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Abstract— Artificial ground water  recharge is a process by 

which ground water reservoir is augmented at a rate 

exceeding the augmentation rate under natural conditions of 

replenishment. In several parts of India, due to 

overexploitation of ground water shortage of water supply 

has been faced by many peoples. There are various 

problems which arose in day to day life of peoples like a 

number of activities, for drinking purpose, cooking, bathing. 

Intrusion of saline water in coastal areas is also a problem. 

In such areas there is need of artificial recharge of ground 

water by methods like spreading, recharge through pits, 

shafts, injection method. the choice of particular method is 

governed by local topographical, geological and soil 

conditions, the quantity and quality  of water available for 

recharge and the technological- economical viability  and 

social acceptability of such schemes. This paper discusses 

various issues involved artificial recharge of ground water. 
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I. INTRODUCTION 

Artificial recharge is a process by which excess surface 

water is directed in the either by spreading on the surface, 

by using recharge wells or by altering natural conditions to 

increase infiltration. It is the process of movement of water 

from man made systems to water bearing strata for future 

use. It is an average rate of mm of water per year, similar to 

precipitation. Of all the factors in the evaluation of ground 

water resources, the rate of recharge is one of the most 

difficult to derive with confidence. In addition to 

precipitation, the other souces to recharge an aquifer is 

stream and lake pond seepage, irrigation return flow.  

II. WHY ARTIFICIAL RECHARGE  

Average annual water resources in our river basins are 

estimated as 1869 billion cubic metres (BCM) of which 

utilizable resources are of the order of 1086 BCM. Out of 

this 690 BCM is available as surface water and the 

remaining 396 BCM as ground water. the source of all this 

water is rain or snow. the huge ground water storage of 396 

BCM is the result of rain and snowmelt water percolating 

through various layers of soils and rocks. However, the 

amount of percolation varies greatly from region to region 

and within the same region from place to place depending 

upon the amount and pattern of rainfall , characterstics of 

soils and rocks , the nature of terrain and other climatic 

factors like temperature and humidity. As a result, 

availability of water from sub surface storages varies 

considerably from place to place. 

In most low rainfall areas of country the 

availability of utilizable surface water is so low that people 

have to depend largely on ground water for agriculture and 

domestic use. Excessive ground water pumping in these 

areas, especially in some of the 91drought prone districts in 

13 states, has resulted in alarming lowering of ground water 

levels. The problem has been further compounded due to 

large scale urbanization and growth of megacities which has 

drastically reduced open lands for natural recharge. In hard 

rock areas there are large variations in ground water 

availability even from village to village. In order to improve 

the ground water situation it is necessary to artificially 

recharge the depleted ground water aquifers. The available 

techniques are easy, cost effective and sustainable in long 

term. Many of these can be adopted by the individuals and 

village communities with locally available materials and 

manpower. 

III. ADVANTAGES OF ARTIFICIAL RECHARGE 

 No large storage structures needed to store water. 

Structures required are small and cost effective. 

 Enhance the dependable yield of wells and hand pumps. 

 Negligible losses as compared to losses in surface 

storages. 

 Improved water quality due to dilution of harmful 

chemical/salts. 

 No adverse effects like inundation of large surface areas 

and loss of crops. 

 No displacement of local pollution. 

 Reduction in cost energy for lifting water especially 

where rise in ground water level is substantial.  

A. Identification of Areas for Recharge 

 The first step in planning a recharge scheme is to 

demarcate the area of recharge. Such an area should, as 

far as possible be a micro watershed (2000-4000 ha) or 

a mini watershed (40-50 ha). However localized 

schemes can also be taken up for the benefit of a single 

village.  In either case the demarcation of area should be 

based on the following broad criteria : 

 Where ground water levels are declining due to over 

exploitation. 

 Where substantial part of aquifer has already been 

desaturated i.e regeneration of water in wells and hand 

pumps is slow after some water has been drawn. 

 Where ground water quality is poor and there is no 

alternative source of water. 

B. Sources of Water for Recharge 

 Before undertaking a recharge scheme it is important to 

first assess the availability of adequate water for 

recharge. following are the main sources which need to 

be identified and assess for adequancy : 

 Precipitation (rainfall) over the demarcated area. 

 Large roof areas from where rainwater can be collected 

and diverted for recharge. 

 Canals from large reservoirs from which water can be 

made available for recharge. 

 Natutal streams from which surplus water can be 

diverted for recharge, without violating the rights of 

other users.  
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IV. INFILTRATION CAPACITY OF SOIL 

It is an important factor that governs the rate of saturation of 

vadose zone and thereby the efficacy or or otherwise of a 

recharge scheme. Infiltration capacity of different soil types 

are done by field tests by state agricultural departments. 

This data together with maps showing infiltration rates is 

usually available in their departmental reports published 

periodically and are available with the district agriculture 

officer. 

V. AQUIFER SUITABILITY 

It directly depends upon storage coefficient, availability of 

storage space and permeability. If permeability is very high 

it resulted in recharged water loss due to sub surface 

drainage whereas recharge rate is reduced by low 

permeability. To have a good recharge rate and to retain 

recharge water for sufficient period, moderate permeability 

is needed. The favourable places for recharge were older 

alluvium, buried channels, alluvial fans, dune sands. The 

rocks which are capable of allowing high intake of water 

were fractured, weathered. The rocks formed by lava flows 

usually have large local pockets, which can take recharge 

water are basaltic rocks. 

VI. HYDRO-METEOROLOGICAL STUDIES 

The rainfall pattern and evaporation losses are determined 

by these studies. These studies are also done to determine 

amount of water that would be available from a given 

catchment and the size of storages to be built. The main 

factors to be considered are: 

 The amount of minimum annual rainfall for pervious 10 

years. 

 In each rainy spell the amount of rainfall 

 Duration and quantity of each rainy spell in a rainy 

season 

 The relevant amount of rainfall intensity for a region is 

3hourly, 6hourly. 

VII. HYDROGEOLOGICAL STUDIES 

The regional picture of hydrogeological setting as well as a 

detailed hydrogeological study of project area is necessary 

to know precisely the prompting locations for recharge and 

type of structures to be built for the purpose. 

Detailed information of maps showing:  

 For the determination of form of water table and 

hydraulic connection of ground water we use ground 

water contours. 

 Amplitude of water level fluctuations 

 Quality of water in different aquifers 

 The time variation and piezometric head in deeper 

aquifers 

VIII. GEOPHYSICAL STUDIES 

It requires  high levels of skill and sophisticated equipment 

and also these studies are expensive and time consuming. 

These are not suitable for small artificial recharge schemes, 

therefore used for large ground water development project. 

Its main purpose is for selection of appropriate site for 

artificial recharge studies to assess the unknown subsurface  

 Hydrogeological conditions economically and 

adequately.  Its motive is to bring out a comparative 

picture of subsurface litho environment, surface 

manifestation of such structures and correlate them with 

the hydrogeological setting. 

 Certain geophysical methods used are: 

 Direction of ground water flow under natural recharge 

processes 

 Negative zone of low hydraulic conductivity in 

unsaturated and saturated zone 

IX. QUALITY OF SOURCE WATER 

A. Chemicals and salts 

Problems which arise are mainly related to quality of raw 

waters available for recharge which requires treatment 

before being used in recharge installation. 

Changes in soil structure and biological phenomena 

are also related to it. For source water and ground water the 

chemical and bacteriological analysis is essential. 

B. Sediment load 

The water used in recharge projects should be free from silt. 

Silt may be defined as content of undissolved solid matter 

neasured in mg/L, which do not exceeds 0.1m/hr. 

C. Methods of artificial recharge 

1) Chanel Spreading 

In this small ‘L’ shaped bunds has been created within a 

stream channel so that water moves along a longer path 

thereby improving natural recharge .for a small flowing 

channel through a relatively wide valley, this method is very 

useful. 

 
2) Ditch and Furrow method 

It is used in areas having irregular topography, shallow, flat 

bottomed and closely spaced ditches. It requires less soil 

preparation than the recharge basins and chances of silting is 

less. 
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3) Dendritic pattern 

From the main canal the water is diverted to a series of 

small ditches spread in a dendritic pattern. The ditches are 

divided continuously until all the water is infiltrated in the 

ground. 

 
4) Recharge of dug wells & hand pumps 

There are thousands of dug wells in alluvial areas which 

have gone dried or the water levels have declined 

considerably. These dug wells can be used as structures to 

recharge the ground water reservoir. To directly recharge the 

dried aquifer storm water, canal water can be diverted to 

these structures. With the help of this process losses due to 

soil moisture will be very less. Including silt content the 

quality of source water be such that it does not effect ground 

water quality. In urban and rural areas the rain water can be 

conserved with the help of rainwater harvesting system and 

can be used to recharge ground water. 

 
5) Artificial Recharge through Injection Wells 

These are structures which are similar to tube wells, yet their 

purpose is to increase the ground water storage of a confined 

aquifer by pumping in treated surface water under pressure. 

At places where there is shortage of water this method is 

very helpful. 

D. Injection Method 

By providing a conduit access water is led directly into 

depleted aquifers such as tube wells. For artificial recharge 

of confined aquifers recharge by injection is the only 

method with poorly permeable overburden. The chances of 

transit and evaporation losses is minimum and the recharge 

is instantaneous. It is highly efficient in case of highly 

fractured hard rocks and karstic limestone but very high 

permeability is not suitable. To prevent clogging of injection 

structures by bacterial growth it is ensured that water should 

be pure. It can also be used as a “Pressure Barrier 

Technique” to arrest saline water regression. It is always 

better to construct it closer to source to save cost of water 

conveyance. This technique was first used at temple town of 

Bhadrachallam in Andhra Pradesh during 1987 to provide 

safe drinking water. The effectiveness of induction of water 

in injection well is determined by: 

 Pumping rate 

 Permeability of aquifer 

 Distance from stream  

 Type of well 

 Natural ground water gradient 

For recharging a single aquifer in alluvial areas 

injection well is provided. Proper operation and 

maintenance are necessary to project the recharge well from 

clogging. 
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