

states.  The Ken river has its origin on the north-west slopes of the Kaimur hills in the Satna district 

of Madhya Pradesh. It generally flows in a north-easterly direction and joins the Yamuna near 

Chilla. The river has a total length of 357 km and forms a state boundary between Chhattarpur 

district of Madhya Pradesh and Banda district of Uttar Pradesh. The tributaries of Ken are the 

Sonar, the Bearma, the Kopra, the Bewas, the Urmil, the Mirhasan, the Kutni, the Kail, the Gurne, 

the Patan, the Siameri, the Chandrawal, the Banne etc. The longest tributary is Sonar which is 227 

km in length and wholly lies in Madhya Pradesh.  

viii. Sindh: The Sindh river is one of the longest rivers of the Central India to join the Yamuna river on its 

right bank. It rises in a tank 543m above the sea level near a village in Vidisha district of Madhya 

Pradesh. It generally flows in north-eastern direction joins Yamuna in Uttar Pradesh, slightly 

downstream of the confluence of the Chambal with the Yamuna. The river receives number of 

tributaries; the more important of them are the Parbati and the Kunwari on its left bank and the 

Pahuj on its right.  

Ramganga: The Ramganga river is the first major tributary to join the Ganga at its left bank. It rises in 

the lower Himalayas at an altitude of about 3110 m above the mean sea level near the village of 

Lohba in the Garhwal district of Uttarakhand. The total length of the river from the source to its 

outfall into the Ganga is 596 km and the entire length lies in the Uttarakhand and Uttar Pradesh. A 

number of tributaries join the river mostly from the left. The river enters the plains at Kalagarh near 

the border of the Garhwal district, where the famous Ramganga dam has been constructed. Beyond 

Kalagarh, the river flows in a southeasterly direction and finally joins the Ganga on its left bank near 

Kannauj in the Fategarh district. The most important tributaries are the Khoh, the Gangan, the Aril, 

the Kosi and the Deoha (Gorra) rivers. 

Gomti: The Gomti river originates near Manikot in the Pillibhit district of Uttar Pradesh at an 

elevation of 200 m and drains the area between the Ramganga and the Sarda, in the upper reach 

and the area between the Ganga and the Ghaghara, in the lower reach. The total length of the river 

is about 940 km. From the origin to its confluence with Ganga, the river flows entirely in the State of 

Uttar Pradesh. Lucknow the capital city of Uttar Pradesh is situated on the banks of Gomti and it 

joins the Ganga in Audihar in Jaunpur district of Uttar Pradesh. The main tributaries of the Gomti are 

the Gachai, the Sai, the Jomkai, the Barna, the Chuha and the Saryu. Major cities situated on its 

banks are Lucknow, Sitapur, Hardoi, Barabanki, Rae Bareli, Pratapgarh, Sultanpur and Jaunpur. 
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Ghaghara: The Ghaghara river known variously as the Sarju or the Dehwa contains the combined 

waters of the Chauka or Sarda and the Kauriala which unite near Bahramghat in the Baranki district 

in the Uttar Pradesh. The Ghaghara is a mighty river with a considerable Himalayan catchment. The 

Ghaghara (Karnali or Kauriala) rises in the glaciers of Mapchachungo in Nepal, north-west of Taklakot 

and collecting the waters of the Tila, the Seti and the Beri rivers carves out a deep 600 m gorge at 

Shishapani. In the plains it is joined by the Sarda (Kali or Kaliganga) and flows south-eastward so as 

to meet the Ganga at Chapra. Ghaghara enters into India at Kotia Ghat near Royal Bardia National 

Park, Nepal Ganj, where it is known as Girwa for about 25 km. A barrage called Girijapuri barrage is 

constructed and below the barrage the river Girwa attains the name of the Ghaghara. Out of the 

total catchment of the Ghaghara only 45 percent lies in India. The Sarda river is the important 

tributary of the Ghaghara, which forms the boundary between India and Nepal for some distance. 

The total length of the Ghaghara before its confluence with Ganga river at Doriganj downstream of 

Chapra town in Bihar is 1,080 km. The Ghaghara river carries more water than Ganga before its 

confluence. The Sarju, the Rapti and the Little Gandak are other important tributaries of the 

Ghaghara. 

Karamnasa: The Karamnasa, tributary of the Ganga, originates at an elevation of 350 m near 

Sarodag on the northern face of the Kaimur range in the Mirzapur district of Uttar Pradesh. It flows 

in a north-westerly direction through the plains of Mirzapur and joins the Ganga river near Chanusa. 

The tributaries are the Durgawati and the Chandraprabha, the Karnauti, the Nadi and the Khajuri. 

Sone: The Sone river (Swarna Nadi) is the principal right bank tributary of the Ganga, rises at 

Sonbhadra in the Maikala range of hills in Madhya Pradesh at an elevation of 600 m in Amarkantak 

plateau not far off from the source of the Narmada river. It is a large river with a length 780 km and 

a drainage area of 71,900 Sq.km. It first flows in north-westerly direction and then takes a north-

easterly course to meet the Ganga near Arrah (west of the Patna). In the plains of Bihar it has wide 

bed (4.8 km) and assumes huge size during rains. The important tributaries of the Sone are the 

Mahanadi, the Banas, the Gopat, the Rihand, the Kanhar and the North Koel. 

Punpun: The Punpun river is an important river bank tributary of the Ganga river in lower reaches. 

The Punpun river originates from the Chottanagpur hills of Palamau district at an elevation of 300 m 

in Bihar. The river mostly flows in a northeast direction and finally joins the Ganga river at Fatawh, 

about 25 km downstream of Patna. The river is 200 km long and is mostly rainfed and carries little 

discharge during non-monsoon period. It meets a number of tributaries namely the Butane, the 

Madar and the Morhar while flowing through the Chottanagpur plateau. The Punpun often causes 

heavy flood damages on the eastern side of Patna city. 

Gandak: The Gandak river (Sadanira, Saligrami in Nepal, or Narayani in the plains), known as the Kali 

or Krishna Gandak in the upper reaches rises at the altitude of 7620 m in Tibet near Nepal border. 

After receiving number of tributaries, like the Mayangundi, the Bari and the Trisuli, the Gandak 

debouches into the plains of the Champaran district of Bihar at Tribeni. At this point two more 

tributaries namely the Panchnad and the Sonhad join the river. The Gandak comprises two streams-

the Kali Gandak rising close to Photu Pass near Muktinath and the Trisulganga originating north of 

Gosainthan (8013 m). It cuts through the Mahabharat Range and covering a distance of 425 km joins 

the Ganga near Patna.  Its total catchment area is 48,500 Sq.km, of which 9,540 Sq.km lies in India. 

The total length of the river from its source to outfall into the Ganga is 630 km of which 255 km falls 

in India.  
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Kosi: The Kosi (Kausika) is the largest of the tributaries of the Ganga is formed by the confluence of 

three streams namely the Sun Kosi, the Arun Kosi and the Tamur Kosi, all taking their origin in the 

Himalayan region of Nepal and Tibet. The Arun Kosi (Phungchu in Tibet) rises to the north of 

Gosainthan is the biggest of the three streams and has two of the highest peaks in the world namely 

Mount Everest and Mount Kanchenjunga in its catchment. It has a total length of 730 km with a 

drainage area of 86,900 Sq.km (in India 21,500 Sq.km). The Kosi is notorious for its frequent and 

disastrous floods and shifting of courses. It is also called as 'the sorrow of Bihar' and meets the 

Ganga 32 km west of Manihari. The main tributaries of Kosi river are Bagmati and the Kamala rivers. 

Mahananda: The Mahananda river originates in the hills of the Himalayas in the Darjeeling district of 

West Bengal at an elevation of 2100 m. The first 20 km of its course lies in the hills of Darjeeling and 

thereafter it flows in a south-westerly direction forming the boundary between India and 

Bangladesh. The Balsan, the Mechi, the Ratwa and the Kankai are the main tributaries of the 

Mahananda river. 

Mayurakshi: The river has its origin on the slopes of Trikut hills about 43 km upstream from Dumka 

in Bihar. At its origin it is known as Matihara. The prominent among its tributaries are the Bhurburi, 

the Dhobai, the Pusaro, the Tepra, the Bhamri, the Dauna and the Sidheswari rivers.  

Damodar: The Damodar river also known as the Deonadi in its initial reaches is one of the most 

important rivers to join the Ganga on its right bank, east of the Sone. The Damodar rises in the 

south-east corner in the hills of the Chottanagpur Plateau of the Palamau district of Bihar at an 

elevation of 1366m. It joins the Hugli river 48 km south of Kolkata with the length of 541 km and 

drainage area of 22,000 Sq.km. The river has been tamed through DVC multi-purpose project which 

is providing significant contribution in the economic development of the area. 

Ajay: The Ajay river originates in the low hills near Deoghar in the Santhal Parganas district of 

Jharkhand and flows in a south-easterly direction passing through the Monghyr, Birbhum and 

Burdwan districts of West Bengal. Ultimately the river falls into the Bhagirathi river at Katwa about 

216 km above Calcutta. The Ajay river system lies between the Mayurakshi on the north and 

Damodar and the Banka/Khari river system on the south. The Ajay river traverses a total length of 

299 km, 24 km being in Monghyr, 102 km in District Santhal Parganas, 22 km along the boundary of 

Santhal Parganas and Burdwan, 115 km along the boundary between Singhbhum and Burdwan and 

the rest of the total length falls in the Burdwan district of West Bengal. It meets the Bhagirathi near 

Katwa. The river has a catchment area of 6,050 Sq.km. The various tributaries of the Ajay river are 

Darua, Pathro, Jainti, Hinglo, Tumuni, Kane, Kanur and Kundur rivers. 
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Table 4. Length of major rivers 

Sl. 
No. 

River 
Length 
(km) 

Origin 

1  Ganga 2525 Gangotri glaciers in Himalayas 

2  Yamuna 1376 Tehri Garhwal district of Uttarakhand from the Yamunotri glacier  

3  Ghaghara(Sarju) 1080 Combined water of Sarda and Kauriala 

4  Chambal 960 Vindhya range near Mhow in the Indore district of Madhya Pradesh 

5  Gomti 940 near Manikot east of Pillibhit district of Uttar Pradesh 

6  Betwa 789 Bhopal district of Madhya Pradesh 

7  Sone 780 Sonbhadra in the Maikala ranges of hills in Madhya Pradesh 

8  Damodar 575 Hills of the Chottanagpur Plateau, Bihar 

9  Ramganga 542 Lower Himalayas near the village of Lohba in the Garhwal district of 
Uttarakhand 

10  Parwati 430 Man Talai Glacier below the Pin Parbati pass 

11  Rapti 420 Lower ranges of Himalayas in Nepal 

12  Sindh 415 near a village in the Vidisha district of Madhya Pradesh 

13  Ken 357 North-west slopes of Kaimur hills in Satna district of Madhya Pradesh 

14  Kali 350 Doon Valley, Dehradun 

15  Burhi Gandak 320 Someshwar hills in Champaran district 

16  Sarada 308 Formed by the confluence of two streams Kuthiayankti and Kalapani 
near Indo-Tibet border 

17  Ajay 299 near Deoghar in the Santhal Parganas District of Jharkhand 

18  Sai 298 Hardoi district 

19  Mahananda 268 Mahaldiran hills of Himalayas 

20  Hooghly 260 Splits from Ganga at Farakka Barrage 

21  Hindon 256 Southern slopes of Siwaliks in the Saharanpur district of Uttar Pradesh 

22  Gandak 255 Tibet north-east of Dhaulagiri in Nepal 

23  Rupnarayan 254 Tilabni hills in Bihar 

24  Kali Sindh 230 Bagli (District Dewas) in Madhya Pradesh 

25  Chhoti Sarju 226 Tal near south-west of Faizabad 

26  Rihand 224 Surguja district of Chhattisgarh 

27  Kanhar 214 Surguja district of Chhattisgarh 

28  North Koel 212 Ranchi district of Bihar 

29  Sahibi/Sabi Nadi  210 Aravalli Hills, near Jitgarh, Rajasthan 

30  Gopat 209 Surguja district of Chhattisgarh 

31  Punpun 200 Hills of the Chottanagpur Plateau  of Bihar 

32  Mahanadi  193 (Tributary of Sone) Mandla district of Madhya Pradesh 

33  Karamnasa 192 near Sarodag on the northern face of Kaimur range 

34  Tons 186 Tamaskund, in Kaimur range in Satna district of Madhya Pradesh 

35  Bhagirathi 177 Gangotri glaciers in Himalayas 

36  Barakar 168 Padma in Hazaribagh district of Jharkhand 

37  Banas  167 (Tributary of Sone)Eastern face of Vindhya mountain 

38  Kosi 163 Mahabharata Range/Lesser Himalayas north of the Indo-Nepal border 

39  Alkananda 159 Garhwal Himalayas 

40  Pahuj 142 Hills of Jhansi or in Tikamgarh district of Madhya Pradesh 

41  Baghmari 120 Formed by the confluence of Kanloi, the Taroi and Bansloi having 
origin at Santhal Parganas district in Bihar 

42  Chandan 118 near Deoghar in the Santhal Parganas district in Bihar 

43  Shipra/Kshipra 113 Kakri bardi hills Vindhya Range 

44  Kiul 111 Hills of the Chottanagpur Plateau  of Bihar 

45  Mayurakshi 83 Trikut hill, Deoghar in Jharkhand 

46  Bagmati  41 above the southern edge of the Shivpuri Hills, Nepal 

47  Mandakini 32 Garhwal Himalayas 
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Figure 4. River line diagram of Ganga and its major tributaries and distributaries 
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1.5. Land Use/Land Cover  

Land use is a description of how people utilize the land and socio-economic activity. At any one point 

or place, there may be multiple and alternate land uses, the specification of which may have a 

political dimension. Land cover is the physical material at the surface of the earth. Land covers 

include grass, asphalt, trees, bare ground, water, etc. This basin holds a variety of land cover and 

land use classes. 

The major part of basin is covered with agriculture accounting to 65.57 percent. The states falling 

under Ganga basin are extensively cultivated, constituting approximately about 40 percent of the 

total area of the India. Other major Land cover is Deciduous Forest accounting (16 %) and statistics 

of level-I landuse/land cover statistics of the Ganga basin is shown below in the Table 5. The land 

being the chief resources has been subject to misuses which have resulted into several land and 

associated problems. The overgrazing and deforestation in most areas have led to soil erosion and 

ravine formation on the one hand and have accentuated flooding on the other. For example the 

Yamunanagar district in Haryana has been subjected to severe ravine-formation, particularly by the 

Yamuna and the Chambal.  The distribution of land use/land cover in Ganga basin during 2005-06 is 

given in Map 6. 

Also land not available for cultivation and fallow land class covers a considerable area of the basin. 

This category of land consists of tracts which cannot be put to agricultural or silvicultural uses at an 

economic level due to their unproductive nature, as well all lands put to various other economic 

uses, such as mineral exploitation or construction of human settlements, industrial structures, roads, 

railways, airports and other civil works needed for providing transport, communication and similar 

infrastructural facilities for human habitation. A proportion of the Ganga basin comprises of the non-

arable land that is used in urbanization and in construction of homesteads in rural areas which is one 

of the thickly populated. 

The states falling under Ganga basin have only 16.6 percent of total land areas covered by forest, as 

compared to India as a whole which has 21.2 percent of land under forest cover. In some states, 

especially Haryana, Delhi, Bihar, Uttar Pradesh, Rajasthan and West Bengal, the forest cover is as low 

as 0.1 to 13.2 percent of the geographical area. Most of forest tracts within the Ganga basin are 

severely degraded on account of over exploitation. As a result, the forest ecosystem in the Ganga 

basin is under severe stress. Even in the states of Uttarakhand (64.7 %), Madhya Pradesh (28.2 %) 

and Himachal Pradesh (19.8 %) where the forest cover is higher, the proportion of land actually 

under dense tree cover within the government forest tracts is very low due to extensive clear felling 

of trees carried out in recent decades. 

Table 5. Land use/Land cover statistics (2005-06) 

Category Area (Sq.km) % of Total Area 

Agricultural 564866 65.57 

Forest 137816.5 16 

Wasteland 76603.61 8.89 

Built Up Land 36908.24 4.28 

Waterbodies 29876.51 3.47 

Snow / Glaciers 8056.9 0.94 

Grassland 7324.27 0.85 
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1.6. Soils  

Soil is composed of minerals, mixed with some organic matter, which differ from its parent materials 

in terms of its texture, structure, consistency, color, chemical, biological and other characteristics. 

Information on the soil profile is also required for simulating the hydrological character of the basin. 

The Ganga basin consists of a wide variety of soils. While soils of the high Himalayas in the north are 

subject to continuous erosion, the Gangetic plain provides a huge receptacle into which thousands 

of meters of thick layers of sediments have been deposited to form a wide valley plain. The Deccan 

plateau in the south has a mantle of residual soils of varying thickness arising out of weathering of 

ancient rocks of the peninsular shield. In certain parts of the Ganga basin, the soils are already 

showing signs of salinity (as in Haryana), alkalinity (as in western U.P.), calcareousness (as in north 

Bihar) and acidity (as in West Bengal) due to overuse, long occupation and continued application of 

inputs like excessive irrigation water and toxic agro-chemicals of various types.  

Among the soil types within Ganga basin, the alluvial soil covers more than 52 percent of the basin. 

The alluvial deposits of the basin not only cover the great Gangetic trough, but also extend over a 

sizable portion of the peninsular foreland in the form of a layer less than 3 meters thick. The entire 

alluvial formation is endowed with rich soil nutrients. The alluvial deposits of the Ganga and its 

tributaries, coming down the Himalaya and the peninsular foreland, have yielded annual harvests of 

crops for the past thousands of years with little significant deterioration. It was noted that the soil 

texture of most parts of the Ganga basin is fine texture but some parts of Uttarakhand and Bihar has 

a rocky texture and a course texture is noted in the parts of Haryana and Rajasthan and the 

distribution of types of soil texture and their extent in the basin is shown in the Map 7. 

In the Upper Ganga plains, the soils are by and large homogeneous. The alluvial soils with the 

variants, the Usar and Bhur, depending on the drainage conditions, mechanical and chemical 

constituents and climatic characteristics observed. The two common types, the khaddar and the 

bhangar with different local names, with minute variations in properties, are quite widespread. The 

khaddar soils, relatively rich in plant nutrients, occupy the narrow frequent siltation tracts in the 

flood plains of the rivers. Neutral to alkaline in reactions, these are deficient in organic materials 

especially phosphorous, and are sandy to loamy in texture. In the proximity of the Ganga these are 

loamy to sandy loam in texture i.e. Fine to medium texture while near the Yamuna the silt contents 

decreases giving sandy to sandy loam texture possibly due to excessive drainage. Another variant, 

the bhur, the sandy river deposit, is highly localized in Ramganga tract and in the narrow belt along 

the Ganga. The soil is more sandy in texture and workable economically only with irrigation. 

Apart from the undifferentiated soils of the Siwalik fringe zone in Champaran district of Bihar, the 

Middle Ganga plain has broad alluvial soil. Being a common origin and almost identical ecological 

environment, they show in general minor variation in color, texture and moisture content etc. 

Because of the better drainage, except in the river beds, newer alluvial soil contains a low 

percentage of humus and nitrogen and little lime and consists of fine silts but may be sandy in the 

places as along the Ghaghara, the Gandak, and the Sone. Being more sandy or silty, it is highly friable 

and is rich for the rabi, zaid crops and such as annuals as sugarcane. The Bhat or calcareous soil of 

the eastern Saryupar and central-western North Bihar plains in the lower Gandak valley is a chemical 

variant of the alluvial soil. It is white in color, riverine and low lying but well drained, good for tilth 

and highly fertile and having high productivity. 
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The soil of the Lower Ganga plain has wide variety and can be groped as Laterites, red earths soils, 

alluvial soils and the Coastal soils. The laterite soils re found in the undulating well-drained tract 

along the Chottanagpur highlands and possess low water-holding capacity and usually Sal forests 

thrive. The transported laterites deposited on the eastern flanks of the lateritic stretch are known as 

red soil or lateritic alluvium and are found in eastern margins of Maldah and Dinajpur districts of 

West Bengal. Mostly they have been brought under cultivation after deforestation which has 

accelerated the process of erosion. In the riverine tract of the Damodar and the Kasai have 

alternating sand beds and immature and irregular stratification and hence ill-developed profiles. The 

soils in these regions are neutral and relatively poor in plant nutrients and organic matter. The 

coastal soils are they outcomes of the interactions of rivers and tides and have developed in the 

districts of South and North 24 Parganas and Midnapore of West Bengal. The soil is saline and 

alkaline and contains deposits rich in Calcium, Magnesium, and half- decomposed organic matter. 

The soil erosion characteristic of Ganga basin is having a general pattern of slight erosion; however 

some of the soils are highly susceptible to erosion. Mountain soils, submontane soils and alluvial 

soils, covering 58 percent of the basin area, have very high erodibility; red soils seen in the parts of 

Jharkhand, Chhattisgarh, Madhya Pradesh and West Bengal covering 12 percent of the basin area 

have severe erodibility, red & yellow soils and mixed red and black soils of Madhya Pradesh, Bihar, 

Chhattisgarh and Rajasthan covering an area of 8 percent have moderate erodibility, and deep black 

soils and medium black soils covering an area of 14 percent have low erodibility. Shallow black soils 

and lateritic soils mostly seen in Chottanagpur highlands covering an area of 6 percent have very low 

erodibility. Broadly, it can be said that soils in Haryana, Uttarakhand, Uttar Pradesh, Bihar, Jharkhand 

and West Bengal, through which is the main stem of Ganga and all its tributaries flow, have very high 

erodibility. The severity of soil erosion and their geographical extent in the Ganga basin is shown in 

the Map 8. 

The basin is mostly having homogeneous terrain in plains leading to a level plain or a very gentle 

slope in general. But some parts of Uttarakhand, Madhya Pradesh are having a steep slope because 

of the lesser Himalayas and Siwalik ranges. The lower parts of the basin like Jharkhand, Chhattisgarh 

and parts of Rajasthan and West Bengal is having a gentle slope. The soil steepness and slope of the 

basin is shown in the Map 9. 

The productivity in the basin varies in a large extent. The soil productivity is very high in parts of 

Uttar Pradesh and the parts of Madhya Pradesh, Haryana and Rajasthan have seen less productivity 

compared to the others. The parts of Uttarakhand are mostly non-productive because of its hilly 

terrain and steep slope and gigantic drainage system. Besides paddy, this tract produces a wide 

variety of crops including wheat, jowar, bajra, small millets, pulses of different kinds, maize, cotton, 

jute and many other food and commercial crops. The pattern of soil productivity and their 

geographical extent in the basin is shown in the Map 10. 
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 Map 6. Soil Texture   
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 Map 7. Soil Erosion   



Ganga Basin Report                                                                                                                                      

  www.india-wris.nrsc.gov.in                                                                                                                                                     29 

 Map 8. Soil Slope 


