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An empirical method for estimation of evaporation
from free surface of water
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.\ H:-O;TR.\ ( 'T ••-\ new empi rica l met hod hu hN-1l d~, \,,.l i)IM·l l (ur ('u ltI llUting t h.. Ila n t'YAI)Ora tinll (.E') ulIinJ[ lIol ar
flu lil\l iWI intrn ..it it"l'l ",.. ohtllinM.l. (rom t h.. for mula- u f R t'l:h(J ( 1!171) (ur tot a l BlLd IIPt rall iMI iUII Inteueit if's. The
1''',,1111'( uhl ;li'lf"l at(' ill U'ond ng rcemcru I I it h observed ",.. lues. which :lo r£" presented. Thr- formul a- of Heddy ( 19i ll for
tot ul (1m IIllll .w l IH.. I .'oVl int inn ill fe ,l14itil'll tiro cstended to h ill etur ione and are diacuseod . Curve» 8u itaLII' fur
di rcr- r r('l\ l l illll: tlf Ill. 1:" IUl l\ I,: \"I, hn-" tn t he rMI" ire..-l f1,('cllroC':,-' an' oJ !lO presented .
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t. l ntro;! uetlon
I n a recent I'"per .Gangopadhyaya ezal, (l 9iO)had

oxnmined different methods [eie., Penmnn (19·IR),
Kohler et n/. ( 1~5r»). ) [cllnry 1'1 al. (1961)] of cal
oulat.iou of pnn evaporation using mete orological
facto" . They found only Kohler' , method on the
average ~i\' i llg: clo~.~l' est imates than tho values
obtained hv other met hods. Therofore, th ev hnve
tHulertnkc.{ to modify Kohler's formula to 'ohtain
a close fit wit-h the ohw,;;crved va lues hu t ns yet th ese
results are not avai lable. However, th ough the
est imations derived from Kohler' s met hod are the
best examined so far , t hey are not goorl enough.
Evaporation is nn important factor that has
considerable , i ~ni fieance in th e field. of hydrolo~,

aw iclllt ure and water budgeting in general. The
network of evaporimeter stations is relatively sparse
in thi s country. In view of the foregoing rema rks,
an attempt has been madc to evolve a new empirical
formula for the estimation of pan evaporation from
meteorological parameters which are recorded at a
la rger network of stat ions. It may be mentioned
that there are appreciable variations in the pan
evaporation readings. These variations may he
att ributed to observational errors or poor exposu re
conditions. This can be .....n from the values given
in Table 1 for the same stat ion for two d ifferent
sites located not far from each other.

The two sites do not, however, show signi ficant
variations as for the other meteorological para
meters are concerned. It is, therefore, presumed
that computing evaporation, usillj( a few Rigni
ficnnt meteorological factors, could provide rea
sona bly accura te and reliable results.

The dev iations of the est imated values using the
empirical formula for evaporation from the ob
served are computed and presented for a few
Indian stations which are grouped as inland, coastal
and hill stations and arc situated at different
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latitudes. The percentage deviations of the
est imated values of H, (by using the formul a of
Heddv 19i1 a for inland and coastal stat ion» and
usingthe method j(i"en in the present work for hill
stations) from the observed values are calculated
and presentell for a few Indian stati ons under the
above classificat ions.

In this paper , curves suitnble for usc for th e
rending of R,. R.,. and R are also presented.

2. Method and eomputaHon

It is a well known fact , that solar rad iation has
the dir ect effect on eva poration. Correlation studies
hy the aut hors (results arc not presented), reveal
that pan evaporation is dir ectly proportional to the
solar radiation (i.e., to be exact - the product of
total and net rad iation intensities). It. is 01"" notic
ed, by the aut hors, in the case of eoastal stat ions
situa ted on the same latitudes, that there is con
siderable vari at ion in th e values of humidi ty and
the number of rainy days, tbe effect of which is
8ignifieantly Been in the evapo rat ion values, Bnt in
the case of inland stations this effect is insignificant.
The aut hors also find that this can agree with the
views of'Papadakis (1961) that ' though the increase
in the loss of water by evaporation can be att ribut
ed to increase in the wind speed, by preventing
the formation of layer of moist air over the eva
porati ng surface, a light breeze is enough for this
purpoRe and increase of wind velocity docs not
add to thi s effect' .

Keeping these points in view, the following empi
rical formu la was developed for pan evapora tion

E = I' log .p + eI (1)

where E = Mean pan evapo ration (mm) per day
in the month

e = exponential function,
































