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A comparative study of radiation data from Nimbus-Il

M. G. GUP TA
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ABSTRACT. Valuee oront,goin~ longwavc redlntlon for t ho Indian fl.l'M duri ng the period 16ll"y 1028 July 1000
havo 1M..'e1lcompared with the data of'rediometoeeonde AAOOnts from Dolhi. Jodhpnr and Calcntta. It itt found that tho
Nimbus and redlo metereondc data are ill good egreemec t,

t. Introduction

Early experiments to measure reflected solar
radiation and emitted infrared radiation from the
earth-atmosphere system, were flown on Explorer
VII and several Tiros satellites. Reliable
results were, however, obtained only for out going
long wa ve rad iat ion flux, computed from measure
ments of infrared radi at ion in the 8 to 12 microns
band. The data coverage over Indian area was
limited duo to spacecraft recorder limit ations.

Tho ) [cdium Resolution Infrared R adiometer
~mIR) flown on Nimbus II measured electro
magnetic radiation emitted and reflected from the
earth and its atmosphere in five selected wave
length inte rvals. One of these channels measured
the emitted long wave length infrared energy from
5·0 to 30·0 microns. The field of view of the
scanning of the radiom eter was about 2-5 degrees.
It enabled a spat ial resolut ion of 50 km ncar the
sub-satellite point to about 110 km at a nad ir angle
of 40 degrees . The measurements of the outgoing
infrared radiation from this cha nnel were continuo
ously controlled by an onboard calibration system
nnd were therefore accu rate within ± 2 per cent.

2. Data

Radiation measurement s for th e entire globe
were made by Nimbus II during the period 16
May to 28 July 1966. lIIeasurements between 40'
latitudes were made ncar local noon during day
and ncar local mid-night at night. From tbese
measurements Raschke (1968) computed average
values of the outgoing longwave radiation flux for
five sub-periods of 15 days each.

During this period, 51 radiometersonde ascents
were made at three sta t ions in India: New Delhi,
J odhpur and Calcutta, in connection with
the Rajasthan Desert Project in collaboration
with the University of Wisconsin, U.S.A. The
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ascents over Delhi and Jodhpur were taken
thrice a week during the premonsoon season. These
were discontinued at Jodhpur from the month of
July and the frequency of ascents at Delhi reduced
to once a week. Two ascent s a week were commenc 
ed at Calcutta from July. The time of all t hese
ascents was after sunset at about 8 P.).l. :1Iul in a
large number of cases dat a wore obtained upto
50 mb and above. There were only seven ascents
during this period, whieh terminated below 100
mb,

To compare the radiornetersonde and satellite
observ..tions , the ,..lues of outgoing loag wave
radiation over Delhi, Jodhpur and Calcutta were
picked out from the 15-day a,·crage maps prepared
by Raschke and the ,..lues of the upward fluxes
at the top-most level of the radiometer soundings
were averaged for these periods. The values for
16-31 May and 1-15 J une were also compared
with the Tiros IV radiation data obtained from
the 5-day average charts presented by Krishna
Rso (1966) in the study of the monsoon over India
duri.ng 1962. The results are presented in Tab le
1. In tills table, the values of outgoing long wave
radiat ions are given in langleys/min. and the
figures in bracket represent the number of days
for which radio metersoude ascents and Tiros I V
data were available.

3. Discussion of the result,

3.1. May 16-31, 1966 - I t will be SOCII that
the ,..lues of the longwave outgoing radiations at
the top nf the atmosphere obtained from Nimbus
II and radiometersonde ascents over Delhi and
Jodhpur are very close to each other. The va lues
from Tiros IV measurements are however 20-25%
lower. Gupta (1965) computed the outgoing long
wave radiation over India during the premonsoon
season, using the E lsasser radiation diagram and




