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Reception of Meteorological Satellite Data
at Syowa Station

Shinya TANAKA* and Takeo YOSHINO*

Abstract: POLEX program, as a sub-project of GARP, will start the 3 years’
observation from 1979. And MAP will be opened from 1982. Based on these
projects, the 21st Japanese Antarctic Research Expedition will be set up with the
meteorological satellite tracking and telemetry system at Syowa Station in Antarctica,
and will receive the information of surface temperature, cloud, ozone and vertical
temperature profiles.

The analytic result of described information will make: clear the circulation of
the atmosphere, sudden warming in the spring, structure of a high latitude atmo-
sphere, and the influence of middle upper atmosphere in the polar region affecting the
general circulation of the earth’s atmosphere.
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Table 1. General information.

Launch date October 13, 1978
Orbit type : Near polar, synchronous
Period : 102 min
Orbital parameters Apogee : 862 km
Perigee : 846 km
Inclination : 98.90°

Advanced very high resolution radiometer (AVHRR)
TIROS operational vertical sounder (TOVS)

1) High resolution infrared radiation sounder (HIRS/2)
Instrument systems 2) Stratospheric sounder unit (SSU)

3) Microwave sounder unit (MSU)

Space environment monitor (SEM)

Data collection system (DCS)
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Table 2. TIROS operational vertical sounder.
Characteristic HIRS/2* SSU** MSU***
Resolution at subpoint 20 km 147 km 110 km
~ Field of view 1.4° 10° 7.5°
Spectral regions 15 pm CO, 15 pm 53 GHz O,
11 pm window CO,
9.7 pm Oy
6.7 um H,0
4.3 pm CO,
3.7 pm window
0.7 pm visible
Number of spectral
channels 20 3 4
Number of steps 56 8 11

* HIRS/2 : Providing temperature, water vapor and ozone information to 10 mb.

** SSU : Providing temperature information from the stratosphere (15-50 km).
*** MSU : Be used in conjunction with the two IR instrument. The microwave data will permit
computation to be made in the presence clouds.
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Table 3. Telecommunication system
Link frgg$§£y Information signal tﬂfgg?ggl Modulation
Beacon 137.77 MHz Low bit rate instru- 8320 bps Split-phase
or ment data and space- PSK
136.77 MHz craft telemetry.
All from TIP AM/FM
VHF real- 137.50 MHz Medium resolution 2 kHz Subcarrier
time APT or video Frequency 2.4 kHz
i 137.62 MHz
S-band real- 1698 MHz High resolution video 665.4 kbps Split-phase
time HRPT or data and TIP data PSK
1707* MHz from MIRP

* 1702.5 MHz may be used for HRPT in the event of failure of primary transmitters.
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Fig. 1. Meteorological satellite (TIROS-N) receiving and data processing system at
Syowa Station.
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I6:)=Bl, T = (v p5) =" B, TN L2 ax ),

(ps): Surface pressure,
T(p): Temperature profile,
I(y): Measurement of the radiance,
By, T(p)]: Planck function,
7(v, p): Transmittance of the atmosphere above pressure p at v,

dZ'(U, P) . 3 1 3
dX(p) - Weighting function,

X=In p.
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Fig. 2. Data flowchart.
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