
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, su,dden 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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2. 15 � 
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if Gh 0. ;: ;: --c·vt TIROS *O)�tf�m"ri"J'fmtJ: TIROS-N v::.'*] L LJffi-"' 0. 

2.1. TIROS ���ffi� 

1k_ 1 v::. TIROS-N 0)3:.��:5ct-o l V(ftJ!t��-t. TIROS-N vi$ffi¥11Ji�*9 850 km O)� 

OC--C'� L J: '5 L --C to�, amuvt AVHRR (��5tWU�:¥dtH) v::.l 01-fi£@r*lm*9 ±1100 

kmjtg�O)�m. �$�. $*ffi�O)�M:1:&�c, TO�(��m1iOC5t�����-) K 

1 � --rnvh0fil�moc0-mamu--e� 0. 

TOYS vi1k_ 2 v=-�-t l 5 K .. 3 "'.:) O)�ii l � ti nit� ;h --CI., 0. HIRS/2 vi:!m*iJ· G 10 mb i 

--C'O)�OC0)7Jql�:I:. * '/ �:1:. mocO)amu�fi\,,, ssu "Cvi 15 km-50 km i --C'O)&octt 

� 1 TIROS-N oxt��7C 
Table 1. General information. 

Launch date October 13, 1978 

Orbital parameters 

Instrument systems 

Orbit type 

Period 

Apogee 

Perigee 

Inclination 

: Near polar, synchronous 

: 102 min 

: 862 km 

: 846 km 

: 98.90° 

Advanced very high resolution radiometer (A VHRR) 

TIROS operational vertical sounder (TOVS) 

1) High resolution infrared radiation sounder (HIRS/2) 

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 

Resolution at subpoint 

Field of view 

Spectral regions 

Number of spectral 
channels 

Number of steps 

HIRS/2* 

20km 

1. 40 

15 µm CO2 

11 µm window 

9. 7 µm Os 

6. 7 µm H20 

4. 3 µm CO2 

3. 7 µm window 

0. 7 µm visible 

20 

56 

SSU** 

147 km 

10° 

15 µm 
CO2 

3 

8 

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

** SSU : Providing temperature information from the stratosphere (15-50 km). 

MSU*** 

110km 

7. 5° 

53 GHz 02 

4 

11 
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*** MSU : Be used in conjunction with the two IR instrument. The microwave data will permit 

computation to be made in the presence clouds. 

Link 

Beacon 

VHF real-
time APT 

S-band real-
time HRPT 

�3 7-�������1��0�� 
Table 3. Telecommunication system 

Carrier 
frequency 

137.77 MHz 
or 

136.77 MHz 

137.50 MHz 
or 

137.62 MHz 

1698 MHz 
or 

1707* MHz 

Information signal 

Low bit rate instru-
ment data and space-
craft telemetry. 
All from TIP 

Medium resolution 
video 

High resolution video 
data and TIP data 
fromMIRP 

I 
Baseband 
bandwidth 

8320 bps 

2kHz 

665.4 kbps 

Modulation 

Split-phase 
PSK 

AM/FM 
Subcarrier 
Frequency 2.4 kHz 

Split-phase 
PSK 

* 1702.5 MHz may be used for HRPT in the event of failure of primary transmitters. 

?JtU�rr 5. MSU vi-z 1 !J ;:z ¥Bl K. l �>iliJ.lUli?JlU "c', 7.1(�� r::. J: 0 ��O)tffl.IE� �rr 5 t.: 66 v:.. 

HIRS/2, ssu 0) �JHf Ill 5E c IA]� vc}fl \,, 0. 

� 5 l, ""Ci!lfflU � h t.:'ltflHi, � 3 vc�i'" JWliBl� vc ""C:ft!!J: vc !J 7 /V !;( 1 A "c'}2sm l, ""C < 0. 

f!B;¥Q�ttg "c'vi S-band ��mi'" 0. 
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2.2. sll:�� A 7 b. 

'.Jl:{avt® 1 v::.5F-_ts,, 7-. 'r 1:.. ---crrhn 6. s 7 1 - r 0) .,.� '7 ;t; '7 7 :,- .:y- ::r vt, 7° 

r:i �,.- '7 A� 

��ffi':v::.J: lJ!mlb�:h6. t!G:htda%fl'.3l:{a�-e PSK ���;h, ��ff bit synchro

nizer v::.A I), T:) 3< ;v{·�J% (NRZ-L) c fi. 6. ;:. O){a% 'a:'T, - 3< v ::i - 3q::.��-t 6. "it::. 

lri]ffi¥ v::. TIROS-N :W:ffl v::.{t G:h t.:.. HRPT format synchronizer v::.-c, ��O) T. - 3< 'a:'0-!Ulli 

:fJ-t 6;:. ciJ:-e�. AVHRR 0) 1 channel 0-'a:' V 7 ;v.3< -1' A -C'7 7-:,, !7 7-./B:fJ-t 6. Format 

synchronizer vi H•� v::. ":::> fi. \., -c·, 4t-T' - 3< 0) �:@. 'a:'-t 6 ;:. c t P}fjt§ -c·c5 6. 

DOWN 
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RECEIVER 
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�1 ��£����ffi£���7'7A 

BIT 
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SYNCHRONIZER 

LASER FP.X 

Fig. 1. Meteorological satellite {TIROS-N) receiving and data processing system at 
Syowa Station. 

2.3. M *fi 

�W:iEl\.�Jt:fffO)•/BO) t.:..cb v::.vt, tXO)A'a:' Yfh, 6. 

\XCps) dr-(v p) l(1i)=B[1i,T(ps)] r (li,ps) - hco) 
B[li, T(p)] dX(p) dX(p), 

(ps): Surface pressure, 

T(p): Temperature profile, 

l(li): Measurement of the radiance, 

B�li, T(p) ]: Planck function, 

,(li, p): Transmittance of the atmosphere above pressure p at li, 

d,(l.i, p) · Weighting function, dX(p) 

X=lnp. 
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Fig. 2. Data flowchart. 
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