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AHSTR Al T . Solar radia tio n is o f vital interest in characterizing an area with respect to ill; a gr fcult ura l
pOICl1lii.11. 1100\ c \ cr. the-e ar c not readi ly avai lab le (or a large netwo rk. An atte mpt has been made It) deduce
'So lar irra diance from climat ic data , such as temperature range.

Ba-ed on llai ly data o f Punc for 191:16-90. a relat ionship has been developed bet ween at mospheric tran smi
tra nce and the " ;lily range of ai r temperature. The model developed ha s been tested on independent datu and fou nd
to give fa irly nccururc c-umation o f solar irradiancc. Nearly 70 % of the varia tion in daily so lar ra.li .ui un cou ld be
exp lain ed h) rhi- simple method. The effect of so lar irradlance on microclimate has abo been l1iscu.;seJ , The
model devclored has been tested for Hydera bad and Ca lcutta an d fo und 10 give enco uraging res ults.

Tempr rature (ll1al) 'si.\'(i )

Th e s tudy pe rtains to da ta co llected a t Central
Agrim et Observa to ry, Pu ne ( 18.5e N, 73. 9°E 556 m
asf}, Daily maximu m a nd rni ni rnnrn I cmpera t~re data
fro m January 1986 to December 1990 \I ere used . The
so lar irradiance da ta rcco reed . by Moll Go :czyns ki
Pyra nometer a t Pune wer~ utilized . T he technique
was tes ted on a plat eau s tauon, i. c. . Hyderabad an d
one s ta t ion on plain. i, c., Calcutt :l.

Th e range in da ily temperatu re T o n Ith da y was
calculat ed as :

D T (I) = T".. , (I) - [T",;" (I ) , Tmin (I J)l!2 ( I)
"here. Trnax is the da ily max imum temperature (DC)
Tm1n i ~ the daily minimu m temperat ure (' C) a nd i
represents any day. Th e minimu m temperatu re T .
fo r a ny day is the mean of the minim um tempc;a t u;~~
recorded On (I) th and (1+ I) th day. Th is was donc to
reduce effect of I ~rge sca le advect ion of airrnasses, bo th
co ld o r warm which ge nera lly S\\CC P the ar~.t partic ularly
during non-monsoon months. A warm ai rmass moving
throu gh th e area .o n Ith day would inc,rease Tmox(J)
abo ve a value possib le from II1 C0 I11I11 £ radia tio n a lone
By not incorporating Tm ;,(J+1 ), the d i frercnc~
between T....(I ) a nd T m;, (I), would imply a
greater ra d iation load th a n ac tua l occ urred. The
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J\ (' ) " lIrd, - Atrno vphcric tran srninance, Sola r irra d iancc, Microcl imate , Da ily range o f ai r tcmpcr.u urc.

2. Material and methodI. Int roduction

So lar radiatio n i-, the fundamenta l so urce of ene rgy
on earth act ivat ing no t only vita l bio logica l processes
but also all meteorologica l -y-tem» o n 'micro an d macro
scales. Pla nt gro wth i ... a direct functio n of so lar rad ia
t ion . As ma ny meteoro logical metho ds in vogue to
compute eva pot ra n- pira t io n from cro p surface need
radiation informat ion and ;;I'. o ver vast track s of thc
world . there is sti ll a pa ucity of radia t ion o bservat ions.
it would be desirublc to c-r irnute solar radiatio n ind i
rectly thro ugh o ther read ily available and simple meteo
ro logical para rnerer- . Increased dema nd fo r suitable
ra d iation dat a has led to th e development of numerou s
predict ive met hods ran ging from sim ple em pirica l for
mulae (Ganesa n 1970) to extremely complex nu merical
models, depend ing o n the avai lab le input dat a . Para
meters used as input- in the -uch models include sun
shine du ra tion. ai r tempcrature, cloud iness , relati ve:
hu mid ity, precip ita ble wate r co nte nt etc ( Hux ley 1973,
Goldberll et al. 1979). It may he poi nted o ut that the
physics Involved in t he interaction between so lar ir
radiance and th e highly variable atmos phe ric con st i
tuents is extremely complex and no t well documented.
pa rt icu la rly fo r clou dy skies (R ;" i et al, (980).

The o bject of th is paper is to deter mine re la tionship
lJetwee n atm ospherc tra nsmitt ance and the daily ra nge
of a ir tempe ra ture. Th e me thod IIsed here is simiJ<lr
to that adopted by Hristow a nd Campbell ( 1984).








