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Pan evaporation and potential evapotranspiration
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I. Evapora tion is an important means of
energy transfer and is a reverse flow to tho
downwa-d stream of radiation from tho
sun and the atm isphere, Pans or tanks,
because of tho ease of operation, have becom e
tho most widely-adopted evaporation ins­
truments in all pa rts of the world. Past work ,
however , on evaporation has shown that the
rate of ovapornto n varies inversely ag the
area of t he evaporat ing surface an d Fig. I
(from Thorn th waite 1954) suhstunt iates th is
statement. Penman (1918) points out that
this shou ld be expec ted mainly from the pro·
gressive moistening oC the air while PS8Sing
over tho sur face, This limitation, t here fore,
makes pans or ot her similar instruments
unsuitable for evaporation measurement
except under conditions of high atmospheric
humidity. A great deal of effort h"" gone
into the search for a satisfactory "coefficient " ,
i.e., a multiplying factor to be applied to an
evaporirneter read ing to givo th e appropriate
valueof evaporation for a large water surface
subjected to the same weat her condit ions.
Kobler' s (1952) summary of u,k" IIef ner
Report shows la rgo va riations in tho monthly
and annual coefficients but tho discrepancies
have subsoquently boon found to bo not
entirely due to the size,.. of the pans, but the
incoming radiant enorgy a. well a.i t he mois­
t ure condition of the overlying air have their
own contributions. Water 10 duo to
evapotranspiration bear no direct or simpl e
relation to evaporation from free water
surfaces, for, transpiration is a process that
is, to a hugo extent" physiological in nature.
To eliminate the moisture advection from
consideration in evapotranspiration measure­
menta, th e tonk> must bo in a field pla nted

to the same vegetation as in the tank> and
which receives tho same watering treatment
a. the tank itself; e-pecinl care should ho
exercised nlse in respect of the maintena nce
of tho optimum conditions of soil moisture
and t he uniformity of vegetation characteris­
tics both inside and outside the ta nks, Tho
need for reliable observations in arid and
semi-arid areas is very ~roo.t but these nrc
nlso t ho regions where it is most diffioult
to establish and maintain satisfacto ry con­
di t ion'. It. should be appreciated in t his
connection that there is no relation betwee n
tho pote ntial evapotranspiration and such
factors relating to the "evaporating power
of th e a ir" ns tho relative humidity or saturn ­
tion doficit because of tho reciprocal effect
of the evaporation regime on the hum idi ty
condition of tho atmosphere . For a lmost
similar reasons pan evaporation too is in­
fluenced by the moistu re content of tho air
and '0 it is not po...sible to determine P.E.
(Pote nt ial E vapotranspiration) from pan
data.

2. Alternative attempts were, therefore,
mad e for determining this importa nt climatic
parameter (p .R ) from omporical formulae.
Thorn thwaito (Thornthwaite, Wilm '!! 011944)
to whom t ho credit goes for introducing this
parameter into climatological literature has
also evolved a semi-empirical formu la for t he
evaluation of P.E. from easi ly available
met-eorological data, namely, air te mperature
ami length of the day, t ho lat ter boinl: essen­
tially geographical in nature depend ing for
its magnit ude on tho lati tudinal location of
tho station and tho time of the year. In tho
development of this formula, Thorn thwnite








	Image00001
	Image00002
	Image00003
	Image00004
	Image00005
	Image00006
	Image00007
	Image00008
	Image00009
	Image00010
	Image00011
	Image00012
	Image00013
	Image00014
	Image00015
	Image00016
	Image00017
	Image00018
	Image00019
	Image00020
	Image00021
	Image00022
	Image00023
	Image00024
	Image00025
	Image00026
	Image00027
	Image00028
	Image00029
	Image00030
	Image00031
	Image00032
	Image00033
	Image00034
	Image00035
	Image00036
	Image00037
	Image00038
	Image00039
	Image00040
	Image00041
	Image00042
	Image00043
	Image00044
	Image00045
	Image00046
	Image00047
	Image00048
	Image00049
	Image00050
	Image00051
	Image00052
	Image00053
	Image00054
	Image00055
	Image00056
	Image00057
	Image00058
	Image00059
	Image00060
	Image00061
	Image00062
	Image00063
	Image00064
	Image00065
	Image00066
	Image00067
	Image00068
	Image00069
	Image00070
	Image00071
	Image00072
	Image00073
	Image00074
	Image00075
	Image00076
	Image00077
	Image00078
	Image00079
	Image00080
	Image00081
	Image00082
	Image00083
	Image00084
	Image00085
	Image00086
	Image00087
	Image00088
	Image00089
	Image00090
	Image00091
	Image00092
	Image00093
	Image00094
	Image00095
	Image00096
	Image00097
	Image00098
	Image00099
	Image00100
	Image00101
	Image00102
	Image00103
	Image00104
	Image00105
	Image00106
	Image00107
	Image00108
	Image00109
	Image00110
	Image00111
	Image00112
	Image00113
	Image00114
	Image00115
	Image00116
	Image00117
	Image00118
	Image00119
	Image00120
	Image00121
	Image00122
	Image00123
	Image00124
	Image00125
	Image00126
	Image00127
	Image00128
	Image00129
	Image00130

