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Report on the ACR Observation by the 28th Japanese
Antarctic Research Expedition

Takashi YamanoucH!' and Hiroaki TAKABE?

Abstract: The Japanese Antarctic Research Expedition (JARE) has started
the 5-year project of “Antarctic Climate Research (ACR)” from JARE-28 in
1987. This project covers the field of Antarctica among the “World Climate
Research Program (WCRP)”, and aims at knowing the climate change in the
Antarctic and clarifying the role of Antarctica in the global climate. Inter-
annual variation of Antarctic atmosphere and air-sea ice interaction are set as
the main subjects.

In JARE-28, 3 major items of observation were carried out under the sub-
ject of interannual variation of Antarctic atmosphere. 1) Cloud-radiation
climatology: Cloud and sea ice distributions were observed by the NOAA
satellite. Radiation measurements were made at the surface to obtain cloud
information and to know the effect of clouds on the surface radiation budget.
The surface radiation measurements are compared with satellite data to interpret
the meanings of the satellite data. 2) Extention of meteorological observing
area: The surface synoptic observation was started the newly established
Asuka Camp and automatic weather stations were tested at Mizuho Station.
3) Monitoring of minor constituents: Continuous measurements of atmospheric
CO:. content and ozone observations were made.
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Table 1. Observation schedule of Antarctic Climate Research Program (May 1986).
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Fig. 2. Incident angle dependence of sensitivity of pyranometer. Points show the
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Fig. 3. Variation of some radiation fluxes in December 1987.
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Fig. 4. Spectral albedos of typical snow and ice surfaces around Syowa Station
(ordinate is not calibrated yet).
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Table 2. Sensor specifications of meteorological instruments at Asuka Camp.

H H B X 7o T 2 HE ¥ K woX

B e BOE  EEBS ) B FEX 0-60m/s +0.5 m/s(£5%) 10m
-y N—y BE: vvonm 2 -540° +5° e B)
R [A] BE: 60m LA

R PRI (BK) EEiii —70~30°C  +0.2°C 1.5m
IR 5T 100 2/0°C
E-732-01

EARE  CRERMEWD B Ty Wl —50~40°C 1.5m
T o —
E-771-20

2RXKBH IR (B BE 0-2kW/m*  +2% 5m
%gEgéﬁf 7mV/(kW-m~?) (RIAA 45° LIW)

KRE PRAME ) MIEIRBRIRAEK 830-930mb  +0.2mb 967 m
M ERBRUEST (A E)

F-451




64 W 2% - RERIREE (AR}

i BAGHIHREOELX A L TLM#T A & 5, AR Ah B CEER (BREM, E%
KRBEH) OFCFERE L. LAY, BEMEBALZ Y)Y 7 P THES>TLESBRLDS
7o, K6 ICRLLSCEHRO EFCAbECEIXELORLIEEY A AL, KK
Im20cm o EF % THIGTE 5. BHEFHIBRMBE Ric, £ L (BSOS ETE
BIHA, 75 7 CREL .

v — OEETIIFE 2 R LI, KL vy -, BHRE, GEBE L L TXTHES—
Rafiiz, WENHRE L, v -2 boE5RERG LR TYIEECHE, A/D ZH
h 1 LT v fE5LLTA A vaytr—5 (M801) K+ v 7Y vIrIhs.

Temperature (°c)

_30 —

1 2 3 4 5 6 7 8 9 10 11 12 1

Month 1987

50 —
40—
30—

, Max.
20—

Wind speed (m/s)

Ave.

- N\
- - ——0

T TR SN DU Y SRR S N R BN
1 2 3 4 5 6 7 8 9 10 11 12 1

Month 1987

7 5 28 REVEKDTHBRAR L BRNEROKE & BE 0. AFHKEL K

BOrL, O ETOMIATEORE, RIEKE, BE#EXAVSE (Ave.)
ERKBRE (Max.)

Fig. 7. Temperature and wind speed at Asuka Camp compared to Syowa Station
during JARE-28. Upper and lower thin lines for temperature at the
respective stations show monthly mean of maximum and minimum air
temperature, respectively. Wind speeds are for monthly mean (Ave.) and
monthly maximum (Max.) wind speed.
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Table 3. Specifications of automatic weather station units.
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Table 4. Flight plans of airborne observation.

MiNo. | B B | RARE | EUHA Meft = — A £ e EE (71 (43
R-1 4. 15 2-35 HE (E/8) IRFIEZEK « HEE 2800, 3300, 5000
R-2 24 1-40 st P Hiok o YR 1000
Cc-1 5.10 2-15 CO, " %k b 24000-1000
M- 1 13 2-55 <A 7 el ” ik « B 3000
C-2 19 2-25 CO, ” oK.k 24000-1000
M- 2 24 2-35 <47 el Kig: - B 3000
R-3 25 1-40 e () FRFIE Gk b 1000, 2000, 3000
C-3 7. 29 2-10 CO, " #ik b 24000-1000
M- 3 8. 10 3-15 <17 nlE Yoo oy e koL AESPEEOK E| 3000
M- 4 12 3-15 <4 7wy FepE 2500
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C-4 30 3-30 CO, FBRIAL K b 24000-1000
R- 4 9. 7 3-30 g () ” iy, 50010000
R-5 8 3-30 et (/85 » Ay 500-10000
R- 6 12 3-25 e () ” ok E 500-10000
M- 6 13 3-35 ~A 7 al ZF@EA— b 3000
r:; ﬁ :jz ;;yp& b v—en ey | 2000-3000
s | e | e || e
M- 9 17 4-00 B AN
R-9 17 4-05 Hest ] ki 2000
R-10 18 3-50 <47 nj ZFF - b 1500
C-5 | 10. 2 2-30 CO, rep i) pubiry 24000-1000
R-11 15 3-40 Heat P EEER 500-15000, 6 &)
M-10 16 4-30 ~4 7 uj ZFEe— b 1500
C-6 | 12. § 3-00 CO, B3 EA 21000-1000
i | 89-50 |
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W, BEMR LONBERTT , 7B L. BUHRES (1~ v X PRT-5) 4 EHEICEK
hoFfe. ChHLOWMINE, F—2ar— 2R LTrt, PBEET -7 1B 1YY 7Y

—68°S

69°S

70°Ss

Mizuho[Station

71°8S

45°E

8 MIZCHSBINRBERERIT L — +. M: =1 7 ml, R: R, F2aE4wext
TV a3
Fig. 8. Flight course for the long-range observation around Syowa Station, M:
microwave measurement, R: radiation measurement and number corresponds
to Table 4.
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