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Report on Meteorological Research Observations by the 29th
Japanese Antarctic Research Expedition in 1988

Makoto WapAa!, Shuhji Aoki!, Teruo Aok1? and Katsumoto SEko?

Abstract: A 5-year project of “Antarctic Climate Research (ACR)” has been
started from the 28th Japanese Antarctic Research Expedition (JARE-28) in 1987.
In 1988 (JARE-29), 2 major items of observation were carried out under the
subject of interannual variation of Antarctic atmosphere. 1) Observations of
cloud and precipitation using vertical pointing meteorological radar, dual-wave
microwave radiometer and NOAA satellite data. 2) Monitoring of atmospheric
minor constituents. At Asuka Station surface synoptic observations and radia-
tion measurements were made. Moreover, 2-unmanned stations were newly
built and some other observations on the sea-ice and ice-sheet were carried out.
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Fig. 1. Time variation of Tbb at each latitude obtained by NOAA AVHRR CH. 4
data.
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Fig. 2. Mesoscale structures on ice sheet. High pass filter (cut off length=100 km)
has been applied to NOAA AVHRR (CH. 4) data. The upper right box is
the structure of katabatic wind, and others are topographic structures.
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Fig. 3. Block diagram of vertical pointing radar.

F1 FHV-F—OFEHEE

Table 1. Specifications of vertical pointing radar.
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Fig. 4. Measurement and recording system of radiation and water vapor.
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Fig. 5. Measurement and recording system of microwave radiation and water vapor
since January 1989.
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Table 2. Observations list of cloud particle video sonde.

A 5| 5.25 5.28 8.4 8.5 8.20 9.2
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Fig. 6. View of cloud particle video sonde coupled with a rawin-sonde.
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Fig. 7. Temperature (thick line), dewpoint observed by carbon sensor (open circle)
and dewpoint sensor (thin line). Cross denotes the value below —90°C.
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Fig. 8. Ten days variation of precipitation obtained by vertical pointing radar.
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Fig. 9. Integrated water vapor, liquid water and ice calculated by the data of rawin-

sonde, microwave radiometers and vertical pointing radar, respectively in

July 1988. Upper solid line shows the data of rawin-sonde, lower solid and

dotted lines show the data of radar and microwave radiometers (19, 37 GHz),
respectively.
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Fig. 10. Five-min mean value of integrated liquid water and ice. Dots, solid and

open circles show the data of 19 GHz-radiometer, 37 GHz-radiometer and

radar, respectively.
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Fig. 11. Variation of winds at G6 (73°S, 39°E), observed by temporal rawin-sonde
soundings. S, 5, 3 in the figure denote surface, 500-mb, and 300-mb
height, respectively.
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Fig. 12. Latitudinal distribution of 4pCO; in November and December 1987 along
cruise track of SHIRASE.
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Fig. 13, Meridional and vertical distributions of partial pressure of ozone in Novem-
ber and December 1987 along cruise track of SHIRASE.
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Table 3. Instruments of radiation budget observation at Asuka Station.

s A B BRI S 4 ®
2X A g 2 EFr& s XOT R E S 305-2800 nm (VIS+NIR)
(FEELKEHE/MS-801) 75y 2A
” 2| ” 695-2800 nm (NIR)
Dinvawis e k1 2 ” ‘ 4 pm<
(=79 —/PIR) !
%A S 2 B ASE 305-2800 nm, 695-2800 nm
(BE£ELKEHS/MS-52) ;
FUTp b A—F— 1 BRIKBEREEE 330, 369, 500, 675, 776, 862,
(FEELKEHE/MS-111) | 938, 1048 nm
F o H— 1 ‘ — —
(5L /SOLAC) | ‘
Ay ay | — i —_

(NEC/PC-9801VM21) ’ \

Data Logger

Pyrheliometer (Shertwave Direct)

Sunphotometer(Shortwave Direct)

Personal

Compueter

Pyrgeometer(Longwave Flux)

i
I S |

Pyranometer(Shortwave Flux)

Pyrgeometer(Longwave Flux)
B 21 BUpICEER AT A
Fig. 21. Measurement and recording system of radiation budget.
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Fig. 23.  Measurement and recording system of skylight and reflected light by surface.
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Fig. 24. A sample of skylight measured

at Asuka Station. Intensity is

normarized by zenith—=1. Ob-

servation was carried out at

1750 LT on 25 November 1988

(solar height=25.0°) with the
wavelength of 0.5 pm.
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Fig. 25. Aerosol sampling system.,
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Table 4. Instruments of aerosol sampling at Asuka Station.
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Table 5. The monthly number of samples obtained at Asuka Station in 1988.
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B 26 {7 7 — TR S P RRRK T MBS (1988 4 2 A 1 1 1605
LT~2 H 8 H 1432 LT)
Fig. 26. Electron micrograph of sulfuric acid particles collected at Asuka Station.
The collection was carried out with an electrical aerosol sampler during the
period from 1605 LT on 1 February to 1432 LT on 8 February 1988.
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Table 6. Items of meteorological observation at three unmanned stations.
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Fig. 27. Temperature variation at Mizuho Station obtained by automatic meteorolo-
gical instrument with CMOS memory.
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