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ABSTRACT. Data from Stratospheric Sounding Unit (SSU) on board TIROS·N satellite received at
ISTRAC, SHAR via VIIF telemetry has beenused ina preliminary attempt to derive stratospheric layer thicknesses
which are useful ( 0 generate upper airconstantpressurecharts. For this purpose hand calculations have been done
using standard regression coefficients for two selectedscanlines withpropercalibration. The preprocessingas~s
of demul tiplexing, calibration. limb correction and earth location etc have been done manually to validate
the methodology before its computerisation. Various steps involved in the retrieval of stratospheric layer thick­
nesses from the raw TIRQS Operational Vertical Sounder (TOYS) telemetry data pertaining 10 SSU arc briefly
explainedin (hi') paper and the preliminaryresults obtained on two selected lines of a TIROS-N pass are presen­
led here.

I. IDlroductioD

TIROS-N. the first sa tellite on the new T IROS/
NOAA satellite serie s carried aboa rd a complement of
vertical sounding instruments capable of providing glo­
bal coverage of vertical temperature data between the
surface and the stratopau se known collectivity as TIROS
Operation al Vert ical Sounder (TOVS). T he TOVS instru­
ment a tion for atmospheric sounding co mprises the
Sirat osp heric Sounding Unit (SSU), the High resolut ion
Infrared Sounder (HIRS) and the Microwave Soundin g
Un it (MS U) . Using the dat a from SSU on boa rd TIROS­
N received a t ISTR AC station SHA R. an attempt has
been made to derive stratospheric layer thicknesses
which are useful to generate upper air constant pres­
sure cha rts (NASA, 1976). Various steps involved and
preliminary results obta ined are briefly discussed in
th!s paper. T he stratospheric layer thicknesses derived in
th is paper a re useful to genera te upper air charts which
have mult iple applications . e.g., delermining the tra­
jectory of constant-level balloons, and providing a data
base (climatological and synoptic) for evaluating
environmental effects on aerospace vehicles. In addition,
such maps are also useful for verification of the per­
formance of num erical circulation models.

1. SSU cbaractemtks

T he Stratosph eric Sounding Unit (SSU) is a 3-channel
infrared radi ometer designed by U.K. to measure the
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radiance emitted by stratospheric carbon dioxide (C0 2)
with the selective chopping principle. The spectral
characteristics of each channel are determined by the
pressure in a CO 2 gas cell in the optical path. T he
amo unt of CO, in the cells determines the heights of the
weighting function peaks in thc atmosphere. The SSU
channel characteris tics arc give n in Table I, while the
SSU inst rument characteristics a re shown in Table 2.
T he three op tical channels of SSU centred at 15, 5 and
I .5 mb, eac h of which has a field of view of 10° diameter,
view the a tmosphere by way of a sha red mir ror. Th is
mirror can be rotated in 10° ste ps to direct the fields of
view through eight posi tions (8 spots) ac ross the sa te­
llite's orbital track spanning ± 400 from nadir (Fig. I).

The r.rn .s, noise on the radiances in 15,5 and 1. 5 mb
channels on board TIROS-N arc about 0 .3 , 0.5 and
40° mw/m' sr cm- 1 respectively. While the noise
level for the 15 and 5 mb channels are well wit hin
requirements, the 1. 5mb channel developed a fau lt
during launch of TIROS· N and has, thus, become use­
less (Miller et al. I980).

J. SSU data Procts!lDg

The SSU data o n board the spacecraft is handled by a
TIROS Information Processor (TIP). The TIP incorpo­
rates the spacecraft telemetry and low bit rate instru­
ment data from SSU, HIRS, MSU, SEM and DCS, the








