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Q uantitative precipitation forecasting for hydrological predic
tion over catchment areas with inadequate aerological
data by the method of atmospheric water balance

1:. R . GUPTA, K . K. SR IVAST AVA, If. C. ;lIEHRA and S. R. BA"SAL

.I JeteJI'" IQg 'ca l Of fice , Xe lV De/iii

(Receil'ed 3 July 1973)

ARSTRAcr. In this raper attempt has been made to estimate: rate of precipit atio n per unit area in and around
northeast India containing the catchment of river Bfwg;rallu"by the method of atmospheric water balance as deve
101"-"'\1 by Palmen.

In order 10 overc ome the inadequacy of upper air temperature, wind and humidity data. due to the absence ora
radi oscndetrawin station in the ca tchment and the pauci ty ora close network ofsuch stat ions in the neigh bourhood,
radiosondcjrawin data of remot e stations like Allaha bad, calcutta , Gauhati, Delhi, Nagpur, Visakhapatnam and
Po rt Blair ha ..'e been made use offor working out the specific hu midi ties at isobaric levels by drawing isopleths of'speci 
fie h umidit ies and interp ola ting the values at intermed iate points. Th e is oplcths them selves have been drawn with
d ue regard to the air mass prevailing over the area during the rainstorm period. Similarly, isopleths of U a nd V
com ponen ts of the Observed upp er winds prevailin g over the region have been dr awn wit h reference to the syno ptic
situa tion . Upper wind data o f pilot bal loo n sta tio ns have also been utilised in additio n to those of the rad iosonde!
rawin static ns for thc drawing c f isoplethsof wind .

Th e divergen ce of wind has then been calculated by usi ng fin ite difference method.

Th e rate s of prec ipitation at d ifferent sta tio ns and co nsequently the isohyets of total amounts of precipitation
for 9 hours have been compared with tho se of th e observed rainfall at OS30and 1730 hours of the same da y. for indivi 
dual days of the rainst orm period. The estimated precipitat ion for 9-hour has a1so been compared with the observed
precipitation at 0830 1ST of the next day as the calc ulated isohyeta l pattern for 24 hours was ident ica l with that
of the 9 hours except in the magnitudes of the sta tion preci pitation.

The mean observed storm precip itat ion h:1S also been compared with the mean calculated a m o.mts of preclpita
tion for thesameperiod as a lso the preci pitation (or the period of rhe storm an d l-day prior to the storm.

Storm e fficiencies ha ve been ca lculated between the observed ra infall and the estimated amounts of rainfall.

Daily and the mea n vertica l distri bu tio n of the horizontal transp ort of moi sture has been plott ed fo r the storm
period.
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where E is the evapotranspira tion, P is the
total rate of precipitation per unit area of the
gro und. q is the specific humi dity, Po is the pres
sure at the ground an d p is the pressure at th e
lOp a nd V the horizontal w ind vector.
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J~; dp gives the change,
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of water vapour content per unit area an d time
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whereas the term +J<VoIf V) dp represents
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the divergence of the hor izon tal vapo ur flux.

Du ring an in tense an d p rolonged rai nstorm
situation F ca n be neglected . The term
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1. Introducttcn

The expression known as th e atmosph er ic
wau-r bal ance e q uat ion as developed by Pa lm en
( 196i) ca n be written as :
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