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Atmospheric turbidity measurements over India
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AB:'"Tn,ACT. Prom d:lil.\· measurements of d irect sola r rs dl et fon for selected spect ra l
ro~ion" nnd for the who le spectrum, coefficie nte of 'Itmos pheric turbidi ty And transmiselvity hnve
been cdlcuhtflri for di fferent mouths for two rcpreseu tettve stations in north and cent ra l I nd ia .
At tenuar lon of d irect sola r radiation and a truoepherlc turbidity are maximum at both stations,
d uring tbe hot., dey, dusty summer mon ths and a minimu.n du rillj,t t he monsoon months and
after . when tho atmosphere has been clcnneed uf ita dual content by precipitat ion. The turbidity
over Delh i i!l two to five ti mes tha.t over Poonn t bro ugbout the yP:H, fta I' result flf itll proximi ty
to the arid sones to the we st . The variR.t.ions from year to yea r are al!!o mueh more pronounced
at Delhi. T he sudden fall in t ur bid ity dl1rin ~ Juno all wt'lIl\s t he t urbidi ty va lues during du ne
to Septembe r ut both atationa are related to the t.imee of OUM't of th e monsoo n in the two a r..1UIand
tho a mount of r a lnfa ll duri ng t hese month s.

where. 1. (.\) = solar inten sity cut..ide the
atmo sphere as a funct ion of
....avelength

h = solar radiat ion intens itv for
.\<·630", •

S = reduct ion factor for the
mean sun-earth distance,

m = optical airmass, and
m,. = relative airmass

2. Coefficient orturbidity ~

The met hod of measurement of th e inten
sity of solar radiation at normal incidence

c
using Allgstrijlll Compensat ion pyrheliomoters
is well known. By isolating the red and
infrared regions of the spectrum, whore
ahsorption by water vapour is considerable
from the ultraviolet and visible regions
(.\<.630 ,,), where attenuatio n is due mainly
to scatte ring by air molecules and aeroscls,
a turbidity factor for the atmosphere can be
computed . The relation for the extinction of
solar radiat ion in the ultraviolet and visible
region is given by (IGY Instr; Manual
195;) -

t, = ~ J 0·630 1. ( .\ )e _m XO'OO<1I7,- H19

•

1. Introduction

'Measurements of the intensity of direot
solar rndiat ion at normal inci(lcJ1o~ in selected
spectral regions and in the entire spoctrum
are of great importa nce in meteorological
and geophysical studies and in the analysis
of the attenuation of radiation within th e
atmosphere by scattering and absorption,
'I'hey also provide the means for the deter
ruination of atmospheric turbidit y and tho
magnitude of the aerosol and water vapour
content of the at mosphere.

1I1easuroments of direct solar radiation in
the ent ire spect rum and for selected spectral
regions using Schot t glass filters 00" RO.
and HOs• have been made .t Delhi since

o
1955 and at Poona since 1957 with An~t rom

pyrheliometers. Preliminary results of these
st udies made during the lOY were presented
by Mani am! Chacko (1963 a). The present
paper summarises the results of observations
of direct solar radiat ion made at Delhi and
Poena during the five years 1958 to 1962
and discusses the annual, seasonal and
diurnal variat ions of the solar intensity , the
transmission coefficient and the atmospheric
turbidity as well as their variat ions from
yenr to year.
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