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Meteorological measurements from satellites - A review

A. lIL\NI

MdeoroWgical Office. New Delhi

ABSTRACT. E:lJMIrimenh carriedout from mcteorologteal aatf'llitN du rin~ the !&iL ten fe-are hu e convincingly
demonstrated that efficient and economic...1global obse rvatio ns of meteo rologlcal pe remetere can 1.0 made from orbit
ing sp&oooraft by II remote eenaing" , i .t.., by measuring the radiation emitted and reflected by the ea rth 8ntl
atm 08phere.
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Two types of radiation measurements are made
from meteorological satellites. namely. (1) a con
tinuous imaging of radiation int ensities in wide
spectral bands in the visible and infrared over the
entire globe with television camerns to ohtain
cloud pictures, and (2) quantitative measurements
of the intensity , polar isat ion and angular and
spectral variations of the received radiation with
scanning radiometers to obtain surface and cloud
to p temperatures , the radiation balance, the
amounts and vertical profiles of wate r vapour,
ozone and temperature in the atmosphere. The
experiments for sounding the atmosphere from
satellites represent a major break throngh of long
term importance in meteorological observational
techniques. ~leteorologicn1 satellites now form an
indispensable and integral part of a global weather
observing system and are likely to increase in
importance with the deve lopment of improved
sensors and better methods of data processing and
dissemination-

2. Weatber satellites

The concept ~f using sate llites for weather obser
vations wna first discussed by Greenfield and
Kellogg (1951) wexler (1954) and Singer (1957)
The first meteorological experiment.. were made on
vanguard 2 (Hanel 1961) and Explorer 7 in 1958
(Suomi 1961). The first satellites designed purely for
meteorological purposes were the Tiros for the
identificat ion and tracking of weather syst ems on
a synoptic basis and were foUowed by the ESSA
series of sate llites . the Soviet Cosmo. satellites
and the highly sophisticated and versatile Nimbus
research satellites. which provided meteorologi
sts with globsl data on a scale not imagined
possible before.

The limita tions of Tiros are well known.
They were experime ntal and had only vid icon
cameras and simple radiometers but led to rapid
changes in spacecraft technology and data trans
mission and procc.ssing techniques and the evolu
tion of the first operational meteorological sate l
lite. ESSA.launched in 1966. The ESSA series were
mainly earth imaging and had either APT or AVeS
cameras systems. The present ESSA satellites are
being replaced by the improv..d Tiros operational
satellite system, ITOS. which will combine
stored data and APT both day and night in a
single earth stabilised vehicle with longer design
life. Two two-ehannel radiometers (SR). one in
the 0 ·5-0·7 I' band and the other in the 10-12 I'
band . will ult imately replace the AVes and APT
cameras for operational day and night t ime viewing
and to give cloud top and surface temperature
data.

The first geostet ionary satellite ATS-l WIlJl

launched in 1966 and ATS-l and ATS-3 have
provided continuous cloud piotures every 20 mum
tes of the whole earth visible to the spacecraft from
a distance of 37,000 Ian. The first Geostationary
Opemtional Environmental Satelli te (GOES) to
be launched in 1972. will have a ten-c hannel tele
scope with 8 channels in the visible and 2 in the
infrared. to givo high quali ty. near real time and
frequent observations by day and night.

The Nimbus series of research astellites have
provided us with most of the quantita th.. ebser
vations made so far from earth-orbiting satellites .
These highly sophisticated and versatile spacecraft
are so designed that it can be pointed to the ear th
at all times with an accuracy of 10 and can store
1012 bits of information per orbit and carry about
nu merous complex experiments. Nimbus 3 had
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