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IrrtroducLlorr

Ilvapor:atLon plays an Lrnportarrt r:oLe 1u nralrrtitlnlrrg
lrytll'oI.og,lcal. cycJ.c. l(rrowLetlgc of,. cvnporaUlou drr vurlouo ttrne
rr<:n.l-o !.rt vory attrcrrtlrtl J.rr dlffcrerrI flql.tlr, , ouclr nrr r",ntcr.
t:eoourcc m:rnaBenrenL, r'alrrf aIl r:urr-of f inodcllJ.llg,, csf:J.uraLlon of
cr:op water: rcqulrement, economtc 1r:t:1g:rUltn sclrctlullrrg cLc.
['oterrtlal evapotronoplra.tlorr (fDT) 1o the arnounI of rroLcr tlrut:
cvapor:aLco frorn the soll. and transplr:eo frorn a gr:ass flc-1d
ottltp.l-1cd vr1t.h urr.1 lnrtLcd water. l'otcrrtiaL cvapoLrarrspLr'nILorr of u

placc, Ln.otror:I Llrrtc ocole 1o vcry much uoeful for rrgt'Lculturn].
uronagemeut. DJ.r:ecL rneasurement ls very dtffl.culU, buL ltc
coLltnation uslttg ccrnl-cnrplrlcal equatLor that taltes accounI of
thc iurpact of vat:tour, farameJcr:B t:esporrslble for J.os$ of rrotcr:
crrn solve rnalry pr:actlca.l o!:lented pr:obJ.cururc$pcctal1y rraLcr:

,,eq,i 1r:emertt of f lcLd cr:op$. ' l.Iater: requlremerrt of a. cr:op 13ruur,i 1u

o'porrtlcular place 1s dlr:cctJ-y r:elaLc<t to lrET of tlraL place.
Thle eotluratlon over: slrort perlod con 6crve au un csscrrtlal
Lrrf ormatLon f or cclcntLf 1c r.ror:kcrs.

l'.ao eL a1 (f97t) 'cornpuCed rnorrthly attrj

a

aurruill t'IiT valuqo
for about 300 6tatlons lu and rrear Iuclla. Ior. !ralrL of' r.rcckly
norDlalo, the rnonthly t'!iT voJ.uea-r{ere lntel:polatetl aud rrsetl for:
subse(luerrL computatlorrs. KhanrbeLe aud I!1sr+as (l9tJlr) lrtrvc

compared Lhe'PET vaLues obtalued uslrrg tllfferent rnaLhotls outl
fouud that the 1nIerpolated valu'e!i ar:c untlel:esLlrirat.etl arrd Ihe
rnetlrod 1n vhleh weekJ-y urel,cor6loglcal nor:mals ara.uscd ls Ltre

effletent one tlencc motltfletl Perrman methotl h6rs beerr rlsed to
eompuLe ueckly PEI. ln Lhls otudy. .

2, I'le ttrod
Peuntarr ( 1948) lrau r.lgf lnetl poterrtlal

(PE'I) antl 'esl-lmated tL uulng the formula:
evapoUranspLrutlon
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PoterrtlaL evapoEransplraElon ln mm per ,lay.
Incl<lent radla t lorr ou UBlde the a tuos phere on a

horlzont,al aurfaee expressed tn ru of evaporable uate.r
:

per .day.

Reflectlon coefilclent or albedoo '

tlatlo of actuol trourl or aunohLne to tlreor:eIl,eol
clurotlon of eunslrlno.
S tef an-Iloltzran eonstant
c o.ng t,an t a
l.tean teoper6Uurie t n degrcea obaolutc.
Dlack body radtatLon at neon tGmperotur:e

6aturdtr.on va0our praoourc lrr |rl[t of tncrcury.
Actual mean vapour preo6ure in nn of ncrcury.
l{tud epeed at 2 r€treo above ground in mlles per day.
. Rate of change of 

"oaurotlor! vapour pr:e6$uro wltll
LeEperatur:e 1n mb per degree centlgrade
Psyehrooetrl.c conaEant in nb.per tlegri:e cerrtlgrpde.

Rn(llr)(a+ b*Sl repreaento

radLctston andd74 go.56-O.og2,E) Co.to'* O.g#) l;he our gol n g longwave
radtatl,on , Refleetl.on eoef f Lcl,ent r (alLetf o) ls token a6 O. Z5
for vegetatlon on the baoLs ot' ilontelthra (.195g,) qeaBurenente..

. 
The aerodynauic rerE '0.35 ( t .l ,h (e;eo ) to Elle tlrylng . poHer
of the 6uaoapltere baeed on eaturitl.on tlef lclt, alr raovenent and

oo. ol vegetotlon eover eonpared to water 6urface.
makea allororrce for tlrc relatlve algnltlcanee of

ond nerodluonlc tcrEa,

SymboJ.o

PE1'

It. ta
A

rE
rr/ll -

axLra rouglrne
Tbe factor A
net radl ot*n

Rqo et a1. (f971) uade

tlre luconl,ng shortwave

,

fo11owlng uodlllcatldno ln Elrls

Ofee f deperrdo not only uean ai.r
olao. Theretore, trel.6hlng f.aetor iE
a a tandard. eea level pre6aure and
lnubar.

29 cos/to.52*)ts used f or ' '

lng the latltude of the statlon.
and taken as r

f o rmula
(f) Aceordlng to recent Etu
teEperature but on altltude

'taken 'ae 3-p, where PO t
Pt,1a stat{bn tevel preo&ure
(11) ror(an8*) the ter6(o.

'incomlng radlatLon. / lo be

The formula 1e Lhus. modlfled

A
1,

) $ Et^ ( r -' ) fo.zt c"s/.lo.s, 
f t7 - 64(o. s e - o.oer{q l.]lo.as(q?-PET =

(*,r' +1

u
to o(t +r

(



...3...

Po 1s talcen as 1013.2 nrb'& P,, r-he normal suatlon leveL presBut:e
of 0830 ltl'u. IS'l' r-rbuorvnLlou. TerrrpcruLure (T) lu tlrc {rverdgo
of dally maxlmuu anct rrrlnlrnun temper:aLures. Vapour: pr:cssur:e
(e-, ) 1s tlre avet:age of 0730 arril 1430 Ll'tr obser:vatLons,. Ls(l

tal<err ao 0.66. saturatlon vapour: pr:e6sure (eo) to calctrlatqd
uolng Goff-Gratch formul-a glven 1n smlrhsonlan Lables ( 1951 ).
Rrt Ihe lnclclerrt rarllaLlon 1o lnterpolatecl for the latttu4b
of the statlon uolrrg Table l2 of Dur:aribos .& I,r:ultu (r975).
ExLra-terrestr:ta1 radlaLl-on 1s expressed Ln equrvaJ_errl:
evaporatlon 1n rnrn/rlay. Ttre nrearr wlu<l opeed ul, tn krnplr, ,."pLrru.l
at the anernometer l.evel (10 ff) 1s convirted lnto rcind speetl
1n rnlLes per: day at'2 urcuree leve1 by uslng Ihe relationshlp

,,, (2/3)0'17 u s/s X 24 rr;Iles/clay.

Da La

, Ir, ls seett ft:out above, methoclology thaL lrr cornpuLaLLon
of PEI valuee by Pentnan fornrula vreekly meteot:ologlcal pur:arnel:cr:s
1llce r:adl.at-1on, vapour: pl:eaaure deflclu etc. ar:e r:eqtrLr:ed
vrhlch are noL available . f or al-1 the agrornel- statlons. llreref ore
1L, was not posslbl.g to c.ompute the vreekJ-y PET vaLues for all
l-lre agrotnet otaLlonn. I'teorr dalt.y l'lIT values fot: 52 r.reelcs or:e

computed uolng weekly nlel-eoroJ-oglcal normals for 6Z sLaLlons.
Tlrese are pr:eoentecl lrr Tab1e.l.
4. .' Dlscusslon

Lho val:1at1on of annua.l and aeosorraL PrlT volues are glven
lrr Irlg.l an<I FLg,2 ,'crJpecLivcly. Irrollneo of weekl.y t'liI valucs
for one repr:esenLatlve treek of each month 1s also lucorpot:ated Ln

Flg.3. The sallent featurea of varlation of PDT valucs in
dlfferent tlme scale are,atated bel-ow:

4.1 Annual.Varlatlon.of-PIIT values
A large part of the dry farmlng tract experlences PDT rnore

than lB0 cm. and 1f increases towards west. Iltgh.values of the
order of 240 cm are observed ar:ound Jalgaon (l'laharashEra) and

DelJ-ar:y (l(arnaLaka). Itaxlrnum value abou[ 870 cm ls f ound lir
Saurashtra ar:ea. Over the Plalns,of Gangetic beLt, ea.st I.t.P. antl
0r:l-ssa, PIIT 1s of the order: of 160 cm. [lLnlmum abouL 120.cm ls
esLlrnated ft:onr Aseam and adJolnlng parts.

U
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4.2 SeasonaL.varlaLlon-of-IliT'valtres
Isollnes of -seasonal toEals of PET values front 23r:t[ to

39th vreelce (1rth Jurre to 30rh Sept.) are deptcuetl'ln [1g'2' ltlgh

va].u'es (70-80 crns) of PI''I a,:e observetl 1n tlre lrrtet:l.or Part of

Kar.atal<.a (De1l-ary) iand llahar:aslLlia (Solapur:). Valucs' oi these

or<ler ar-e also oboer:ve<l 1n tta.;Le.tlratn, l'lor:tI of . GuJal:aL and

SouLh Eastern parl- -bf Taurllnatlu. Low. values (30-1r5cms) are f ound

at the coaol-al pal:Lo of llaharaohtra, Ilar:lataka and Kera.la as well

as West Dengal, Assatn an<l adJoluing Eastern States' Irr maJor

por:t-1on of InclJ.a seasonaL PET values vary beEween 50 [o 70 cms

durJ.ng the t:aI-nY season.

h .3 WeekIY - varJ'atlons
I'leeklY varl-a Lione of

one represcrtLative week '' of
varLatlons are as follorvs:

Week " llo. 3 ( t5-21- Jan. )

PDI valuerr lrr Llrlg wcel< glvo tlrc l.rlca. of vnr:lnLlon 1n

January. Tlre hlgh values of Lhe order of 30 mln at:e'fotrnd In at:e

enclrcJ.lng, Solapur, ltalchur and Dellary and a'1so J'n Sattrashtrn'

Tlrc lr!.gha0L abnrrt 40 ulill 1o otrUcrverl. ItU 0.1 l.trltarIr (l(ct.rr'l'n) ' llrc

values ar:e. decreaslng Lor'rar<ls no1:Uh antl are of Ihe order of l0 to

l5 mm 1n nor:t-.6er:* parL of lltSar:, U.P., RaJasLhalI, llaryir.a arr<l

PunJab. It 1s even. less tltan l0 mrn at the foothlll's of lllnralayas'

dn tllnrachal Prarlesh and easEern Part of the.countl:y'

l,leek. Ilo.7
val-ues I Lar ted lncreaslng tltroughtout

P[T values Ls

enclt month.

rleplcted ln It18.3 'for

PronrLnenI featur:es ot

the eounLTY.

souuh.(Ke::aIa
*i"rt. 1rr Lhe

PET

Tliese vat:y
coast).Ihe
thlr:d week

aE ln
50 mm.

20 mm.

vary t

(12=lB.[eb.)

from 13 rnrn in rror:sLlteru pa':L to 43 mnl ltt

ar:eas of trlgh. valtte are aLutosL same as

The PET values arourtd Ile1lary, Solaptrr ancl Ralchur as well

ar:ea ovei Jalgaon are stt11 hlgler arrcl.ar:e of E5e ortler of

These are .decreaslng 
tovar<1s north and are of the order of

The varues. are also htgh .over. sauraslrtra arttl RaJasEhan bnd

rom 35 to 42 ,;

Week..No. l6 ( l6=2--?- - APr. )
In thls week, tire core of high

l-o aroun<l JaJ-gaon anrountlng to 72 mln'

to Kerala aa r'reJ.1 aa l.t) tlar:yana "ld
slde 1t 1s of Lhe ortler of 25-30 mm'

PET values has beett shlf Led

The valttes reduce Lo /r0 um

PunJab wher:eas, ln eastertr
\



Wecl< tlo.2() ( I 4=20 - I.tay )

. Ihe col:e of hJ.glr l,riT
or:der of 90 urnr. Lor.r value Is
(25-35,mrn) 1s o5eerved over'.
f oo tlrJ.l.-.l,.r o f. lll.rrralnyiro .

..5...

values ls s[111 ovet: Jal-gaorr of the
fouud over- Ker:aLa coasL. The nrluimuur

Asriam and lleghaJ-aya reglon aucl aL

l,lcek- No. 24 " ( I l=I7 - June )
pBT values var:y fronr lB to 75 rnm over: t'e countr:y. Lor.r

values are- observecl 1n Assaur, nol:tlrer:n parI of Hest I]errga1, llllJ-y
ar:'ea of up and a10ng the Ker:aI-a coast. rr,e hlgrrect ,oruo (75 nrrn).
1s oboerved at JzrJ.gaon. At:eao of hlglr va.Lue (nror:e L5a. 60 rrrrn) al:e
fou^d at DelJ-ar:y, over: .orr-h. GuJarat, and Ralasthan r:eglo'.
Week - llo.29 - ( L6=22 -.Jrrly )

l\y tlrln vreel< sl{ nlotlooorr lrao set J.11 over a.lnroot rvlro_l.c o.t
Lhe country. l.)JlI valuea al:e of the ordcr of 30 [o 35 rnur over: Ihc
nraJqr part,B of l: lre coutrLr-y. lllglr val.tre o (ttOlt,S mrn) or.o oS6cl.vcrl
over ore{1 0 arouttd :io IuPut' ctrtd t(o.[clrur: nn<t n.Loo ovcr. l(nJuuLlrarr urrtl
rnor:c Ll,nr, 50 rnrir at IleJ.J.ary. Along r(erala co{rst, prJT vl1ues vflr:y
f rom 20 to 25 rnm.

Week-lrlo.33- ( I3-19_Aug. )

The pat_t_ern of pltT

weel<. I l- varles be Lr.reen 35
It :[s less l-ltan 30 rnnr over:

lleek }lo. 12. ( l0-16-Sepr. )

Pnr values of the qr:tler:.of 4o Dlnr ar:e obser.ved ovcr: trrc
l'egJ-on of l(ut-clr altcl llest llaJastharr and around llelJ.lr:y. Iu Is
gratluaJ-1y desct:easetl touar:do souLtr anrl cast aucl the lor.resL about:
17-20.rrn J-s fotr*d rrr easrer-'lr par:.1 ol tlre counr-l:y..

l.Ieelc -No. 42- ( 15-21 . Oct. )

IIET vaJ-ues ar:e fou.d to be r.cr:eased i. rua*y par:Ls of
courrtry due Io r+r thdraval of sr.l mo*soon. lllgh values of
or:der of 35 u,,n ar:e observeil In l.lahal:ashtr:a (except Konlca
Gujarat and RaJasthan. These vary between 25 to 30 mu over:

1s almost the sarue as was fountl 1rr 29th
tio 40 nlm along the ,lry.faj:urlllg.tr:act.
the r:crnatrrlng areas

t'h e

the

,,).,

the

I'leek . llo, 46 . ( L2-l,B.llov. )

The values l.reconre

vreelc dlscussed ear:ller.
value of the order of 35

Jalgaon, Solapur:, Ilellar:y

nruch J.ess 1n Lhls vreek ttrarr that of. Ihe
It varles fl:our l5-35 nun arrd tlre hlgh

lrm 1s obse::ved in an.area courprlslng of
arrd Ralchur and also around Jamnagal:.

..6
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ureo.l(. l,lo.5I- (l7?2:l .Dcc. )

PIlI values have becrr !:educed Lo 30

ancl Lo 25 nrrn over: GuJar:aL Rcglon r.rhcl:eao

l-hcoe vary fr:otn I0-20 Inrn.

Vo1.193, pp.l20-145.
llao, K. l.l. rGeorBe rC. J.
eva po f r:a ns p1-r:a t :[ o n

Se.Rep. l'lo. 136.

rnrn over: Ilrc Penlnsula
on the ,:elnalnJ.rrg part,

arrd lta'rnuoastl:1,I(.S. (l97I). PoL0ut-lal
over. Irrcll-a. Iudla l.let. DepL:

S u nrna r y . o f . P Ii l.' - cl J. s L l.: I h tt u J. o n - o i, e r - I n tl J. u

Illgh PIIT value of Lhe ol:der of 40 trru per: r.reel<, Lrt, the tnottLlt

of Januar-y J.o fourrrl over: Ket:aJ-a urrd 1L Iu grutltral.1y, .slttfLcd
Lovrar:de lrorl-h vlth the advauceruenL of Llurc. lluxlurtttn tteckJ-y vnlue
(65-7Ornrn) 1e ollaer:ved lrr l'lcuu ltaJaol-llulr arrtl ovel: an oI'ea

contpr:I-oJ.ng, o.ll .IaJ.gaon, SoJ.npur', llc.1. lory atrtl l(nl.clrttt' l.n Llrc 2.0Llr

r.rr:elc (l;'J.g. . . . ) arrd nr.[nlrnurn va].ue abottL 30 nrtn 1n Llrlc rseelc 1s

repol:Led f t'orn Aooarn r:eglorr arrd f ootlrl.llcl of lllrnaJ-uyuo. Vttl.trcs of
l-lre <rr;der: of 10 nlul ar:e fourrd.1n tlre llorIlr Irrdlu, A$situt and

ertljoltrlrrg par:l-o J.u Llre 3rd rteek of Jauuat:y. AJuer orrseL of
nrolrBoon, PET uoual-1y <lecr:eaoeo ovcr the coulll-r'y bu[' lrrql, 

,r'rcel<1y
PlrT of l-he or:der: of 50 nrul 1o obsel:vecl lrr l-lre 2/rtlr to 26rlr r,rcek

fr:orn Tanrllnadu.

t

IuiriJI(EilcDs

Dul:auboorJ. [r Pr:u1LL, 1.1.O. (1975). Crop r.ratel: rc(lu.treurents
irrlgatlon and tlr:ailrlge l,aper: llo.24, IAO,llorue.
I(harnbeter,ll.l{. autl JlLst.ras,ll.C. (1.904). Iistlrnatlorr of ueel<1y
potentlal- evapotrausptraLlon, I'lausanr 35(2) pp.Z0g-2lZ'.
l"lontelth, J. L. ( 1959 ) . The r:efl"ecLlorr of shol't-t.,ave
radlaLlon by vegetatlorr. Quar,t.J.ttoy.ltetrSoc. rB5.
Penman,ll.L. (1968). l,laLu::a1 evaporatlon fr:om opcn r.,ater,
bare so11 aud gr:ass. Pr:oceedlrrgs, RoyaL Soclety, Ser:ies A.,
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