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1. Introduction 

The Ganga River is a major river of the Indian subcontinent rising in the Himalayan 

mountains and flowing about 2,525 km generally eastward through a vast plain in five 

states Uttarakhand, Uttar Pradesh, Bihar, Jharkhand, West Bengal and then continues 

into Bangladesh where it’s named as Padma. The Bhagirathi, considered to be the 

source stream of the Ganga, emanates from Gangotri Glacier at Gaumukh at an 

elevation of 3, 892 m (12,770 feet). The River Ganga has a catchment area of 8,61,404 

sq. km covering 11 states namely, Rajasthan, Haryana, Delhi, Madhya Pradesh, 

Chhattisgarh, Himachal Pradesh, Uttarakhand, Uttar Pradesh, Bihar, Jharkhand and 

West Bengal. The major tributaries of river Ganga are Yamuna, Ramganga, Gomti, 

Ghagara, Gandak, Damodar and Kosi etc. The Indo-Gangetic Plain is geologically 

known as a foredeep or foreland basin comprised of multi-layered alluvial 

sedimentary sequences forming one of the principal aquifer systems in India. 

2. Concept of Inter-relation of Ground Water and Surface Water  

Sections of streams/rivers that receive groundwater are called gaining 

streams/rivers or effluent streams/rivers (Figure-1a). This is the primary 

mechanism for groundwater to discharge to the surface. Water that enters a river from 

the groundwater system sustains baseflow of the river. In locations, where the water 

table is deeper than the elevation of the water surface in the river, water flows from 

the stream into the subsurface. Sections of streams where water seeps into the 

subsurface are called losing streams/rivers or influent streams/rivers (Figure-1b).  
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Figure-1:  Schematics of a) gaining and b) losing streams (adapted from Winter et al., 
1998). 

The losing and gaining nature of a river varies both spatially and seasonally. A 

segment of a river can be gaining on one day or in one season and losing on/in 

another, all depending on the relative water level between the river and the 

surrounding water table. Conditions along a river’s length may vary between gaining 

and losing many times. The continuous, dynamic, two-way exchange between 

groundwater and surface water bodies illustrates the close connection between 

groundwater and surface water.  

3. Ground Water Monitoring by CGWB 

Groundwater levels are the most important parameter in any study involving the 

evaluation, development and management of groundwater resources. It is the cardinal 

parameter that best describes the health of an aquifer. At present, CGWB carries out 

national level groundwater monitoring through an extensive network of monitoring 

stations, comprising of dug/ open wells, purpose-built wells/ piezometers, handpumps 

and others spread over different parts of the country. These monitoring stations are 

being monitored manually 4 times a year, during January, April or May, August and 

November. Collected water level data from these stations are utilized for preparing 

various maps like the seasonal distribution of depth to water levels, preparation of 

water table contour maps (referenced to mean sea level) for depicting the groundwater 

flow in the aquifers, seasonal fluctuations of the water levels/piezometric levels etc. 

Water table contour maps are useful in estimating the groundwater flow through an 

area. 

4. Ground Water Scenario in Ganga Basin 

The behaviour of ground water level, decadal fluctuations in water level and 

findings of dynamic ground water resources assessment are presented below. 
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4.a. Decadal fluctuation of groundwater level of the phreatic aquifer in Ganga 

Basin 

Decadal analysis (fluctuation of post monsoon 2024 vs decadal average post 

monsoon 2014-23) of 4,386 monitoring stations across the Ganga Basin covering 

parts of 11 states as shown in the table, shows that 67% of monitoring wells 

recorded a rise in groundwater levels, with only 33% showing a fall. The details are 

shown in the table below (Table-1).  

Table-1:  Decadal Water Level Trend Post Monsoon 2024 vs decadal average post 
monsoon 2014-23 (Unconfined Aquifer) 

S. No. States in Ganga 
Basin 

Total No. of 
analysed wells 

Rise Fall 

No. % No. % 

1 Bihar 717 400 55.8% 317 44.2% 

2 Chhattisgarh 124 85 68.5% 39 31.5% 

3 Delhi 88 61 69.3% 27 30.7% 

4 Haryana 249 132 53.0% 117 47.0% 

5 Himachal 
Pradesh 

10 7 70.0% 3 30.0% 

6 Jharkhand 216 124 57.4% 92 42.6% 

7 Madhya Pradesh 884 715 80.9% 169 19.1% 

8 Rajasthan 479 280 58.5% 199 41.5% 

9 Uttar Pradesh 815 562 69.0% 253 31.0% 

10 Uttarakhand 162 92 56.8% 70 43.2% 

11 West Bengal 642 471 73.4% 171 26.6% 

 Total 4386 2929 66.8% 1457 33.2% 

4.b. Water Table Contour and interaction between river-groundwater along the 
course of Ganga River 

The water table contour map (Figure-2a and b) of the monitoring stations reveals that, 

along the course of the River Ganga, from the Himalayan foothills to the India–

Bangladesh border, the river exhibits both effluent (gaining) and influent (losing) 

characteristics at different stretches. In the upper parts of the Ganga River depicted 

as Zone-1 in Figure-2, the river is predominantly influent in nature, which signifies that 

the river is contributing water to the phreatic aquifer. However, in the middle and lower 

Ganga plains, the river functions as a gaining (effluent) river, continuously receiving 

groundwater discharge from the phreatic aquifer (Figure-2 Zone 2 & 3). Long-term 

comparative analysis of the water table contour patterns for the years 2004 (Figure-

2a) and 2024 (Figure-2b) indicates that a similar groundwater–surface water 

interaction has persisted over the two decades along the course of the River Ganga. 
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Figure-2:  Groundwater Table Contour Map along the Ganga River during (a) 

Post-monsoon 2004 and (b) Post-monsoon 2024. 
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4.c. Assessment of Dynamic Groundwater Resources in Ganga Basin 

Assessment of Dynamic Ground Water Resources of India is being carried out jointly 

by the Central Ground Water Board (CGWB) and State/UT Ground Water 

Departments under the overall coordination of the Central Level Expert Group (CLEG) 

constituted by DoWR, RD & GR, MoJS. The assessment process involves estimation 

of groundwater recharge, annual extractable groundwater resources, and total 

groundwater extraction. The assessment units (blocks/taluks/mandals etc.) are 

categorized based on the Stage of Extraction (SoE), which is the ratio between annual 

groundwater extraction and annual extractable groundwater resources, as ‘Safe’ if 

SoE < 70 %; ‘Semi-critical if SoE > 70 and <= 90 %; ‘Critical’ if SoE >90 and <=100% 

and ‘Over-exploited’ if SoE> 100 %. Assessment unit in which the ground water 

resources are entirely saline, have been categorized as ‘Saline’.  

According to the Dynamic Ground Water Resources of River Basins of India-2025, the 

annual extractable of the Ganga Basin has been estimated as 153.57 billion cubic 

meters (bcm). The total annual groundwater extraction for all uses of the Ganga Basin 

has been estimated as 101.54 bcm. The overall Stage of groundwater extraction of 

the river basin has been estimated as 66.12 %. Out of the total 2,365 assessment 

units (Blocks) in the basin, 269 units (11.37%) have been categorized as ‘Over-

exploited’ indicating ground water extraction exceeding the annual replenished ground 

water recharge. In, 102 (4.31 %) assessment units, the stage of groundwater 

extraction is between 90-100% and have been categorized as ‘Critical’. There are 340 

(14.38 %) “Semi-critical’’ units, where the stage of ground water extraction is between 

70 % and 90 % and 1594 (67.40 %) ‘Safe’ units, where the stage of Ground water 

extraction is less than 70 %. Apart from these, there are 60 (2.54%) assessment units, 

which have been categorized as ‘Saline’ as major part of the ground water in phreatic 

aquifers in these units is brackish or saline. The majority of the over-exploited 

assessment units are located along the western boundary of the basin, in the state of 

Rajasthan.  

5. Observations 

(i) The decadal groundwater level analysis of the Ganga River basin indicates a 

rise in water levels at a majority of the monitoring stations (67%).  
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(ii) As per Ground Water Resource Estimation (GWRE), 2025, 67.4% assessment 

units in Ganga Basin fall in “Safe” category and 14.38% in “Semi-critical 

category”. 
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