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ABSTR ACT. The ter rest rial rad ia nt rluves a re being measured regularly al Pune using a balloon-born e
radi om etersonde. Th e net terrestr ial radia nt fluxes o btai ned from these measurements over a decade have been
studied and result.. presented. The net ter restria l radia nt flux increases with height and reaches a maximum around
12 km and then the rate of increase slows down near tropo pa use. In the lower stratosphere the fluxes again increase
before reaching a nearl y ... ready value ar around 25 kr n. The clouds and ra infall distributions seriously distor t the
rad iation Held.

K,,'~ »urd .. - Terrestria l radiant nux. Radiom etcrsond es, Mean annual di... triburion , Seasonal changes,
Aerosols particles, Wate r vapour.
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I. Introduction

Th e transformati on of inciden t sola r ir radiation into
scatte red and therma l co mpon ent s and the consequent
effects on the ea rth' s gaseou s envelope are very imp or
tant. The t hermal rad ian t energy, augmen ted by
th e sola r irradi ation . of th e a tmosphere provides
the necessary dr iving fo rce for th e general
at mospheric circula t ion. Th e re-distr ibut ion of
this energy by dynam ical a nd radiative proce sses
and its ultima te return to space as low temperature
terre strial radiance is very vita l fo r und er standing
the o ther rela ted weath er phenomena . Th is is mainly
rela ted to th e cond it ion s of the troposphere and the
lower stratosphere. Th e tr ace gases. the suspended
aerosol particl es. wa ter vapour and the clouds acti vely
participate in these rad ia t ive pr ocesses and modi fy
th e field of ter restria l radia nt energy. Thu s th e energy
fluxes modifi ed by each successive layer of the atmosphere
results in a tra nsfe r pr obl em of immense complex ity.
Whil e a detail ed s tudy of the spec tral va riations in the
the rmal radiat ion field is highly desirable, it requires
a very high ord er o f spe-cialised instrumentat ion invol v
ing huue expendi ture. A simple radi ometer a tta c hed
to a radiosond e balloo n provides a n inexpensive device
to obtain a vertic al pr ofile of the therma l radiat ion f ield.

Th e radiometer used in Indi a for the purpose is a
Soumi-Kuhn type eco no mic rad iometer. Regu lar
mea surement s ar e being ta ken every fo rt night in the
evenings aft er the sunset. Th e convent ional radi o
sonde ground equipment records the signals and data
is then analysed usin g a co mputer. Mani et al.
(1965, 1966 and 1981) have di scussed th e vari ations

u75)

in the upper air radiation profile based on specific
balloo n measure ments. Radiometer sounding of the
upper at mosphere is being ca rried out reg ula rly at
Pun e since 1963. IM D has publ ished these datu
(Sri vastava an d Srinivasan 1969 and 1971)a fter ca refull y
scrutinising the data. 1M 0 (1988 and 1990) had
brought ou t pu blication s o n the outgoing terrestrial
radiant flux over Ind ia and its neig hbou rhood using
sate llite derived data. Arkin et al. (1989), Rao et (/1.
( 1989) also discussed the results or such est imat ions
derived fro m the sa tellite. T he sa lient feat ures or
o nly one pa rameter tha t or net terrestrial rad iant
flux co llected at Pune over the decade 1978· 87 arc
presented here.

2. Ui'icu\sfon

2.1. Man i et al , (1975) found that net terrestrial
radiant (rad iative) flux H,· increases with height ti ll
a maximum is reached at ab out 12 krn, decreases till
tropopause and then increases again in the strato sphere
till stead y values are reached at about 25 km . Ku hn
proposed that for tropopause and higher levels
H ,· = H, t - H, } may , to first approximation, be
expressed as H,· = H, t where H I t is the upward
terrestrial radiant energy and H, t , the downward
en ergy, t. e., H, · » H, }.

2.2. Mean annual distribution

Fig. I gives the mean annual vertical distributi on of
the net terrestrial radiant flux for the period 197X
1987. Close to the earth's surface, th e tempera lure of








