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Abstract: 

Groundwater levels in various parts of India are declining at an  alarming rate, because the country is  lacking adequate recharge of 

aquifers in scarcity areas, where it has been used for irrigation, manufacturing an d drinking water requirements. Artificial 

groundwater recharge is a method by which  the depleted groundwater reservoir is rep lenished at a rate  h igher than the rate of 

natural recharge. Some of the literature relevant to the groundwater recharge experiments in India and especially in Kerala are 

reviewed and presented in this paper..  
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I.           INTRODUCTIO N 

Groundwater ext raction has increased tremendously in the 

past few decades. Inappropriate groundwater management 

strategies have lead to the drawdown of groundwater level 

and degradation of its quality.  Declination of groundwater 

table and pollut ion of the valuable water resource causes 

great hike in both social and economic cost. Thus, artificial 

groundwater recharge with good quality water is the potential 

need of the present era. Some of the literature relevant to the 

groundwater recharge experiments in India and especially in 

Kerala are reviewed and presented in this paper under the 

following sub headings. 

II. GROUNDWATER RECHARGE ES TIMATION 

A 6-year recharge study in Great Band Prairies of Central 

Kansas has done.  By the statistical analysis, recharge events 

lasting for 5-6 days was determined in  which 3-4 days were 

precipitation days with overall precip itation of 83 mm.  He 

also reported that the most important parameters influencing 

recharge were total annual precip itation, soil-profile, and 

water storage during spring months, and shallowest depth to 

water table during the same period and spring time rainfall 

rate [22]. 

Annual groundwater recharge in the Peddavanka watershed, 

Anantapur district, Andhra Pradesh was estimated, based on 

the methods recommended by Groundwater Estimation 

Committee (GEC) and CGW B India.   The annual 

groundwater recharge was measured from the average annual 

rainfall, recharge through water bodies and recharge through 

applied irrigation.  The annual groundwater draft  was 

estimated based on the number of wells present in the 

watershed and the extent of area irrigated [6]. 

By using different techniques such as tracer technique and 

physical technique to es timate groundwater recharge, 

theoretical models to evaluate sensitivity of recharge 

estimates on various parameters and to predict the effect of 

changes of climate and land use on recharge rates  was done 

[19]. 

A straightforward system to quantify groundwater recharge 

by using neutron depth moisture gauge under in situ 

conditions was displayed.  Storativity values of the aquifer 

condition were evaluated in the Hayatanagar micro -

watershed by utilizing soil moisture content and 

augmentation in water table of the district.  Utilizing the 

normal estimat ions of the water table depth, the calibrated 

storativity value was got.   It was utilized to interpret the 

water table rise in rainy conditions to measure the 

groundwater recharge [2]. 

A detailed recharge study in the Atankwidi basin in the semi-

arid Sudan-Savanna climate zone of Ghana was conducted.  

The basin covers 275 km2 and has a mean annual rainfall o f 

990 mm.  Three methods, namely, water table fluctuation, 

isotope analysis and the chloride mass balance were used to 

estimate the recharge of groundwater in the basin.  The 

results showed considerable variat ion in recharge, not only 

between wet and dry years but also from one location to 

another.  The recharge ranged from 2 to 13 per cent of the 

mean annual rain fall; the long-term mean was obtained to be 

6 per cent.  

[10] conducted a study on environmental isotopes (stable, 

radioactive) used in conjunction with hydrogeology, hydro-

chemistry and in-situ physico-chemical parameters to assess 

the attainment of a rtificial recharge measures.  The 

investigation concluded that the modern day natural recharge 

to the tertiary aquifers is a slow process.  With given years 

rainfall reaching water table and the recharge through pilot -

scale artificial means is low quantity, hence not effective.  

However, a comparat ive study indicated that the suitable 

river for implementing large-scale artificial recharge 

measures could be the north bounded ephemeral river 

(Manimutharu) rather than the south one (Sarugani). [13] 

[15] assessed the groundwater recharge in the Noyyal river 

basin, Coimbatore.  They made an attempt to estimate 

recharge in the Noyyal river basin area by water level 

fluctuation method.  For the study, the Noyyal basin was 

subdivided into upper Noyyal, Avanashi and lower Noyyal 

sub-basins.  It comprises the entire drainage basin area o f the 

Noyyal river (3,510 km2), a tributary of the Cauvery river, 

which flows eastward and joins the Bay of Bengal.  In this 

basin, 13 rain gauge stations were monitored fo r annual 

rainfall, while 48 observation wells were monitored fo r 

monthly water level fluctuations from 1998-2005.  The 

average annual rainfall recorded from the stations is found to 

be 641.51 mm.  They concluded that the recharge was in the 

range of 8 to 15 per cent of the annual rainfall throughout the 

Noyyal river basin. 
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[16] assessed the effectiveness of recharge structures in 

improving the groundwater situation in the Kodangipalayam 

watershed of Palladam block of Coimbatore district.  The 

baseline survey such as mapping of the geology and the 

hydrogeologically significant features, topographical surveys 

to delineate the catchments of the structures etc were done.  

It was estimated that the Karanampettai structure captured 80 

per cent of the runoff within  its catchment.  It  was also 

observed that recharge was increased by 30 per cent by 

recharge structures whereas only 6 per cent was by natural 

recharge. 

Estimated the natural groundwater recharge for hard rock 

area of Jamka micro-watershed in Gujarat by using five 

empirical equations.  Various statistical parameters such as 

standard deviation, coefficient of variation, coefficient of 

skewness, coefficient of Kurtosis, mean etc. were calculated 

for the estimation of recharge percentage by empirical 

relationships using rainfall data from 1970 to 2007 annually 

[4]. 

[9] called attention to the conceivable areas for development 

of water harvesting structures in the Sanjai Watershed of 

Jharkhand state by utilizing remote sensing and GIS 

strategies.  The site was found suitable for the groundwater 

recharge structures utilizing GIS examination over the 

routine overview.  Recommended structures for groundwater 

recharge for the area are rock bunds, check dams, percolation 

tanks and recharge pits and wells and subsurface dykes were 

proposed as needed. 

Discussed various aspects regarding the artificial recharge of 

groundwater like essential elements to be well–thought-out 

for art ificial recharge, benefits and drawbacks of artificial 

recharge, identification of recharge reg ions, sources of water 

for recharge, artificial recharge projects, different methods of 

artificial recharge, process and maintenance, etc [1]. 

III. ARTIFICIAL RECHARGE EXPERIMENTS  IN 

INDIA 

[7] concentrated on simulated groundwater recharge through 

recharge tube wells in the North-East Haryana.  Two 

recharge tube wells were introduced in the bed of old Sirsa 

branch channel to boost the depleted aquifers by artificial 

recharge.  The area and depth of installation of the tube wells 

were chosen after conducting the resistivity survey in the 

area.   Filtration unit  was provided for keeping the recharge 

water devoid of impurities.  The recharge tube wells 

performed well during whole experiment period covering 

two rainstorm seasons with no decline in the recharge rate.  

A normal recharge rate 10.5 lps because of individual tube 

well was watched, which was sensibly great.  

[3] designed and developed a sand and gravel filter fo r 

artificial groundwater recharge at  the Groundwater Pro ject, 

MPKV, Rahuri during 2004-05.  Various locally obtainable 

filter materials like sand, gravel and coal were tested 

individually and in mixture of two, three and four layers with 

changing layer width 15, 30 and 45 cm respectively.  

Influence of filter material on filtrat ion was analysed by 

noting the inlet and outlet flow, flow velocity, filtration time 

and efficiency of filtrat ion.  In different suspended 

concentrations, supreme filtration efficiency (79.06) was 

witnessed for sand grade 45 cm width with normal velocity 

of flow, 1.91 cm/s.  The two  layer filter with sand grade 1cm 

width and coal layer of 15 cm width has produced greater 

filtration efficiency (81.62%).  The three layer filter with 40 

cm width of each layer joined with coal grade 15 cm width 

has produced higher filtration efficiency (83.42%).  The filter 

with four layers given the highest filtration efficiency 

(97.21%).   From the study, it was concluded that the filter 

with four layers was found superior among all other 

multilayer filters. 

[5] conducted a recharge study of a percolat ion tank having 

its maximum storage capacity 52.5 ha-m at Shingave village 

located on the out skirts of the campus of the university since 

1992-93.   Fluctuations of the water level in the pond and 

selected wells located at downstream side of tank were noted 

down periodically.  Evaporation and rainfall data also were 

recorded.  It was observed that the tendency of deviation of 

water in the percolation tank is related to the tendency of 

deviation of water levels in every well in observation.  

Generally it was observed that the water level in the 

percolation tank increased from the month of June to 

December (rainy season) and again dropped from December 

to June.  Similar t rend was observed for the water level in the 

wells with litt le lag of some t ime period.  It indicated that the 

water levels in the wells were influenced by the storage of 

water in the tank.  The groundwater recharge as a result of 

construction of the percolation tank was worked out taking 

into consideration all the components of flood routing.  It 

was observed from the average recharge over the period of 

13 years (1993-2004) that recharge is approximately 86 per 

cent of the total inflow into the tank and the recharge rate is 

2.3 cm/d  of the average water spread area of the tank.  These 

facts indicate the percolation tanks are suitable means of 

recharging of groundwater in hard rock region.  

[8] reported that in spite of copious rainfall, complex geology 

and hydrogeology are mainly responsible for the fo rmation 

of un-ubiquitous potential groundwater reservoirs Andaman 

and Nicobar Islands. Thus development of groundwater as 

also its management in  island situation has been a perennial 

problem in the arch ipelago. The research and development 

works have revealed good prospect of development of 

groundwater through artificial recharge and conservation, 

watershed development through conjunctive water use and 

rain water harvesting.  

[14] conducted a study in the instruction farm of College o f 

Agricultural Engineering and Technology, Gujarat 

Agricultural University.   Four numbers of water harvesting 

structures were constructed, out of which three were drop 

spillway type having catchment area of 80 to 110 ha and 

storage capacities of 10200 m3, 5040 m3 and 7875 m3 at site 

l, ll and lll respectively.  At site IV a drop inlet  type spillway 

was constructed having catchment area 90 ha and storage 

capacity of 4375 m3.   During the year of 2002, dams at sites 

I and II were filled up for three times and dams at III and IV 

filled up twice.  Due to the construction of water harvesting 

structures additional 10.2 ha area was brought under 

cultivation during kharif season.  While 10.5 ha area was 

under irrigation during the rabi season and 8 ha area was 

under cultivation during summer.  Total 28.7 ha area was 

brought under crop production.  Out of 28.7 ha area 17.05 ha 

area was planted under varied  horticulture crops  There was 

increase in groundwater level by 1.14 m in four years.  The 

total groundwater potential in  the year 1997-98 was 2, 04, 

368 m3, while in the year 2001-02 it was 2, 87, 068 m3. 

Additional groundwater potential was 82,300 m3.  

A study of groundwater recharge was undertaken by [20] in 

Salaiyur water shed belonging to hard rock area o f 

Coimbatore d istrict in the state of Tamil Nadu, India, which 

is fast progressing from grey to black zone in terms of 

groundwater status.  In th is water shed comprising about 500 

ha, soil and water harvesting works had been carried  out 

under Integrated Watershed Development programme 

(IWDP) during 1997-2003.  In the succeeding years, 
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continuous monitoring of groundwater table on weekly basis 

was carried out in 65 observation wells distributed over the 

entire watershed.  Groundwater recharge was computed in 

terms of net increase/decrease in depth to the water table 

using surfer 8.0 software.  Based on water table contours of 

pre and post monsoon period, it  was found that there was a 

decrease of 0.558 m in depth to the water table for the entire 

watershed which can be attributed solely to natural 

groundwater recharge.  However, in the year 2005, a total of 

861.8 mm rainfall was received leading to the filling of 13 

ponds during late august and mid-October.   A comparison of 

two water table contour maps the first drawn prior to the 

pond filling and the second drawn when the water table in 

majority of wells had reached the highest showed that 

increase in the groundwater can be attributed to the positive 

influence of water harvesting structures present in the 

watershed in addition to the natural groundwater recharge.   

[21] conducted a study in the drought prone areas of Sri 

Lanka.   As the annual rain  fall is not adequate and equally 

distributed more than 6 months of the year do not receive any 

rain fall.  Groundwater too is limited in the study area and the 

wells get dried during the drier months .  Th is study was 

focussed on the possibility of raising the groundwater levels 

by storing water in open dug wells (pathahas), specialised 

runoff collect ion tank and existing village tank (wawe) and 

an Indian artificial recharging structure during the rainy 

season in vicinity o f the wells.  The study results have shown 

a significant response to the water levels in the well in the 

vicinity.  The contribution to the wells of shallow depth were 

prominent than the deep wells.  A ll the wells in  the study 

area except the deeper wells were maintained at the average 

water depth below groundwater level of 4 m which is 

desirable for year around cultivation. 

[18] reported that the recharge structures constructed in the 

St Peter’s Engineering  College Campus has been act ive in 

recharging the rooftop water collected and diverted to the 

percolation pond in the study area as well as the recharge 

wells in the campus.  For duration of four years, the recharge 

was very effective and it  helped to increase the level of the 

water table in the location and also some ground water flow 

also appeared towards the downstream.   

IV. CAS E S TUDIES  OF ARTIFICIAL RECHARGE 

IN KERALA 

Sub-surface dykes are basically groundwater conservation 

structures and are effective to provide sustainability to 

groundwater structures by obstructing the sub surface flow.  

A groundwater dam is a sub-surface barrier across the stream 

which checks the natural groundwater flow of the area and 

stores water below ground surface to meet the demands 

during the period of need.  The main purpose of groundwater 

dam is to arrest the flow of groundwater out of the sub basin 

and increase the storage within the aquifer.  

The artificial recharge method like dam, boulder, check and 

de-silting of tanks, constructions of point recharge structures, 

gravity recharge and rainwater harvesting structures are 

studied and applied to the area to get sustainable result in the 

area.  The recharge has benefited the deeper fractured aquifer 

to build up storage to improve the groundwater table to the 

tune of 5-10 m and resulted in an improvement in the 

productivity of the irrigation bore wells [11]. 

[12] reported that in many high demand areas, rate of 

extraction of groundwater has exceeded the rate of natural 

recharge.  This has led to continuous decline in groundwater 

level and depletion of aquifers.  If the current trend of 

‘groundwater mining’ continues, the already depleted 

aquifers are not likely to last long.  In such an event when 

population has over raced the available water resources and 

food supply, groundwater has become a vulnerable resource.  

The emerging scenario of groundwater droughts is therefore 

the main issue of concern.  The remedy lies in regulating 

groundwater withdrawals and recharging the depleted 

aquifers utilizing the available surplus flow from rainfall and 

run-off through various artificial recharge methods.  

Groundwater dams are one of the effective structures in this 

direction. 

[23] conducted a study at RARS, Pattambi.  The station is 

situated very near to Bharathapuzha river and is having an 

area of 61.5 ha with  2/3 rd. of the area as rice field.  In spite 

of all these factors, water had become scarce commodity in 

the station and nearby villages, which are lying along the 

course of river.  During the rainy season, water table rises 

and the entire rice field get flooded up to a depth 20 to 30 cm 

above ground level and gradually recede after the cessation 

of rainfall.  Most of the water stored in the soil escape to the 

lower portion o f the valley  and from there to the river.   So in 

order to reduce water scarcity problem of the station, a 

subsurface dam was constructed across the rice field.  During 

the summer season, the mean static water level in the 

observation wells and open wells at the upstream side of the 

dam was 30 to 60 cm above than in the downstream side 

which helped to reduce the water scarcity problem of the 

station to some extent. 

[24]conducted a study on the performance evaluation o f 

groundwater recharge system of the farm in a percolation 

pond which was constructed near the C&B College, KAU, 

Vellanikkara as a part of the plan scheme.  Two observation 

wells were constructed both on the upstream and downstream 

side of the pond.  The weakly water level observations both 

in the observation wells and open wells lying on the 

upstream and downstream side of the pond revealed that 

percolation pond has greater role in increasing the yield o f 

well and the influence of percolation pond in  increasing the 

yield of wells varies with the distance of  well from the pond. 

A sub surface dyke at Sadanandapuram was constructed in 

the valley of the Agricultural University site in the year 1998.  

The structure constructed was a plastered brickwalls over 

massive basement and it was kept 1.0 m below groundwater 

to avoid water togging in the upstream side of the dyke.  

Three sets of piezometers were constructed on either side of 

the dyke for water level measurement.   Impact assessment 

study revealed that during the month of May a rise of 0.22 to 

0.88 m water level between upstream and downstream side 

[17]. 

A feasibility study of sub-surface dyke for tapping ground 

water was undertaken at the Aromat ic and Medicinal Plants 

Research station at Odakkali owned by the Kerala 

Agricultural University under Swedish International 

Development agency. The dyke was 75 m long and 

constructed with brick masonry.  Po lythene sheet was used at 

the upstream side of the dyke for testing it as cheaper 

material to the costly brick material and to augment the 

impermeability of the dyke.  While observing the static water 

level and drawdown of the wells in the upstream and 

downstream, plastic sheet gave promising results in 

preventing the leakage. The harvested water is being utilised 

for drip irrigation.  The fact that no water was available fo r 

irrigation at the site before construction of the dyke and it 

indicates the suitability of this system for conserving ground 

water especially in Kerala [25]. 

A subsurface dyke at Mampazhakkara was situated in 

Perumpazhathur village of Trivandrum district.  It has 63 m 
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length, 23 cm width and 4 to 6 m height.  Because of the 

irrigation potential created by the dyke, the yield of the 

existing crops especially coconut trees was increased by 80 

per cent.  A percolation tank was situated at Chirakulam, 

Uzhavur block, Kottayam d istrict.  Dug wells located in the 

area were getting dry during summer months and the 

villagers of this area were facing acute shortage of water for 

all their needs.  The structure is constructed in the first order 

stream, which drains the rain water of the area to the 

Meenachil river as surface runoff [17].  
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