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Au...rr R \G"r. Th.. ..uitahilit)" o r a J;f<'l.'1l n :;""datiw co ver u a IItamlanls<lrfacc for climetologlcel eomputatlone
o(net tadi atilln an.1 th. · peucity of ,lata nn lu tal t la i l~,. "m !!: wlw e tlux an' discussed. Tho ne t redietkm ar.d
"i~)c i3h'd d ll.ta for 1I"n.' soil at Poona arc an1,1)"MCd and i t is infl' rWtI t.hnt the n igh t t ime pyrgcomct ric ob&'r\".t innll
might M n' Ju")IIcntalivc to obtain the long we vu tlux (nt t ho do'\)" M a whole,

t .lntro:tuetlon
The definitive equation for net radiat ion of

the e•..rth 's surfuce is

Q. = Q. (I -y.) + R.I (I · -'Y' )- <aT,' (1)

where,
Q,.. = net radi at ion.
QIJ ~lo!Jal sola r rad iation.
Il., t hermal radi at ion from tho ut-

mosphere,

Y. and Y, = the nlbodos of the su rface for
short und lon g: wav e fluxes res
pet~t, i vely,

E --=. t he cmi!'4...ivit .y of the surface,
T, t he surface tempcrutnrc (OK)

anti a = the Stefan-Holt ZIIUHl cOI1-.tn l1L

Since t he vulue of Y, and E for groll1ul lmrfn(~c~,

independent of their nature, a rc of the order of
O'03 and O·97 respect ively , equat ion (I) could
he s implified as

Q. = Q. (I - 'Y. ) + R.< - aT,' (Ia)
neglect ing t he insignificant tcrm..s,

Depending lIpon the values of 'Y. and T. th e
net md iat.iou over various types of ground sur
faces receiving t he Mille shortwave and long
wave intluxes, will he quite d ifferent. It is, there
fore, necessary in clima tological stud ies of net
radiation to conside r a sta nda rd surface over
which Y, and T, are specified,

Of the parameters in equat ion (I) Q. anti R.t
are independent of the ground surface . Lit tle
data of daily tutu] incoming long wave radia tion
is available. Since Q. is " small fract ion of 11.1
the need for a simple method for the accurate
est imat ion of II A. is obvious,

2. Choice of the standard surface

Th ree natural ground surfaces can be cOIL'\i 

dered for t he purpose, viz., har e soil, water and
57

green vegctative cover. The daily mcan albedo
for clear water is 0 ·06. It vur ies widely from
~i l to soil. ami ranges from 0 · 20 to 0 ·25 for
:.:,rcen vegetation. Data on menu surface soil tempe
ra tlire are not commonly availahle. Since deep
natu ral water bodies absorb rndin tion in summer
and release the same in winter, only shallow
nutnral wat er surfaces can be considered . In
evaporation studies the Hussiuu 20 m:J tunk, I)

metres in diameter alU1 2 met res deep, is ta ken
to represent an exte nsive shallow water surface.
The mean monthly water surface temperature
recorded in th is evapo rimetcr tank , in different
climat ic regime!" (Table 1), show considerahle
duvintions from the air tc rupernturc though fur
the Ind ian region, the deviution ranges from
_ 1' 0° to :J'O°C only . The menu radia tive te m
perature of n freely t ran-.piring v('g~t at.inll will
he more or Ic....:-l the same a.~ t he mean tempera
ture or air. T. plonteith and Szcicz 1962; Linucre
1968).

In view of the above a short gr~en crop fully
covering tilt:' ground . freely t ranspiring 8 1111 not
:m hject to any large oa.-; il'l effect, such a:'l t he one
visual ised by Thornthwaite (19M ) for potent ial
eva pot ran-pirat ion coillputation'i m.ay be taken
8l'1 t he standard surface for climatological com..
putilt i us of net radia tion with T, = Ta ami Y.. =
O·21i () lontcith (959).

Such enmputatjuns will give an idea of the
relat ive water needs of crop." growing at different
places "lUI s..-asons, 'I'hey are also required for
deriving the climatic parameter 'potent ial
evapotranspiration' which can be (Jut to diverse
uses. Again they render cal;Y the derivat ion of
net rad iation clim•.ate for any nat ural surface
,vith known albedos and deviat ions from the
mean air temperature, from considerations of
solar rndiution and air temperature climatology,
through determination of the changes ill short
and long wave lIuxes from the sta ndard surface.








