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1. Introduction 

Since 1997, a project on "Atmospheric Circulation and Material Cycle 

m the Antarctic" has been carried out by the 38th Japanese Antarctic 

Research Expedition (JARE-38) and subsequent expeditions. The project 

aims to clarify the transport and transfer of atmospheric minor constituents 

related to the atmospheric circulation. During the wintering in 1997, 

extended observations with rawinsondes, shortwave and longwave 

radiometers, lidar, aerosol sondes, ozone sondes, and sampler and counter of 

aerosols at the surface were made at Dome Fuji Station (77°19'8, 39°42'E, 

3810 m a.s.l.). Observations of atmospheric phenomena at Dome Fuji Station 

in JARE-38 are described by Yamanouchi et al. (1999a,b), Hirasawa (1999) 

and Hayashi (1999). The first report (Part 1) of this series has dealt with the 

aerological data with rawinsondes at Dome Fuji Station (Hirasawa et al., 

1999). 

Recently, various satellite data sets are being used in studies of the 

polar regions, not only as pioneer work but also as one of basic information. 

Syowa Station has been receiving several satellite data by now. As one of 

those, the polar orbital satellite NOAA data has been received for 1980 to 

1991 to examine mainly cloud detection and radiational characteristics in 

the Antarctic (e.g., Yamanouchi and Seko, 1992). Collection of these data was 

re-started to receive the NOAA data at Syowa Station on March 7, 1997 

(JARE-38). In the present report, we will indicate daily images on channel 1 

(visible channel) and 4 (infrared channel) of the Advanced Very High 
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. Resolution Radiometer (AVHRR), covering the Antarctic continent from 0
° 

E 

to 90
° 

E and the ocean area. 

2. Sensors 

The specifications of AVHRR are listed in Table 1. Channels 1 and 2 

correspond to the range of visible wave length and channels 3, 4 and 5 

infrared wave length. Yamanouchi et al. (1987) demonstrated cloud detection 

in the Antarctic by use of the multi-channel radiometer. They took channels 

1 and 3 together to detect clouds over sea ice and continental ice areas in 

summertime (or for the duration of the sunshine). On the other hand, 

detection of clouds in wintertime (in the Polar Night) is still difficult. They 

tried to distinguish thin clouds from thick clouds or ice surface areas by 

using channels 4 and 5. 

Table 1. Specifications of the AVHRR. 

Channels Wave length Resolution Width 

1 0.52�0.68µ m 1.1 km 2700 km 

2 0. 725� 1.1 µ m 1.1 km 2700km 

3 3.55�3.93 µ m 1.1 km 2700km 

4 10.3-11.3µ m 1.1 km 2700km 

5 1I.5�12.5µm 1.1 km 2700km 

The TIROS Operational Sounder (TOVS) is another sensor, which is 

also available from the data received at Syowa Station. TOVS is useful to 

obtain atmospheric circulation fields (e.g., of geopotential height, geostrophic 

wind, etc.). However, for the data around Syowa Station, an examination of 

accuracy of such atmospheric circulation fields that are derived from TOVS 

is a future issue. Thus, no results of TOVS are indicated in the present 

report. 

3. Observation 

NOAA-12 and -14 were received during JARE-38. Table 2 shows total 

number of passes received in each month. Approximately ten passes were 

received a day. 
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Table 2. Monthly total number of passes received. 

Month Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. total 

Num. 247 318 335 275 312 366 269 288 242 248 3162 
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Fig. 1. Distribution of receiving time in days in June 1997 

for NOAA-12 (L) and-14 (e). 
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Fig. 2. Histograms of the frequency in number of passes 

received for the hourly zone for NOAA-12 (solid line) and 

-14 (bold line) for June of 1997. 

Figure 1 shows the distribution of receiving time per day in June 1997 

for NOAA-12 and -14. We gave priority to NOAA-14 over NOAA-12, so marks 

of NOAA-14 are more frequent than NOAA-12. Figure 2 shows histograms of 

the frequency in number of passes received by hour of day for NOAA-12 and 
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( a) 2 1 LT : 00 UTC ( d) 1 2 LT : 1 5 UTC 

( b) 00 LT : 0 3 UTC ( e) 16 LT : 19 UTC 

(c) 03 LT: 06 UTC ( f) 1 7 LT : 2 0 UTC 

Fig. 3. Daily variation of the orbit and data area of NOAA-12. 
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(a) 21 LT: 00 UTC ( d) 11 LT : 1 4 UTC 

( b) 06 LT : 09 UTC (e) 15 LT : 18 UTC 

( c) 09 LT : 1 2 UTC ( f) 1 8 LT : 2 1 UTC 

Fig. 4. Daily variation of the orbit and data area of NOAA-14. 
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14 for June of 1997 as an example. The peak values in frequency of NOAA-14 

appear in two time zones around 11-14 UTC and 21-23 UTC. Those of 

NOAA-12 appear also in two time zones around 00-04 UTC and 15-19 UTC. 

The time zones of peaks in frequency correspond to those of the maximum 

elevation angle of the satellite. Figures 3 and 4 show examples of the daily 

variation of the orbit and data area of NOAA-12 and 14, respectively. 

4. Description of images on the following pages 

In the present report, one pass was selected up every day for 

presentation from the time zone for 1200 UTC to 1415 UTC when a peak of 

frequency in receiving of NOAA-14 appeared, as shown in Fig. 2. In the cases 

of no passes received in the time zone, images at other times are shown as 

long as possible. However, there are several days without images mainly due 

to trouble with the receiving system. 

On a page, images of channel 1 (the upper panel) and 4 (the lower 

panel) of one day are shown. On the other hand, in wintertime between April 

6 and September 14, images of only channel 4 are shown because of little 

sunshine in that period. 

The date, time (UTC), satellite number and channel are indicated in 

the upper left part of each image. Longitudinal and latitudinal lines are 

drawn every 10 degrees. The projection is polar stereo centered at the South 

Pole. Both radiance in channel 1 and temperature in channel 4 vary with the 

season and thus, a peculiar gray-scale was adopted in each season in order to 

enhance the contrast in those distributions. Here, the radiance in channel 1 

was standardized with the solar constant value to convert in the range of Oto 

100%. The range of gray-scale in each period is shown in Table 3 and the 

outline of steps in the range are indicated in each panel. 

Table 3. Range of gray-scale in each period. 

Period Channel 1 Channel 4 

Jan. l � Feb.19 o�70% 10� -60 'C 

Feb.20�Mar.4 o�7o% o� -70 'C 

Mar.5�Apr.5 0�50% o� -10 'c 

Apr.6�Sep.14 Not shown o� -9o 
0

c 

Sep.15�0ct.15 o�5o% o� -10 °c 

Oct.16�0ct.3I o�7o% o� -10 'c 

Nov. I� Dec. I o�70% 10� -60 'c 

-6-



Acknowledgments 

The authors thank Mr. Sugahara, who was a member of JARE-38, 

for maintenance of the receiving system, and Mr. Oosaka and Mr. Akiyoshi 

of Nippon Hakuyo Electronics Ltd. for support from Japan. They also thank 

Mr. Fukatsu, JARE-38, for receiving operation routinely through the year. 

Data analyses were carried out by the use of TeraScan system of the 

Information Science Center (ISC) of the National Institute of Polar Research, 

Japan. They are grateful to Dr. Miyaoka of ISC for installing the receiving 

system, Dr. Okada and other staff members of ISC for their programming 

and data processing. 

References 

Hayashi, M. (1999): On observation of aerosols and atmospheric mmor 

constituents at Dome-Fuji station. Tenki, 46, 153-156 (in Japanese). 

Hirasawa, N. (1999): Summary of the atmospheric observation with 

meteorological sonde and of radiation and cloud at Dome Fuji 

Station in Antarctica and the preliminary results. Tenki, 46, 147-152 

(in Japanese). 

Hirasawa, N., Hayashi, M., Kaneto, S. and Yamanouchi, T. (1999): Data of 

project on Atmospheric Circulation and Material Cycle in the 

Antarctic, Part 1: Aerological sounding data at Dome Fuji Station in 

1997. JARE Data Rep., 238 (Meteorology 32), 183p. 

Yamanouchi, T., Hirasawa, N. and Hayashi, M. (1999a): Observation project 

on Atmospheric Circulation and Material Cycle in the Antarctic. 

Tenki, 46, 157-162 (in Japanese). 

Yamanouchi, T., Hirasawa, N. and Hayashi, M. (1999b): Report of 

observation project on "Atmospheric circulation and material cycle 

in the Antarctic" by JARE-38. Polar Meteorol. Glacial., 13, 157-162. 

Yamanouchi, T. and Seko, K. (1992): Antarctica from NOAA Satellites­

Clouds, Ice and Snow-. Tokyo, Natl. Inst. Polar Res., 9lp. 

Yamanouchi, T., Suzuki, K. and Kawaguchi, S. (1987): Detection of clouds in 

Antarctica from infrared multispectral data of AVHRR. J. Meteorol. 

Soc. Jpn., 65, 949-962. 

-7-



8 



9 



-10 -



-11-



- 12-



- 13 _:.... 



-14 -



-15 -



-16 -



-17-



:1 (; 

-1 8-



-19-



··\(.i 

-20-



... �� fJ 

_\'fl, ·, ··Sr, 

-21-



-22 -



-23-



-24-



-25-



-26-



-27-



-2 8-



-2 9-



-30-



.:(, 

-31 -



-32 -



-33-



-34-



- 35-



-/r, 

-36-



... sr; 

'· i_ 

-37-



-3 8-



-39-



-40 -



···"1, 

-41-



-42-



-43-



-44 -



-45-



-46-



-47-



-48 -



-49-



-50 -



-51 -



-52 -



.. - �·� . 

..·,r., 

-53-



-'Yf 

-54-



-55-



-56-



-57-



- 5 8-



-59-



-60 -



-61 -



-62-



-63-



(1;C;(:l: 
1,,C;\Al,; 

-64 -



-65-



-66 -



-67-



- 6 8 -



···7( 

-69-



- 70 -



-71-



-72 -



-73-



-74-



-75-



- 76-



-77-



-78 -



-79-



..... __ J 

.. 'if.1 

- 80-



-81-



- 82 -



-83 � 



-84 -



-7(j 

.· .. �. 

-85-



-86 -



- 87 -



-88-



- 89-



-90-



-91 -



-92-



-93-



- 94 -



.. ·yr-

-95-



-96-



-97-



- 98 -



-99-



-100-



-101-



-102-



-103-



-104 -



-105-



-106-



-107-



-108-



-109-



- llO -



-1 1 1-



-112-



-113-



-114-



-115-



-1 16-



-117-



:); 

-1 1 8-



-119-



-120-



- 121-



-122-



-123 -



-124-



-125-



- 126 -



-127 -



-128-



-129-



-130-



-13 1-



-! 

-132 -



-133-



- 134-



-135-



-136-



- 137-



-13 8-



- 139 -



-140-



-14 1-



-142-



-143-



-144 -



-145-



-146-



-147-

·-·· ....................... _______., 



-14 8-



-149-



-150-



:c 

-151-



- 152-



-153-



-154-



-155-



- 156� 



.. Q fi 

-157-



-15 8-



-159 -



- 160 -



>1/.' :°:;0 

;:;:· 

-161-



-162 -



-163-



-164-



-165-



-166 -



-167-



-168-



-169--



-170-



-171-



-172 -



-173-



- 174-



-175-



-176 -



-177 -



- 178-



-179-



-180-



-181-



-182-



-183-



-1 84-



-185-



-186-



-187-



-188-



-18 9-



-190-



-19 1-



-192 -



... ,q() 

-193-



-194-



-195-



-196-



.·.� 

- 197 _:_ 



-19 8-



-199-



-200-



-201-



-202-



-203-



-204-



-205-



-206-



-207-



-20 8-



-209-� 



-210-



-2 11-



-212 -



-213--



····L 

-2 14-



-215-



-2 16-


