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Comparative study of groundwater recharge
rates in parts of Indo-Gangetic and
Sabarmati alluvial plains
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ABSTR ,\CT. Tr itium traci ng data of soil moisture movement for groun dwater recharge estima tion from four
river bas ins in Ind ia have been examined. or the two commo nly used empirical formulae, viz••Amritsar and Chatur
'cedi formulae. the former gives consistently higher estima te of groundwater recharge in all the four regions. The
Chaturvcd! form ula gl \'CS reasonable (sl im,lIes of grou ndwater recha rge for sandy loam soils in pari s of Indo
Gangetic plain s. hut gives significa ntly higher values of groundwater recharge for similar soi ls in Sabarmutl
basin. for each basin based on trit ium tracing of soil moisture movemen t, empirical relat ions have been dcvc
loped to estimate regional groundwater recharge. Since the hydromcteorological factors vary significantly from
basin to basin and within parts ora basin, it is desirable 10 investigate cach region individua lly.

•

1. IntroducUon

Estimation of recharge rates for aqu ifers is
essen tial for evaluation of groundvva tcr resources.
Conventionally, quantity of recharge is estimated
from groundwa ter level Iluctuations. However,
it is difficult to estima te acc urat ely the parameters
needed for this transformat ion . !':on-avail abili ty
and un certain na ture of hydrologica l data, e.g.,
evapo tra nspira tion. runoff, e tc, in many areas
rest rict th e usc of wat er balance eq ua tion for
g roundwa ter rec harge estima tion. Direct tr aci ng
of water movem ent by tracer techniques is,
therefore: being inr-reasinglv preferred over tradi 
tion al method s. Sukhjj a and Rama (1973) have
SUCTC ·"fully tested th e applica bility of enviro n 
mental tritium meth od in sem i-a rid reg ion of
Gujarat. TIle limitati on') in t his method a nd va ri 
ous o the r conventiona l me thods have been br iefly
described h ) ' Da tta </ al. (1977). Tracing of soil
mois ture uy arti ficia lly produ ced tr itium (Da tt a
<I al. 1973 ; Datta 19 75 ; Datta rt al. 1977)
is one of th e most direct method for est imating
groundwa ter rec harge in the sense that it ohvi
ales th e sho rtcomings in other methods to some
extent, It s limi ta tion , however , is that th e estimates
of recharge obtai ned by thi s method arc common ly
ba sed on studies over a period of 1·2 years.

In mo st places, maj or sourc e of recharge
to aquifers is precipi tation . Since prccipitarion is
irregula rly d istributed in lim e and place, so is the
recharge from it, T he amount of precipita tion

th a t reaches the zone of saturation depe nds on
severa l factors, such as, physical properties of the
soil , (he topography , vegetation cover, land usc,
soil moisture deficit , the depth of wat ertahlc
the int ensity, duration an d seasona l di stribution
of rainfall , the air temperature and other mc tco
rological facto rs, e.g., humidity, wind velocity,
evaporation etc.

In the present paper we comp are resul ts of
groundwate r recharge investiga tions in four river
basins in India . The basins inv esligal l'd are:
(i) Upper Ind us basin (in Punj ab ). (ii) U pper
Yamuna basin (in Ha rya na and parts of weste rn
Uuar Pr ad esh), (iii) Ganga-Ramganga basin
(in western U tta r Pradesh ) a nd (it') Sabarmati
basin (in Gujarat }.

2. Characterlsllcsof basins

The Upper Ind us, Upper Yam una and th e
Gan gu-Ramganga basins all form part of I ndo
Gan get ic alluvial plains. The groundwater
aquifers in these regions have ex tensive lateral
extent and thi ckness and occ ur under both co nfined
a nd unconfined co ndi tions: The soils underl ying
the area arc derived from a lluvial deposits of
quaternary age . These deposits consist of a succe
ssion of clay, sand and silt la yers . The region is
relatively lIat with a slope varying from 0 .2 mJkm
to 0. 9 m jkrn , Soil, in Sabannati basin (excep t in
rocky areas in northeast) are also derived from
alluvial deposits of quaternary age, Predomina nt
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