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Arid zone of India and Pakistan : A study in its
water balance and delimitation
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An..,Tlu.cr. In th is paper, a. stu dy of till! wat er batance cf tlt o a rid zone of Ind ia. and Pak istan has boon
marie and 011 that bll-..is t ho arid zone itself ha.i been delim ited. Tho lim its obtained han been compare d wit h th o
limits suggeste d by tli ff~'rCllt auth ors.

/

1. Introduction

" 'c, in India and Pakistan, are vitally
concerned with the ar id ZOll O problem but so
far JlO attempt appears to have been made
to st udy scient ifically the extent of the arid
zone, its water balance and th e magnit ude of
water deficiency in it. One of t]~e factors
responsible for the creation of a rid zone is, of
COUTse , low rainfall an d lIluny authors hav e,
d uring the past f ('ars, la id emphas is on this
factor alone. It. is no doub t true tha t mostly
ar eas wit h low rainfall arc found to he arid
awl thi s fact hus resu lted in the associa tion
of aridity with low ra infall nIHI of ar id zones
with a reas of low rainfall.

But nridit v is not the result of 10\','" rainfall
alone. .Ar idi ty R i~nifi es a deficiency of mois
ture and is caused when th e rainfn~lI of any
reaion is unable to meet the requirements of
evaporation from the soil and transpiration
from th e plants. The phenomena of eV3J>O
rat ion and trunspirat ion are ahsolutelv indo.
pendent. of ra infall in RO far as th e "factors
responsihh. for t JW Jn are concerned . The
evaporat ion anti tran..spirut.ion, together called
evnpotran....pira tinn, represent a process
reverse to that, of rain fall ill t he hvdrol ouic
cycle. Rainfa ll IJring:o; t he wate r from the
a tmos phere to the surface of the earth while
evaporation is respon sible for carrying the
wat er from the ea rt h's surface hack to the
atmosphere. Therefore, hy cOIL",iderin~

rainfall 31011(', we cannot know whether a

place is arid or not. In any attempt to deter.
mine nriditj-, t he phenomena of evapotrans
pira t ion must he conside red along with rain
fall.

The wat.er requirement of evapotrans
pirat ion differs very much from the distri
Imt ion of rainfall through the year and itse lf
varies from Hess on to season; being high in
summer and very low ill winter. The rainfall
too, varies from month to month. If t ho
ra infall j l:i more than the water req uirem ent of
cvupotranspirution in any month, the surp lus
water runs off through and over the ground.
If the ra infall is less t han the water required
for evapora tion and transpirat ion, there is no
surp lus and no run-off. The vegetation uses
less wate r than it would have used if moro
water were a va ilable and likewise less water
evaporates from the soil. There is a deficiency
of water and the evapotranspiration is limited
to the amount of water available from rain.
fall. If, month after month , t here is a de.
ficiency of water, a rid condit ions may prevail.
How arid a place would be depends upon th e
metruitude of water deficiency in relation to
th e water requirement of evapotranspiration.

2. The Techn ique

Tho water requirement of cvapotranspira.
tion ment ioned above has been called poten.
tial evapot ranspiration by Thornthwaite
(IUI8). It expr""eB the amount of water
t hat would evaporate and transpire if it were
























