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Vertical temperature distribution of the atmosphere from the
Indian (Tropical) radiosonde stations from Nimbus III satellite
infra-red spectrometer (SI RS) measurements
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AllSTRA(,'T. SAtellite Infra -red Speeteo meter (Slit',) m uremcuts obtained from Nimbus [(I offer for tho
ftnot t ime an OI)(lOrtunity to ().itim,te t he vortiMI tcmp.J',"uro dilSt ribut iul1 ovee tho Indien (Tro(liO&I) region. Tho
vertical t cmpcret uee d leteibutlon a.t throo Indian It . S. IIt~tiol\ll (S":;,w Delhi, B)~ba.y and ViMkha.pll,tnAm) nn It and
15 ~la.y lUll!) huve boon calculated from th') m'1h,tio:l (Ish taken by s n t;; spec trometer in t ho 15 micron ca rbon dio skle
bend, close to thCi<l t hree sta tiof\8. Tho c...lcule ted values ebow good egrccmant up to WI)mb.
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t , Intr oduction

The ' atellite infra-red spect rometer (SIRS) has
been developed for tho purpose of indirect deter­
minat ion of the vert ical t emperature profile- of
the atmosphere . The output of the SI RS is tran s­
form ed to speotra l radiances, which are then used
as a group to ded uce t ho te mperut.ure profile within
the fleld of view, The SIltS measures the differences
inin!m .ref.1 r(j(/ ,~,ti(m between the earth and deep
space in cight spoctra l lm,lul passcs each ulmut 0 ·1
micron wide between 11 and 15 microns of CO:!
gas. These arc cent red at 11- 12, 13,33, 14 ·01
14.16, ).1·31, 14·45, 14 ·76, ).1·90 mocrons ef
CO~ gas. )?ig. 1 shows the atmospheric weigh ting
functions for the radi ances measured in these eight
interva ls.

In this paper au attempt has been mati. w eal ­
culate the temperature profiles at New Delhi,
Bombay and Vi<ahkapatnam on 14 and 15 )[ay
1969 from the radiation data ta ken by the SIBS
close to the radi osonde stat ions at Visakhapatnam
and New Delhi.

2. Method of calculati on of the temperasure promes from SIRS
radia tion data

For a non-scatter ing cloudless atmosphere, in
local t hermody namic e' luilibri1llll the spectra l
radiance observed at the top of the at mosphere
can be wr itten in the form (Wark Fleming 1966)
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where R [r, T ) is t he P lanck funct .on at wave
number and tem perat ure T, p is pressure anti T

is the t ra nsmissivity between the level P and the
top of the atmosphere. The subscript 8 refers to

surface values. For detai ls the render is referred to
a pa per by Wark and Fleming (1966).

I Direct inversion of the radiative tran..sfor oqua­
tion to obtain temperature profiles from spectra l
rudiunces does not yield a practical solution. .A
mathen"'tically more stable solut ion i. achieved
by relating SIRS rad iance to atmospheric tem­
pera ture through stat istica l equat ions. The statis­
tim..1equat ions arc derived by regression from largo
samples uf sate llite rad iance measurements and
c.QincidelM radiosonde observat ions. Tho statistical
sampleR for the tropics and nor thern hemisphere
conta in about 700 sheets of uhservat iuns extending
over a two-week period. The SIRS measures radia­
nce over a. filed of view approx.mntely 225 km
square, hence the temperature profil e represents
an average over this area . Techn iques have
been developed by Smit h (1969) which yield
the statistica lly most probable at mospheric tem­
pera ture distribut ion and cloud cond ition assocint­
",I with the rad iance and surface temperature
observationa. TIle temperatures obtained below the
cloud. result largely from the st at istica l relation
of these temperatures with those observed above
the clouds and at the surface.

Table 1 shows the correlati ons of SIit S radiunee.•
with radiosond e temperature observations between
35"N ami 55"N based on 700 soundings from 29
May to 10 .JUI1e 1969 as given by Smith el 01., (1969).
The eight SIRS radianoes arc very highly corre lated
with the temperatures at eight different pressure
level. between the eart h's surfuoe lind middle
st ratos phere. It is the ver t ical independence of ti ,e
d ifferent spectral rndiaucc observations which
allow a temperature profile to be determined. Tht!
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