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The study of droughts by water budget method
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ABSTRACT. The study of d.rou~htl besed on water btldg~t l!1eothod eeems to p~vide.a more realietio
approachthan Onrainfall alone.TheIreque ncy .nd pattern oh"rlatlon oU Iledrought AituatiOn8 Cor .. groupof
9 ftAtions in Andh... Pradeeb dur tna the last 10 yean have been studied by computing aridity indices valuN
from water balance ooneidere t lona of Thornlhwaite (19M). From this study it h908 been &OOn that .. minimumof
3-1 effeot ive drought)'0Qf8 may beexpected overeach "ta.tif)n in a dooAde. an~ t.b.t liability to dr~ught ill
maximum in Nolloro. An cumin.lim of the year to )"ar changes In ellmete Ihows that the diaa"t.rotUI
drought ,)"Nfl ,enerally became arid in nature.

•

t. IDtroductloD

According 00water budget approach by Thorn­
thwaite, drought is defined as a condition when the
amount of water needed for transpiration and direct
evaporation exceeds the amount in soil. The water
deficiency thus results when expressed as the ratio
of water need becomes a very useful parameter
called aridi ty index. Subrahmanyarn and Subru­
manyam (19tH) reported that for the analytical
study of drought this index serves as a useful
parameter. This approach has been followed for
the quantitative assessment of the severity and
extent of drought as well as frequenoy of their
occurrence in Andhra Pradesh during the last
70 years. The results arc reported here.

2. Poleou al evaPo\llDsplrall oD, wiler bal..ee approach IDd
droUibI .DdroDI

The monthly or annual potential evapotrans­
piration of a place gives an estimate of monthly or
annual water need. The estimat ion of mont hly
potent ial evapotranspiration-(PE) values for the
individual years is done by the formula (Thornth­
waite 19t8)

e = } '6(101/I)'

where I is a complex heat index and derived on the
basis of monthly values, a the constant is a cubic
function of I and 1 is montly mean temperature.
The total evapotranspiration of the month has.
then to be adjus ted for the length of the day and
the length of the month. Substraeting the potential
evapotranspiration (PE) from the precipitation
(P) results in .a series of positive ~nd ne~a~ive
differences which represents potent ial additions
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and losses to soil moisture storage. When precipita­
t ion is greater than the potential cvapotraspiration,
tho actual evapotranspiration (AE) is equal to
potentia levapotranspiration. The precipitation (P)
less than the potential evapotranspiration means
potontial loss of moisture from the soil. The actual
10"" of moisture from the soil will be at potential
rate or at a lesser rat" depending on the amount of
moisture remaining in the soil. Actual evapotrans­
piration in this case is equal to precipitation plus
moisture actually lost from thosoil. ~Ioisture deficit
and surplus followfrom the simplebook keeping cal­
culations, the former being the difference between
potential and actual evapotranspiration of the
month s concerned while the latter is the excess of
precipita tion values over PE when the soils are
at field capacity . If the soils are not at field
capacity the excess water by precipitation over the
potential evapotranspirat ion is termed as soil
moisture recharge. This moisture is stored in the
root zone of soil for subsequent use in dry season.
ThL' water is actu ally utilised by the vegetation
before the .water deficit occurs. During periods
when there is water surplus, climate is moist and
when there is water deficit, climate is dry. Water
surplus and deficit assessed on a yearly basis ex­
pressed as percentage of annual water need are
called humidity index (11) and aridi ty index (I.)
respectively. The moisture index used for classi­
fication of climate is given by (11- 1.). A place
is classified as arid if its moisture index
is between - 100 to -66'7, semi-arid if the same
is between - 66,7 to -33·3 and dry sub­
humid when it is betwecn-33 '3 to O. The study
of water balance gives an insight to the magnitude












