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- Introduction

Evaporation plays an important role in maiuntaining
hydrological cycle. Knowledge of . evaporation dn various tine
nenlo  An véry cnnential in different figlds . such an wutér
rescurce management, raiufall run-of £ imodelling, ecstimatlion of
crop water 1recquirement, economic 1rrigat1%ﬁ scheduling ctc.
Potential evapotranspiration (PET) 18 the amount of water that
cvaporates from the 801l and transpilres froq a grass fileld
' oupplied with unlimited water. Potential cvapotrangpiration of a
place in:uhort time socale 18 very much uscful for agricultural
management. , Direct measurement 1is very difficult, but ius

cotimation using scmi-empirical equation that takes account of

the 1impact of varlous parameters responsible for loss of water
can solve many practlical orlented problems,especlally waten
rchiremcut of ficld crOps.; Water reguircmeut of a crop ;rowﬁ in
a’ particular place 1is directly related to PET‘ of that place.
This estimatlion over short period can serve as an essential

information for sclentific workers. .

tao et al (1971) computed monthly aund annual PET valucs
for about 300 stations in and near India. For want of weekly
normals, the monthly PET values were interpolated and used for
subsequent computatibns. . Khaﬁhete ~and Biswa; (1984) have
. compared the -PET valuecs obtained using different methods and
found that the interpolated values are underestimated and the
method in which weekly metcotélogical'normals are ,used 1is the
cfficlent one .. Mence mod}fiedA?cnman method has been used to

.compute weekly PET in this study.

2. . Hethod
Peuman (1948) has defined potentlial evapotranspiration
(PET) and ‘estimated it using the formula:
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. Symboln ‘
PET = Potential evapotranspliration in mm per day.
RA = Iﬁcident radiation outeide _the atwosphere on a
horizontal surface expressed 1n mm of evaporable water
per .day. !
r = Reflection coefficient or albedo.
n/HN = Ratio of actual hourp of sunnhine to theoretical
duration of sunshinc. ' .
és * = Stefan—-Boltzman constant.
a and b = constants
T = Mean tempeéuture in degrees absolute.
Té = Black body radiatlon at mean lemperature.
%a = Saturotion vupohr preaoure in mm of mercury.
ey = Actual mean vapour preosure in mm of mercury.
U = Wiond epeed at 2 metres above ground in miles per day.
A .= ‘Rate. of change of aaturation _vapour pressure with
* temperature in mb per degree centigrudc.
%B’A - = Psychrometric constant in mb,per degtee.centigrpde;

R, (1ix) (a+ &-2.)" represents the ifuncoming shoxtwave
A N ) . .

radigtion andd’r’lco._gg..o.agz‘[éj)(o.,o':.o-_o.”"a),the Qutgding longwave
radlation . Reflection coefficlent r (nlﬁédo) is taken as 0.25

for vegetation on the basis of Honteith (1959) measurements.,

The aerodynamic term 0.35 (1 + IMQ (e L ) is the drying - power

of the atmosphere bneed.on.enturntion deficit. alr wovement and

extra roughness of vegetation cover compared to water

surface.
. The factor £

makes allowance for the relative slgnificance of
net radintidn and aerodynamic terma.

. [} , '
Rao et al.(1971) wade following modificaticns 1in

this
'fotmula.

(1) According to recent studies j}

temperature but on altitude also. Therefote, welghing {éctor is
‘ 2
0

"taken as 0 where PO is standard sea level pressure and

Ph is atatfgn level pressure in mbs .,

(11) Fcr(di-é.%) the term(p.29 cosp!f-o&z%)is used for .

"incoming radiation.‘¢ is being the latitude of the station,
The formula is thua.modified and téken as

depends not only mean air

pET - )A [_T?A(l-v) {o.29cosg +o. 5:1)} 61(o-56-0. 092@)@ ‘lo+0.90 J} ]]' 0.35(@3~ Q@)(i +42)
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o 1s taken as 1013.2 mb -& Ph the normal station level pressure

of 0830 hre. 18T observatlon. Temperature (1) lus Lhe average

of daily maximum and wminimum temperatures. Vapour pressure
(ed) is the average of 0730 and 1430 LMT observations. is

taken as 0.66. Saturation vapour pressure (ea) is calculated

using Goff-Grateh formula given 1in Smithsonian tables (1951).

RA the 1incident radiation 16 1nterpolated for the latitude

of the station wusing Table 12 of Duranbos & Pruivt (1975).
Extra-terrestrial radiation is expressed in equivalent
evaporation in mm/day. The mean wind npeéd Uh in kwmph, reported

at the anemometer level (10 ft) 1is converted into wind speed

in miles per day at 2 metres level by using the relationéhip

0 17 . o .
u=uv (2/3) 17 % 5/8 X 24 wiles/day.

3. Data

It 18 seeu from above. methodology‘ that 1in computation
oE PET values by Penman formula weekly meteorological parameters
like radiation, vapour pressure deficit etc. are regquired
which are not. available for all the agromet stations. Therefore
it, was not possib;e to compute the weekly PET values for all
the ugrémet gtations. Heén daily PET values for 52 weeks are
computed using weekly meteorological normals for 62 statilons.,
These are presented in Table.1l.

4. Y Discussion

The variation of annual and seasonal PET values arc gilven
in Fig.l and Filg.2 respectively. Isolines of weekly PET valucs
for one representativg veek of each month 1is also luncorporated in
Fig.3. The sallent features of variation of PET values in

different time scale are stated below:

4.1 Annual .Variatlion.of.PET values

A large part of the dry farming tract experiences PET more
than 180 cm. and 1t increases towards west. High values of the
order of 240 cm are observed around Jalgaon (Maharéshtra)'and
Bellary (Karmataka). Maximum‘ value about 870 cm 4is found in
Saurashtra area. Over thaz Plains of Gangetic belt; east H.PJ and

Orissa, PET is of the order of 160 cm. Minimum about 120-cm is

estimated from Assam and adjoinling parts.
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4.2 Seasonal .varliation-of .PET-values

Isolines of seasonal totals of PET values £from 23rd to
39th weeks (4th June to 30th §ept.) are depicted 'in Fig.2. High
values (70-80 cms) of PET are observed in the interior part of
Karnataka (Bellary) ‘and Maharashtra (Solapur). Values of these
order are also observed in anhsxhah, North of Guj&rat and
South Eastern part “of Tamilnadu. Low values (30-45cms) are found
at the coastal parts of tha)ashtxa, KalnaLaka and Kerala as well
as West Dengal, Assam and adjoining Eastern States. In ma jor
portion of Indla Seasonal PET values vary between 50 to 70 cos

du1]ng the rainy season.

4.3 WQekly varlations

Weekly variations of PET values is deplcted in Fig.3'for
one represcntutibe week " of each month. Prominent features of

variations are as follows @

Week . Ho.3 (15-21_-Jan.)

‘PET values 1in this week glve the ddeca of varlation 1n
January. The lhigh values of the order of 30 mm are fouund in are
encircling Solapur, Railchur and Bellary and also In Saurashtra.
The hWipghest about 40 mm Ly obuserved at Ollukara (Xerala). The
valﬁes ére_decreasing towvards nofth and are of the oxder of 10 to
15 mm in northern part of Bihar, U.P., Rajasthan, Haryana aud
Punjab. It is‘even.less than 10 mm at the foothillls pfiﬂimalayas,

in Himachal Pradesh and eastern part of the country.

Week. No.7 (12-18.Teb.)

PET values started inc1easing throughtout the counlry.
Tliese vary from 13 mm in norsthern part to 43 mm 1n souLh (Kerala

coast).The arcas of high value are almost same as were 1in the
third week. '

Week.No.11(12-18. Mar.)

The PET values around Dellary, Solqpur and Ralchur as well

as 1n area over Jalgaon are still higher and- are of the order of
50 mm. These are decreasing towards north and are of the order of
20 mm. The values are also high ‘over Saurashtra and Rajabthan ;nd

'vary from 35 to 42 mm.

Week.No.16 (16~22-Apr.)

In this week, the core of high PET values has been shifted -

to around Jalgaon amounting to 72 mm. The values reduce Lo 40 mm
to Kerala as well as in MNaryana and Punjab whereas, ln castern

side it is of the order of 25-30 mm. , ™~



T

ceeSenn , )

Week -Ho.20 (14-20.May)

The core of high PET values 1s still over Jalgaon of the

order of 90 mm. Low value 1s found over Kerala coast. The minlmun

(25-35 mm) 15 observed over Assam and Meghalaya region and at

foothills of Himalayauo.

Week-No.24.(11=17 .June)

PET values vary from 18 to 75 mm ovér the

values are observed 1in As

counLry. Low

am, northern parL of West Bengal, Hilly

area of UP and along the Kerala coast. The highest value (75 mu)

Areas of high value (more than 60 mm) are
found at Bellary, over north Gujarat,

Week -No.29.(16-22.July)

is observed at Jalgaon.

and Rajasthan region.,

By this week SW monsoon has sget in over almost whole o[

the country. PET values are of the order of 30 to 35 mm over the

major parts of the country. Illigh values (40—45 mm) are observed
-

over areas around 3olapur and Ralchur and also over Rajasthan and

more than 50 mm at Bellary. Along Kerala coast, PET values

vary
from 20 to 25 mm.

Week-No.33-(13-19.Aug.)

The pattern of PET 1is almost the same as was found in 29th
week. It varles between 35 to 40 mm along the dry [almlng tract.

It 1s less than 30 mm over the rewalning areas.

Week No.37.(10-16-Sept.)

PET values of the grder of 40 mm

are observed over the
region of Kutch and West Rajasthan and around Bellary. It is

gradually descreased towards south and east aund the lowest about

17-20 mm is found Iun eastern part of the country.’

Week.Mo.42.(15-21.0ct.) . ' _
' PET values are found to be increased in many parts of Che
country due Lo withdrawal of SW monsoon. High values of the

order of 35 mm are observed in Haharashtra (except - Koukau}

Gujarat and Rajasthan. These vary between 25 to 30 mm over Lhe

remaining parL° of the country.

Week . Ho,46.(12~-18.Hov.)

The values become much less in ﬁhis week than that of the
veek dilscussed earlier. It varles from 15-35 mm and the high
value of the order of 35 mm 1s observed in an .area comprising of
Jalgaon, Solaput, Bellary aud Ralchur and also around Jamnaéar.

Y
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Wealk . No.51-(17-23.Dec.)

PET wvalues have been reduced to 30 mm over the Peninsula
and to 25 mm over Gujarat Reglon whereas on the

these vary from 10-20 wmm,

remalnlng part,

Summary.of . PET.distributlon-over-India

High PET value of the onrder of 40 mm per week in.the month

of January .1l found over Kerala and 1t 1s

towvards north with the advauncement of time. MHaximum weckly value

(65-70mm) 18 observed in West Rajasthan and over an area

comprising of Jalgaon,. Solapur, Bellary and Ralchur fn the 20Lh
week (Fig....) and minimum value about 30 mm 4in thilo

reported from Apsam reglon and foothills of Hilimalayas. Values of

the onder of 10 mm are found. in the MNorth Indla, Assam and

adjolning partse din the 3rd week of January. Aftcr onsel of
mongsoon, PET upsually decreases over the country but® high wecekly
PET of the order of 50 mm i observed Lu the 24th

from Tamlilnadu. _ ’

to ZGﬁh veek

!
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