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sunshine in Tehran and Karadj

B. HADJEBl and NEHZAT MOTALLEBl

Institute of Geophysics, University Q/ Tehran , Tehran, Iran

(Received 12 September 1978)

ABSTRACT. Using mean monthly values of the relative gh.rba l solar radia tion, Qm/Qr. and the relative
duration of sunshine, ,,/ ,'\', the least square regression constants a and b in equation Qtn/Q tJ =Cl+b (" IN) and the cora
relation coefficient. r have been calculated for Mchrabad . Tehran (a=0. 25. b=0.48. 1'= 0 . 90), Karadj (0=0. 38.
b=O .35. 1'= 0 .79), and also for Mehrabad (Tehran) and Karadj collectively (0= 0.30. b= O.43. r=O .R4), Q;',. and
Qt' being: the daily globa l solar radiati on received by one square centimetre of horizontal surface measured on the
eart h and calculated for the top of the atm osphere, respectively, and " and N the actu al and the possible ma ximum
duration of sunshine respectively. It is seen that the sum a+b remain s cons tant.

Furthermore. the ra tio (Qm{Qch.f/(QIII{Qr)Kisconsidercd for clea r days, where ,",l and K stand for Mehrabad
and Karadj sta tions. The rat io is generally less than unity, indicating that less radi ation i'i norm ally received in Meh
rabad (Teh ran) comp ared to Karadj in a d ear day.

is used in th is work, where Q", and Qr- a re the
dailv global solar radi at ion received by one
square centi me tre of horizontal surface measured

J. Introduction

In order to estimate the sola r rad iation re
ceived on the ea rth , Angstrom suggested a n ern
pirical linear relationship betw een the globa l solar
radiat ion and the duration of sunshine in 1£24.
Since then, similar relati ons ha ve been esta blished
by several investiga tors (Prescott 1940, Penman
194-8 , Black <I 01. 1954-, Glover and l\IcCulloch
1958a and 1958b , Exell 1976 etc) for a number
of stations with various latitudes and altitudes .

It is nOW possible to com pute the global solar
radiation bv making use of the inform ation on
the altitud~ of the sun, the atmosph eric turbi
di ty, the types , thickn ess, wat er drople t con tent
and the amount of clouds. However, the lack of
precise informa tion particularly on the latter qu an 
tities an d the complication of the computation
makes this met hod not always desirable.

Since the durat ion of sunshine is avai lable for
vario us regions in Iran, and due to the simpli
city of the rela tionships of the type <u~gested

by Angstrom and the others, in order to investi
gate the relat ionship between the global solar
rad iation and the duration of sunshine the eq ua
tion :

•

Q.,. IQ., = a + b (IIIX ) ( I)

on the earth a nd ca lculated for the top of the
atmosphere, respectively, a nd n and JV arc the
actual and the possible maximum d urati on of
sunshine, respectivel y. It is a lso to be mentioned
that since the effects of the astronomical factors
arc ca ncelled in thi s eq uation, it becomes possi
ble to compare the duration of sunshine a nd also
radiat ion clima te of different regions.

2. Records and Instruments

Daily values of Qm and Tt were available from
Mehrabad (T ehran) and Karadj Meteorologi
ca l Observatori es of Iranian ~le teorologicaJ

O rganization ( I ~[O) for the three years 1974
to 1976 inclusive, excep t for the K aradj sta tion
where the record of radi ati on was not completed
for 1974. Mehrabad and K aradj stations are
located , respectivel y. at Lat. 35°4 1' N, Long. 500

19' E and 35' 4-7' N, 50'00' E, and heights 1191
and 1313 In ab ove mean sea level.

The Moll-Gorczynski pyranometer is used
to meas ure the global solar radiation a nd the
records of the duration of sunshine are obta ined
by the Campb ell-Stokes recorder ill both stations.

3. Anal}sis of records and the results

In addition to the daily values of the rati os
Q....IQ., and nl.N, the mean mon thly values are
also computed for each month of the period and
plotted ill Fig. I.
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