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Coordinated Observations of the Middle Atmosphere in the Area
around Syowa Station in Antarctica

Hiroshi Fukunisar* and Sadao KawacucHr*

Abstract: The Inter-Union Special Committee on Solar-Terrestrial Physics
(SCOSTEP) has proposed to carry out the Middle Atmosphere Program (MAP) in
1982-1985 as an international scientific project. Coordinated observations of the
middle atmosphere in the area around Syowa Station in Antarctica by means of
ground-based station network, aircraft, balloons, rockets and satellites are now under
consideration in order to study structures and seasonal and diurnal variations of the
polar middle atmosphere in the altitude range of 10-120 km. The report gives an
outline of this project.
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By, IMS, POLEX iz X »CT#bhiz\, #i k10 km 225 130 km % CTORBE HEHE
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BEREYBAOLHCTHZ ETHB. Lich - T IMS, POLEX 25| % x MAP # £33 =
ey, b ORIECES ¥ COMKRLORENHDTRANCHLMZIND T
HH5. BEBETMAPRERTI2ERIIE VDI EETHS. ¥ bEggtiiy, KK
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BAEEIT IMS 2Ty I c AL, ZOfEEE S Lic MAP 07 0GB IR i
TEBRENETTRE > TWEEELLNS.

T MAP # £+ 5B LTk, PERAKOBESCEAREL, =X AF¥ —IZrASR
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SIKEHE) VT, PBAZOEHLHAREORTFLEGRET 2 L1tk y, &
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fris KO LETREAR L OHEFRAOEELRAMCHEET L THS. B EBRAUADKER
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Table 1. Scientific subject and instrumentation for the MAP to be carried out at Syowa
Station in 1982-1985. ’
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Fig. 1. Outline of coordinated observations of the middle atmosphere to be carried out
at Syowa Station in 1982-1985.
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B2 IMS MRJcBR I BEE BRI, X3 emiibss X0t Al A3 EABRA) &
VED< I3~ F v EMOME.

Fig. 2. Location of the IMS meridian chain stations which consist of Syowa and Mizuho
Stations and two unmanned stations A1 and A3.
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RSt ERRROME L, MAP iRt ERRHELY BR T 5 BoREmbr ~T.
FEFIEH, L3 @k, ~5 v —or v (vE) 13, 2E—0H 300 km 0=FAF0
BRIZHD, Fov 77 —FE Na BAEEERCIEEN Ry b7 =2 LEXL RS, B
31%, 1980E X WIBREM THEA SN D FEOMER LS 2 AR -2 —DFEATHD. LD
HREIEER2ICREIND. REROAFIEN, BEERITHAFTET, THEELIHELCT
LY, MEEELAWCCTBRROBRAICE L RET 2 L Ebh 5.

B3 BREMCHIACERIhLES XA &2 —EE— 2 PC6(L 7 & ARzt
Fig. 3. Photograph of Pilatus Turbo' Porter PC-6 airplane to be used around Syowa
Station in 1980.

£2 v5a28—FHE—%PC-6 LtrJ 185 DHEEEE.
Table 2. Specification of Pilatus Turbo Porter PC-6 and Cessna 185 airplanes.

B i ¥5 &A% —FEA—& PC-6 € A 7 185
B B BE BE (m) 110 235
A B PR E (m) 73 146
# %5 BE B (km) 1050 1200
LERBE M 9150 5200
2 i & B (kg 2200 1519
B & & kg 1020 737
E B O (A 8—11 6
BBIEIR, BN & —¥ v 550 vese 300

KIREANZ, 1968%E1C B, 2 1 7 (1000 m®) DK% 3[E], 69412 B, x4 7 (2000 m®)
K& 10E1T o iz, 197040 Hik, B; £ 4 7 (5000 m®) OFEZER LTR D, 1977F % T
CAF20EOER TR T\WA., K4XEMCKIT 5 KB RENRGITHD (B
fils, 1978). #® 10 m BETHESKH IS DT, HI128H 300 km OFEAOEHRH A
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Bl 4 B:-18 (19775128128 1525 LT HER) & B;-20 (197748125 4 H 1346 LT jER)
OB, HEF OB FE I BEREORM L E T (Bh)IIfl, 1978).

Fig. 4. Flight paths of the B;-18 and B;-20 balloons which were launched at 1525 LT on
December 12, 1977 and at 1346 LT on December 4, 1977, respectively. Time
after the launching is given in hours (after AYUKAWA et al., 1978).

BBTHs. )V V-KEKEZAVIE ILRFHAEREOT - 2038 0h5 L TFHEINS.
BRI v r » PERIZ, EIWRIND X5 hETAIMOER TR TE
fo. BBAEHLO v & o P EBRMGERIL, 1968FICBRBA AT b, 19TIHEITER L, BERE
10X BB LABENL W EALLTER. MAP #iflic r 7 v P EBRYITS b, 1
ROESENRIENLELBbh 5. ZhE TORMEMTORRLYENRE, BHTOE
BRICRLIBELICR v MERE 2 VAT D AT ERbLRS.

R TOARBRR S EERANL, 19764 IMS HEO0—FHE LTHish (FF - 2R,
1977), th¥THEILCTIRD L5, BEEFR ISIS, 2 +—r >EHEE EXO0S-A
(BX), K&HmE NOAA-3,4,5 DZERL—F VRCTHEIT bR TV, K51k, £0 136
MHz, 400 MHz #E2ZERKZ (7 v7 FHEERN) 2R3, 19802 51k, POLEX i
D—RL LTREHE TIROS-N OZE2FTEINTE Y, $He 1.7GHz HTOF — %

3 BOEHCIINBET CREBIhIr 7 v FER
Table 3. Rocket experiments which were carried out at Syowa Station in 1970-1978.

19704 S160 2 %

1971 S160 1 S210 6

1972 S160 1 S210 6 n

1973 S210 7 v

1976 S$210 5 » S310 1 k&
1977 : ' S210 2 n S310 2
1978 S210 2 »# S310 4 n
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£ 4 BEREHTOBEEZEEE
Table 4. Orbit number of NOAA-3, 4, 5, ISIS-1, 2 and EXOS-A satellites received at
Syowa Station in 1976-1978.

NOAA-3, 4, 5 ISIS-1, 2 EXOS-A
19764 462 352

1977 356 342

1978 326 340

K5 MERE#CEE Xhic 136 MHz, 400 MHz ##E 5 — 2 ZEMKR
Fig. 5. 136 MHz and 400 MH: satellite data acquisition facilities at Syowa Station.

B 6 1980F B HRBE XIS 1.7GHz #ZERA7vFF (F4=VF 47 4 v
77+ 5 v xiHiREL)

Fig. 6. View of the tracking antenna for TIROS-N to be set up at Syowa Station in 1980.
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FERFFEOHERXF 5S12RT. Pre-MAP DOHR] (19794 —19814F) 13, F#E <1t POLEX
BEREI TS, BT, 1980F X b TIROS-N 0ZfFic & v, Bk 21EE
DKFEEN T — 2B ORBZ LI -TW5b. MAP ORBHENY, 19824 X v BIrsT
HEHETHB. »y oy MERENY, BEDH LR Y BiET 5 BIR H1984E X h RHEATRE &
Ex bhd. LichoT, Bi¥ol1982F, 834G 3 LEE, SHREH, MESRIBRAO
LR BELEFETHD. BFEDI984E, 8SED 2ERMIE, MAP O »0fE EXO0S-C o
BHAR 7cD T, ThEMIGLIcr 7 » b, KR, W EBAUZRENCTS5ETHS.

£ 5 BECRTAFHBAIKABAERTE
Table 5. Yearly schedule of the MAP to be carried out at Syowa Station.

1979 1980 1981 1982 1983 1984 1985
Eo N I Pre MAP| ... MAP
st (2] POLEX
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£ |NOAAZiZ EXOS-CZREEERX EXOS-CEZf=
% |EXOS-AZf(E IS IS ==
=
IS N s $BL s £
7z (777 PRBBERT 10 5310 550058
LB
s S5k
;:‘k% SEREER
o A 22 B RN ——
i 1
H A= HF ¥ v 77 =%y B
_I;JHIJ
KR
> KRK=Y) > 7
w7 I

¥ P D IC
b 10-120 km DOFEBASOEHEKIZ, SE5¥ L BEEYWEFOEATIRKLE LTERRE
HEELTWAHEELRED, BETIIZ OFEECBENNZEAE R IR T Wtk o7,
MAP 2343t BREVHETI9824E0 Bia ¥ 5 DR LT, BiEcHBAR OB SEH Y £
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DIIL, £ OWRBEOSIO S LT ER LTS LR, REETOM Ly -
— FBARAIRTH A 5. IMS, POLEX TOZERY+mMIcE»L, S8 5 LcBARESD
EFHGPEDONDITETHS.

B @

C DHBER T BIC bl > TRERIE & ERRIRE LT S o e B AL T 240
MG #E, PR NEE BN, BAREAEFFRALE, kS REnH
hIEZ #E, HRAEEE NI FIHLHEE, TNk THAe i (FRE S, 4
B S NF R, JUNKERERAT R, BB, BRZERHFO
BRSO LET. T EEERO RN B LMt E LT KT - H
TEAPET O REANFEME, WARDFLRE, NRSRNBNEE, BELE, T
RE B, GEEEDT, EHE—BT 04 R BR 7 LET. |

X K

BEIl B« B LER . FHLCL - HTRE « JAHER S8 B (1978) : RRFRC L2 BEESRN. B
FRBHIRB RIS 18Rk E, HE, ErEmpresi, 87-92

Davis, M. J. (1971): On polar substorms as the source of large-scale traveling ionospheric disturbances.
J. Geophys. Res., 76, 4525-4533.

Francis, S. H. (1975): Global propagation of atmospheric gravity waves. A-review. J. Atmos. Terr.
Phys., 38, 1011-1054.

B EES « DNIFIHL < THE & (1979) : BBREMT ST 5 —BIEERITEEIFOR 7 » P ERAK X
Ut 5200 A figto st BRI FERRL 69, 116-125.

WMEBEEAME B+t £ (1978) : £~V v =2 7oRGERERE S KIEEEIEST 5 B 2.
EHBERRSRE, HAKFFEHERREHER, 77-82.

Jla g%k (1978) : POLEX-South (FfRIBREAIEHE). FMAFA®, 31(12), 22-26.

Quiroz, R. S., MILLER, A. J. and NAGATANI, R. M. (1975): A comparison of observed and simulated
properties of sudden stratospheric warnings. J. Atoms. Sci., 32, 1723-1736.

SHiMIZU, M. (1969): Vertical ozone distribution at Syowa Station, Antarctica, in 1966. JARE Sci.
Rep., Ser. B. (Meteorol.), 1, 1-38.

WATANABE, T., IwaGaM], N., Ocawa, T. and NAKAMURA, M. (1979): Rocket measurement of meso-
spheric ozone at high latitude. Nankyoku Shiryd (Antarct. Rec.), 69, 111-115.

FEHIK « IARHEIER (1977) : ATEET7 v2 ) —%fE. AAREBMBRIKEITRERS, Hx B

MBS, 75-87.
(19792 6 A 8 HZHE)



