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Meteorological Observations at Syowa Station and Dome Fuji Station
in 1995 by the 36th Japanese Antarctic Research Expedition

Takashi Saro, Hideshi YosHiMI, Motoaki TAKEKAWA,
Seiji Mivauchi and Tatsuo NAKAMURA”

Abstract: This paper describes the results of meteorological observations carried out
by the Meteorological Observation Team of the 36th Japanese Antarctic Research Expedi-
tion (JARE-36) from 1 February 1995 to 31 January 1996 at Syowa Station and Dome Fuji
Station. The first overwintering team at Dome Fuji Station had conducted year-round sur-
face synoptic observations under extremely cold conditions that had not been experienced
by any other Japanese projects before.

The method of observations, instruments and statistical calculation at Syowa Station
were the same as those of the JARE-35 observation team. At Dome Fuji Station, similar
surface observation techniques were used. The principal topics in the period of JARE-36
were as follows.

1) In the “A” class blizzard which hit Syowa Station in October, 49.0 m/s maximum gust
wind speed was recorded, the strongest for October in history.

2) An Antarctic ozone hole of large scale was observed for the seventh successive years
at Syowa Station. The lowest daily total ozone was 128 m atm-cm on 6 October 1995, the
lowest in the historical record of Syowa Station.

3) The lowest temperature of ~79.6°C for this period was marked on 18 August 1995 at
Dome Fuji Station, the lowest in the history of the Japanese Antarctic Research Expedition.
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Table 1. Instruments used for surface meteorological observations at Syowa Station.
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Table 2. Monthly summaries of surface meteorological observations at Syowa Station.
19954 19964
14 2N 34 4 14 5 41 6 )i 7H 8 ] 91 10H A 121 4 11
V5 i hiTE hPa 986. 1 987. 1 985. 5 983. 4 981. 9 991. 8 993.9 991.0 974. 8 984.7 988.6  985.2 986. 2 991. 1
EHIH T -2.3 -2.9 -8.9 -8. 9 -15.0 -20.9 -140 -22.6 AN -12.2 -7.5 -2.3 -11.6 -1. 4
- EEEag ] T 5.9 4.0 -0.3 -2.8 -4.17 -1.1 -2.5 -11.3 -10. 7 -2.1 0.6 2 5.9 7.1
& H 13 3 9 3 3 3.4 28 7 10 25 19 20 1/13 29
- 31§70 T -12.6 -12.6 -23.5 -21.9 -29.3 -34.17 -33.8 -39.9 -39.5 -28.9  -16.4 -9.2 -39.9 -12.3
&N 29 27 13 9 15 14 5 23 1 1 4,12 I 8/23 19
FH&E T ABONK 25 24 31 30 31 30 31 31 30 31 30 28 352 25
BHAXE O0TAROUK 10 16 31 30 31 30 31 31 30 31 29 12 312 6
BESXE 0CARONHK 31 28 31 30 31 30 31 31 30 31 30 31 365 30
FHEHE -0CABO K 0 0 0 0 1 17 3 11 16 | 0 0 61 0
BEHRAH -200CABHO N K 0 0 0 0 2 10 2 11 10 0 0 0 35 0
BEKH -20C LMD LUK 0 0 2 3 14 26 10 25 26 5 0 0 11 0
BB 0CH Eonk 21 12 0 0 0 0 0 0 0 0 | 19 43 25
Y &S hPa 3.8 3.7 2.4 2.5 1.6 0.8 1.4 0.7 0.8 1.9 2.5 3.8 2.2 4.0
B R A N [ % 72 74 72 74 71 55 56 61 65 70 70 73 68 73
L 1 R, n/s 4.8 6.0 7.6 10. 0 7.1 4.2 7.4 4.0 46 7.2 4.8 4.8 6.0 3.9
KB E (10531 F1) m/s 19.0 34.9 36. 1 29. 1 30. 3 20. 1 30. 2 23.4 27.4 36. 8 18.5 29. 1 36. 8 19.7
i & 16 5 4% NE 20 \E 21 NE 9 ENE 15 NE 3 NE 25 ENE 9 NE 27 NE 9 NE I3 NE 6 ENE 3 NE10/13 | NE 3
JAFN-THE$0 m/s 23. 2 43.0 45. 17 36. 0 38.3 24,1 37.2 28.9 32.5 49.0 23. 6 27.0 49.0 24. 4
By &l 16 4 4 NE 20 NE 21 NE 9 ENE 15 NE 3 NE 25 ENE 9.NE 29 NE 27 NE 9 NE 13 NE T ENE 3 NE1O/13 | NE 3
BEAEME 10, 0m/sBLED & 16 14 22 22 16 10 20 10 19 20 13 11 193 9
15.0m/sEL O H & 4 8 12 19 12 4 14 6 6 10 5 4 104 3
29.0m/sEL E o 1 & 0 | 2 1 | 0 3 0 2 0 0 10 0
5 dt H R i hr 313.0 1375 1711 72.0 15.9 -t 1.9 101. 6 139.1 188.9  302.9  469.4 1923.3 389. 8
AR % 44 29 43 28 14 - 25 47 41 40 48 63 44 55
V12 X H At MI/m? 25. 2 14.17 8.6 2.1 0.3 0.0 0.1 1.6 6. 4 13.8 24.0 30.3 10. 6 26. 8
A K 2 8 12 23 30 9 1 10 8 1 2 121 0
W Y 1043t 7.4 8.7 6. 2 7.6 7.6 1.8 5.4 4.8 6.3 7.1 7.6 5.8 6.7 7.2
YHER LSAMON K 3 1 5 3 3 7 6 9 4 2 2 7 52 0
8.5 L H K 18 21 12 17 19 6 9 8 13 18 17 12 170 117
HHAK 14 17 17 15 25 12 7 19 21 18 12 10 187 11
HN¥ 4 i 0 0 | 1 0 3 3 | 1 3 18 3
TS R 0 2 6 12 10 1 5 4 5 11 | 0 57 0
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Table 3. The principal extremes of surface meteorological observations at Syowa Station recorded from February
1995 to January 1996.

H A Bl H Bl A
19954 | FHELGE | 3.7hPa RN THER B) 1 9.7 RAE

2 | PHEREE ] T4 % Do (FY 1 9.1 Dl %
THYER b8BT LA & | SEAEESE (B 139.0 hr 13 4
B oK R # 349 m/s NEI 3 fr % (F) 1200 hr 11 fr A
A BB ) 1375 hr I A _ : '

3A | FHKR P89 T RN LR (B) ¢ -16C 2 &
THRHIER | 6.3 C b2 MR (F) 1 -9.7C 134 &
EHRESKE . -12.3 C AR VAR YHER (F) | 5.5 3 b
B{E SR P-23.5 C O A 5 : ]
EHER v 6.2 R O VA ; ;

PR ' 361 m/s NE! 2fr i : :
BXBIMBAE : 45.7n/s NE! 2 {7 i ; ;
S EHRE G 1701 hr R ; 1
48 | EHEKE 2.5 hPa A THEEmKAE (F)  1979.8 hPa 13 fz (&
3 5 (F) 1980.6 hPa '3 {r I&
5 E EHEE (F) | -1.9C 240 &
; ; FHEE (F) | 18 1w/s 114 o
: ; GO (b)) 1 4.0 hr 1241 %

5 A : : EHE®E (E) ¢ 1l.5n/s 12 it &

6A | ¥BXE | -20.9°TC RN FEHRR ) 241 C 1 &
EHEEKR D -16.9 C 1 & FHYEE () 2.3 V2 &
EHRESE  -25.3 C I A3 : :

B KR CoCLTCHEK Y 2 K : :
THHESKE 0.8 hPa A R VAR i : '
THERE ¢ 42n/s ¢ 2L 9 :
BAEE ;. 20.1m/s NE; 1 fr 59 ;
BABMEAE ., 24.1m/s NE! | iz §9 . .

7TH | EHBHKE | 991.2 hPa V3L & EHwmE&AE (F) 19941 hPa 2 fr ®&
THWEZE | 993.9 hPa I VA1 : !

BE SR =25 C A .

8 A | FHYBMKE | 988.2 hPa P3N & EH&SHER (F) 1-25.4C 1347 (&
EHRR P-22.6 C D3 hr & THER (L) 1 22 A
THBELR | -27.4 C A 3 THEE (F) 1 32w/ il %
BEXR =113 ¢ VAR GEtHMEM (L) ) 36.6hr 1 A7 %
EHEKE ¢ 0.7 hPa IR A 3 : :
THER 0 48 Pfr A ;
£ H, V40 m/s AR A :
BXBMAE: 28.9n/s NE! 3 f7 99 ! E
S dt HHEERY 2 1016 hr R ; ;

9H | FHBEMKIE : 972.0 hPa P | EEBESE () 19740 hPa 12 AL K
THWESE | 974.8 hba ¢ 2 AL E THKE (F) 1-25.1C 11 f &
EHBEHKR . -18.0 C R A 9 EHEE OF) ¢ 9.3 AN
8 R p-10.7C vl fr K| BEFHEERRE (R) 0 624 hr 1 fr %
FEHELE L 0.8 hPa V2 4L K (4) ' 6.9 hr 1 fr B

10A | BEWESIE | 945.5 hPa ¢ 1 {0 & | FHEEKE OF) 1 976.4 hPa ;3 A7 (&
B KR % bo36.8m/s NEG 2 I i (F)  1990.0 hPa 13 f &
BABBEEE! 49.0m/s NE! 1 {7 34 , '
11H | EHRE T 48 m/s T3 55 | EHsESE (F) 19937 hPa 3 T &
BAEE 1 18.5m/s NEI 2L & EHEE (F) 1 31n/s 1 9
BRI EE | 23.6 m/s ENE! 2 {ir 99 ' '
1240 | ¥EHEMEE 3 % C 3 & EHER (F) @ -2.3TC 2 {7 K
199 6F | BRIEKMR b -12.3°C CoL K EHEE (R 2 31T 1 &
1 H J . oaFEEEREM (FE) 1 68.8 hr V2




Table 4. Summaries of heavy snowstorms (blizzards) from February 1995 to January 1996 at Syowa Station.

F£a4 WWEHIFEHMIZBIT LT HF— FOEE (1995 F 2 H-1996 7 1 A)

AE | s B I 7 B R RRRRSE R (0 X OB @ik K R M OE (R OHoE K oW m
H H B 2 H OB iKW 5 w/s IR BB D on/s BN B hPa L
ot | 2 21 o0t:20 § 2 22 07:50 ¢ 30 30| A |34.9 NE 20H18:09 1430 NE 20f117:59 | 966.9 21H17:59
02 | 3 8 12:40 ! 3 I 09:45 | 69 05| A [36.1 NE 9H03:20 457 NE 9HO02:08 | 963.9 9[102:41
03 | 3 24 10:45 © 3 25 06:30 : 19 45| A |27.0 ENE 24H21:28 0331 ENE 24H20:41 | ----- ----o----
04 | 4 14 17:30 : 4 48 16:50 i 76 25 A [29.1 ENE 15(104:00 :36.0 ENE 15[101:18 [ 9641 150104:10 |[16H12:20~1TH00:55
05 | 4 20 20030 © 4 21 i4:20 © 47 50| C |20.4 NE 210103:05125.5 NE 211 02:59 | momm —omooee
06 | 4 22 11:30 {4 26 05:10 } 86 20| B |26.6 ENE 231 20:09{32.9 ENE 23H18:24 | 959.5 2411 06:30 | 230 04:20~07:40
07 | 5 2 23:00 ! 5 5 04:15 i 53 15| B [30.3 NE 31105:31 i38.3 NE 3HOT:57 | 969.1  3[112:45
08 | 5 7 07:20 i 5 9 04:27 { 45 07| B |23.6 NE 8i113:06:31.3 NE 8H10:31 | 967.0 8[110:31
09 | 5 20 00:56 i 5 20 09:50 i 8 54| C 200 NE 20[104:2425.6 NE 20[105:35 | (969.5 19H 16:13)
10 | 5 21 usiio P 5 22 06:40 47 30| C |24.2 ENE 200118:24 0272 B 200 18:07 | 968.3 210117:15 | 21H 23:20~221100:20
11| 6 25 09:40 6 25 17:25 § 7 45| C [20.1 NE 25{16:06 241 NE 2511 16:02 [ ------  —-mmooo—o
12 | 7 9 19:45 1 7 10 15:30 | 19 45| B [30.2 ENE  9[123:58 }37.2 ENE  9[123:51 |---mom ----o-oo-
130 7T 11 19530 0 T 12 06:55 11 25| C {186 NE 121104:59 122.6 NE I1III9:44 | —omemm —oooaooon
14 | 7 29 00:35 {7 29 08:40 ¢ 8 05| C |20.1 ENE 290106:18 {37.2 NE 29HO06:15 | (965.9 281118:1D)
15 | 8 26 23:30 i 8 29 01:14 i 42 44| C [23.4 NE 27(103:36:28.9 NE 270103:40 | 965.8 27H04:01 |27H13:00~20:00
16 | 9 2 06:29 0 9 2 13:49 7T 20| C [15.0 NNE 21 08:20 19.6 NNE  21109:00 | 967.8 2[107:19
1T 49 8 21:55 F 9 10 00:50 | 26 55 B [27.4 NE  9HO06:06 {32.5 NE  9[105:57 | ----mm  —--------
18 | 9 45 01:35 {9 15 07:41 i 6 06| C |16.2 NNE 157103:04 12012 NE 150104:47 | 961.7 15H03:01
19 |10 2 02:05 {10 3 09:50 i 31 45| B [26.3 NE 2HZ22:48 [ 32.0 NE 3HO2:12| 967.5 2{105:33
20 |10 8 09:10 10 8 15:50 i 6 40| C |18.3 ENE 8H14:32 1220 ENE  BEI14:24 | oo —omooeo
20|10 12 18552 (10 14 02:10 © 30 18| A |36.8 NE 131103:0649.0 NE 13H02:46 | 945.5 131120:47 | 137112:50~13:50
22 {10 16 17:20 {10 17 01:56 | 8 364 C |13.7 NE I61118:24 {18.6 NE I6[118:39 [----om —--o-ooo-
23 |10 22 04:18 P10 24 15:40 § 59 220 B | 26.0 NE 220111:36 i32.1 NE 2201 11:33 | -----m m-mo-ooo
24 |11 1 06:57 {11 1 14:20 1 7 23| C [16.5 NE  IH12:56 | 21.0 NE  [H13:05 | -m---- —-o----oo
* B A WA 100mAM. THERE 25 o/s BLL. RERIE 6BHIN L
B BE 1000mAM. CFHEE 15 n/s LLb. RERBEM 1 2 BPMLLL
C HHE O 1000mAM. FHEHE 10 n/s B, REFEM 6 el LKL |k

* M EGIEE 970hPallbE2BEOALT,

* PRI MEA L O n/s KB E LT,

Pl 3Hbm» 2 V3K ke~ T,

01

SR b
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Observations Normals(1961-1990)
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Fig. 1. Surface meteorological data (decade means of sea level pressure, temperature, wind speed and cloud
amount, and decade total sunshine duration) from January 1995 to January 1996 at Syowa Station.
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Fig. 2. Variation of snow cover from February 1995 to January 1996 at Syowa Station. Vertical lines show bliz-
zards and their classes.
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— NIZHEE, 22 HA5 26 HIZH T TIIREGERERE 86 BRI 20 Mc B L A BHR T I H = F
Exotz, oz, A LTIRESEESVAEN»S 27, AEIBERBE % -
7-.

5B Aomi$iE, LEILEBEZOBVWVEREOETLIZL D AREREOHNE 172, ,F
ERED RSB L7, B2, CAR2MD 7)) H— FE2RlikL 7.

L8 BEOBVWRFIEDOELIZLD, SRERFOHPE o7 2SS HIZMITFT T,
THRSOHIIMITTBH/T Y~ Fehor, GFHEREIENFLLE 2T -
7z,
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Fig. 3. Variations of snow cover on the sea ice surface (“@") and on the land surface (" &), global solar radia-
tion (") integrated from the day of the last measurement to the day before this measurement, from 12
July to 11 December 1995 at Syowa Station.
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Table 5. Means, standard deviations, correlation coefficients and observation numbers of snow cover variations
on the sea ice surface and on the land surface at Syowa Station. The period is divided at 25 September
when the snow cover began to differ between the sea ice surface and the land surface.
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Fig. 4. The relation between snow cover on the sea ice surface and on the land surface. @ show the measure-
ments from 12 July to 25 September, and “O” from 25 September to 11 December at Syowa Station.
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Table 6. Instruments used for upper-air observations at Syowa Station.
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Table 7. Numbers of observations and attained heights of upper-air observations at Syowa Station.

S~ fF B[ 1995 1996 | At
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B B®hPa| 71 58| 57| 80, T4 71| 16| 7.3 80| 69| 1.2 6.8

B R kn | 33.734.7)33.629.9]29.629.5 29.5]30.5 3.3 33,6338 34.6
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1995 4E 1 A5 1996 4 1 A F TOFIBESILH O B FHRiROFEAZ K6 127, K
12 1968 725 1995 H F TORFETHRinz i TRLTH 5.

PUEPHRIBE RS &, HEN S 300 hPa O &t B T id 200-30 hPa DRI, Sim
DEEH/NE V. KBEOKIRET2HEE L 0L, SAHORBETHHIZ L M 2w
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FIEARI O SIR - SR EO BN - Moo wT, AFEHE - REFYHE - WE 0%
DEEEK 7 IZRT. KB THy FEMNITTHL2DEFEVHEOMTTH 5.

1995 4 B X SE O TIE, 10 A 12200 hPa LI EORERE T —75°C LTI 4 W R DT
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Table 8. Monthly summaries of upper-air observations at standard pressure levels at Syowa Station.

1 | fBEm | 1995 1996 -
IHH (hPa) 28 3B 48 58 6B 7B 8H 9H 108 11A 12| 1A

850 1168 1143 1123 1092 1146 1189 1138 1008 1121 1162 1157| 12041 1138

700! 2645 2604 2582 2532 2570 2628 2558 2422 2562 2614 2632| 2683 | 2586

500 | 5104 5037 4997 4915 4936 5011 4925 4771 4963 5018 5088 | 5127 4991

EE | 300 | 8556 8473 8372 8257 8257 8349 8238 8053 8312 8389 8532 | 8557 8362

200 | 11201 $1102 10950 10780 10723 10786 10689 10492 10759 10868 11096 | 11190 | 10886

m | 150 | 13111 12992 12803 12575 12451 12467 12387 12195 12448 12604 12913 | 13092 1 12670

1100 | 15808 15648 15399 15072 14847 14797 14741 14567 14789 15039 15484 | 15795 | 15166

5 0 | 20439 20163 19768 19221 18815 18636 18675 18606 18771 19357 20014 | 20480 | 19412

30 | 23870 23472 22947 22208 21679 21429 21556 21637 21785 22805 23514 | 23985 | 22574

| 850 | -9.6-13.3-12.4-16.6 -21.3 -16.4 -21.8 -22.3 -16.9 -13.4 - 9.2| -85 -15.1

[700;414495404441455439456414425423415 -17.7] -22.0

%500] -30.4 -32.9 -35.9 -38.5 —40. 1 -38.1 -40.4 -42.3 -37.1 -36.0 -30.9| -32.3| -36.2

SR | 300 -53.1 -52.4 -57.4 -59.2 -61.4 -61.5 -61. 7 -63.3 -60.7 -59. 1 -54.0 -53.4| -58.1

i 200, -47.1 -49.1 -53.2 -59.6 -67.1 -72.3 -70.3 -70.1 -71.3 -66. 8 ~57.6 | -48.4| -61.1

(C)]| 150 J ~46.0 —48.7 -53.4 -60.7 -68.7 -74.6 -72.9 -72.0 -74.0 -67.6 -57.4 | -46.5! -61.9

100 | -45.7 —49.8 -55.7 -64.9 -73.9 -79.3 -77.2 -74.4 -77.2 -67.1 -55.0 | -44.1| -63.7

50! -44.4 -51.5 -59.7 ~71.4 -80.7 -85.4 -80.2 -72.9 -75.1 -51. 0 ~43.5| -40.1| -63.0

30| -42.6 -52.0 ~61.4 -73.9 -82.3 -86.6 -80.0 -66. 8 -66.3 -35.7 -35.4| -37.3| -60.0

850 7.6 66 9.0 95 70 9.6 67 87 90 69 84 6.4 8.0

700 6.2 7.0 82 81 64 83 101 7.2 67 61 6.4 5.4 7.2

500 102 1.3 9.7 10.1 10.0 10.3 14.8 88 9.0 83 9.5 7.5 10.0

BEE | 300 17.8 20.1 1228 152 147 153 17.9 10.2 17.9 13.8 142! 11.0] 151

200 9.8 13.3 123 150 135 11.1 19.1 13.3 16.6 11.0 13.2 6.7 12.9

ms)| 150 7.5 123 129 174 13.3 9.1 20.4 17.8 16.9 12.6 13.6 5.7] 13.3

100 6.3 11.8 15.2 20.7 17.2 115 24.7 245 20.0 17.5 156 51( 15.8

50 4.1 11.3 20.5 29.5 25.0 17.7 36.6 39.7 287 30.6 14.4 3.2 21.8

30| 3.6 11.4 248 355 31.0 245 46.5 547 36.8 357 113 3.8] 26.6
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Fig. 6. Upper-air temperatures at standard pressure levels at Syowa Station. Solid lines show monthly means and
dotted lines show normals.
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Fig. 7 Upper-air temperatures and wind components at Syowa Station. (a) Monthly mean from January 1995 to
January 1996, (b) normal values in 1968 to 1995 and (c) anonalies, from normal values.
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Fig. 8. Air temperatures, wind Ypeeds and wind components at 30 hPa, and daily values of total ozone amount
from February 1995 to January 1996 at Syowa Station.
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Fig. 9. Monthly mean weather charts on 30 hPa from September to November in 1995.
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Fig. 10.  Differences of temperature between the RS2-91 and the RS2-80 type rawinsondes, in the winter tests (left)
and in the fall tests (right).
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Table 9. Numbers of total ozone observations and ozone Umkehr observations with the Dobson spectrophotometer
at Syowa Station.
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Table 10. QOzonesonde observauom at Syowa Station.
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Fig. 13. Monthly mean laver ozone amounts
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Fig. 14. Time-height cross section of ozone partial pressure (umb) obtained from ozonesonde observations at
Syowa Station. Lower partial pressures below 25 umb are shaded.
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Fig. 15. Vertical profiles of ozone partial pressure (umb) on 10 October (left) and 5 December (right) obtained
Jfrom ozonesonde observations at Syowa Station. Thick lines show the monthly means of years since 1981
when the obvious ozone hole appeared, and dotted lines show the monthly means before 1981.
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Fig. 16. Distribution ofmonthly means of total ozone over the Southern Hemisphere from the SBUV/2 data. The
contour interval is 25 m atm-cm.
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Table 11. Visual observanom of Polar Stratospheric Clouds at Syowa Station.
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Fig. 17. Time-height cross section of temperature obtained from upper-air observations at Syowa Station. Lower
temperatures below —78°C are shaded. “@" shows estimated heights of observed Polar Stratospheric
Clouds.
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Fig. 18. Polar Stratospheric Clouds with conspicuous iridescence, known as Mother of Pear! Clouds.
This photograph was taken at Syowa Station on 3 August 1995 at 1600 LT (1300 UTC).



128 rEmEs

EHRENPEEICRON (RIS B, P EL Lo THRALZI Enb, EOR 3K
AT SRR D BRI » T b EEZBNE. T L) RNBOZIZIEREFEE T T
HRBESLEREL LTSN TEY, Bt CIIREO~ 7 v — NN T S 726
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Table 12.  [nstruments used in surface radiation observations at Syowa Station.

gWmEA il 25 4 BREAEX |F 5 WEEHE £ B B M
2R H4E 2K H4tE EKO MS-43F AB631 300-2800nm  95. 2. 1 - 96. 1.3l
[ER= =R gt EEHHE EKO NS-52 P87001 300-2800nm  {95. 2. 1 - 96. .31
HELH ST B WEL2XK B EKO M¥S-801 F86023 300-2800nm  (95. 2. 1 - 96. 1.31

by A EKO MB-118 95. 2. 1 -95 L.31
T & L REAE EKO CN-11A ¥92076 300-30000nm  {95. 2. 1 - 96. 1.3I
THEESFAEME | FERN B EPPLEY PIR 26403F3  |4-50 «m 95. 2. 1 -86. 1.31
BRINEZAEHE (P 7x bA—% EKO MS-120S $91037. 05 |368nm, 500nm, |95. 2. 1 — 96. 1.31
675nm, 778nm,
862nm
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1995 at Syowa Station.
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Fig.21. Comparisons of the downward longwave radiation between the instrument now in use (*O") and the
spare instrument (@) (18 December 1995).
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Fig. 22. The relation between the downward global solar radiation and the difference of dome-temperature and
sensor-temperature. Linear regression is applied in order to determine the coefficients (to estimate the
dome-temperature) m and n by the method of least squares.
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Fig. 23. The relation between “Ly~L," and “0- (Ts\*~(Ts,+m GL+n)*) ". Linear regression is applied in order
to determine the dome correct coefficients a, and B, by the method of least squares.
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Fig. 26. Daily totals of UV-B radiation with global UV-B radiometer from February 1995 to January 1996 at
Syowa Station.
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Fig. 31. Surroundings of Dome Fuji Station. It is on a flat snow field, little affected by the topography.
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Arrangement of meteorological observation equipment at Dome Fuji Station. The thermometer, wind

vane and anemometer are about 60 m northeast of the station, and the pyranometer is set on the roof of

the station. Solid lines show station structures on the ground; dotted lines show structures buried under
the snow.

Fig. 32.

R33 F—245 Bl SoSREE ol & 0, BREEC). JmLh
L5mOiZ&E L7,
Fig.33. Thermometers at Dome Fuji Station, aspirated (left) and naturally ventilated
(right). They are set at 1.5 m height above the snow surface.
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Table 14. Instruments used for surface meteorological observations at Dome Fuji Station.

BMImEA i ] a3 £ R 1 %
& E|M & = 8 R K JE B | F-451-10~1 HIE#EFE (550~650hPa)
BIA & B 3t | E-734-10-2 : (BARXmRA  E-735-1)
= i LR iﬂ?'lgiﬁ% (0 ~-100C)
BoE | R B R OE @) R E 3| 6T-400 maAtik | BIER—IL o LiZERE (10 5m)
SXAHNRE | B ARKA HHE | E-211-1 HE - (4. 8m)
r B B £ EHMBRIR
Bl E G a8 M-821-748
REREERE M-823-113
HHZMRaE M-825
Terminal
[ Torminal
Windmil type . )
Wind vane and anemometer Wind converter—] | | Analog recorder

I

Platinum resistance type
Thermometer

Ventilated shield

— Temperature converter —
T Computer

L Temperature converter T—‘

Platinum resistance type
Thermometer L—J
in naturally ventileted

1
Solar radiation converter | —|
]

——1 Power supply module
S
Vibrating cylinder type

Barometer

[ Pyranometer [

1

Power supply [— Storage battery

-

AC100V

X34 F—2 5 LEHIELE O RELNEE ORI

Fig. 34. Block diagram of meteorological observation instruments at Dome Fuji Station.
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Table 15. Monthly summaries of surface meteorological observations at Dome Fuji Station.

19954 19964F

2H 3A 44 5H 6H H 8H 94 | 10H 11A 128 IA

THRBRE hPa 600. 1| 596.6| 589.7| 596.0| 604.9| 590.9 | 582.8| 596.3| 601.8| 604.7{ 607.2
BERMRT hPa 608.0 | 611.8( 604.7) 604.9] 617.0| 619.2| 597.6| 609.4| 617.1| 613.6( 629.5
BRIEBTIE hPa 592.5 | 579.3| 579.7f 583.1| 595.1| 571.1| 570.3| 585.3| 587.9 ] 598.6| 598.3
AR T -55.4| -58.6| -64.4| -65.7| -56.5| -66.4| -66.4| -56.8| -45.1| -34.5| -34.8
B A T =374 -36.9| -49.4{ -51.5| -38.2| -47.2| -48.3| -38.4| -30.0| -23.5| -18.6
& H 9 20 17 18 28 4 25 24 27 21 31

KSR T ~67.7| -T1.6] -75.6] -75.3| -69.4| -79.6| -78.3| -70.3| -64.8| -47.2| -48.9
& H 24 29 15 11 25 18 1 8 4 2 24
RBIRLR-0CEBD 1K 31 30 31 30 3 31 30 31 30 19 21
REZR-40TKED B 30 28 31 30 30 31 30 30 13 0 0
B &E-60TRM D 0K 17 24 30 29 19 29 30 25 5 0 0
BEKR-600RBOH K 0 2 16 14 5 19 19 1 0 0 0
EHERHE R MI/m 10. 4 1.3 0.0 0.0 0.0 0.3 5.1 171 321 39.5| 352
59 SRR 5.5 6.9 6.2 6. 1 7.1 5.8 5.8 6. 4 5.7 3.8 4.7
B X B & n/s 9.1 12.0) 10.0| 13.1] 184 10.2{ 10.0f 13.1| 10.6 9.0 1.1
i, EH 1641 WSW 21 | WSW 19 | WNW 17| SSE 6| NE 28 [ SSW 31| NE 22 | ENE 13| NE 17 | ENE 27| NE 29
KoK BER 8 & n's 9.7 130 1L5| 48| 20020 103} 10.2] 155| 19| 102! 12.6
WO, B 164 S 13| WSW 19| NW 17| SSE 6| NE 28 | SSW 31 | SSW 16 | ENE 13| NE 17 |ENE 27| N 29
BB /sl EOHE 20 23 26 25 26 | 27 23 u 26 7 1
B KB 0m/s LA b 18 0 5 1 5 10 ! 3 2 2 1 0 4
15 K BB 1 3m/s BL oD K 0 0 0 2 3 0 0 i 0 0 0
B & R\ 16 44 NE SE NE NE SE NE . SW SE SE NE NE NE
Vit HE 1043t 5.5 2.5 4.4 4.1 2.9 5651 L1 3.7 3.5 3.4 3.4 5.0
TR SR HK 10 16 10 5 12 2| 17 14 12 13 14 6
TR SO K 4 9 4 2 | 5 ‘ 2 § 7 5 3 §
EHEK 29 27 30 31 30 31 31 30 29 25 24 28
TUH—- R 2 2 2 1 | 8 0 0 2 1 0 2

¥ —| OB ARL:. FOHRIOAEIVEBIZEAL RAYRLES k-7, IT7LA
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ﬂnéﬁ,ﬁ&%ﬁb&LtsHSHufm# sV, ¥ 72, 9 H-4 HomaRimo HEHERL
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B3) 7UHF—F

TH = FORBOERIIRI6HIIRTEBD 2225, ZTHIERMERTOERLTET 2
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Table 16. Summaries of blizzards from February 1995 to January 1996 at Dome Fuji Station.

i Bﬂ o OBE K| R T ORE A | RMEEERT | BE & K B 3| EOK BRI R

* H B ol H B B B 2 || n/s BR EH | n/s Ba EH
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Fig. 35. Surface meteorological data (decade means of ground pressure, temperature, wind speed and cloud

amount, and decade total global solar radiation) from Fabruary 1995 to January 1996 at Dome Fuji Sta-
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V) (MTERS, 1994) 23d - 72728, HARTH 24V FORGHEE A 17 VB E I
W E AL THOSMBICEFBIAAL, F—L45DEBEHLTTOEL L~ 3 »A%)
BIZE S LT RIZ, F AT Y FEER RN E A BRI A, S8t L7 1995 4 11
He B EAZEL, 11 H7HLY F—45 DEIILA I BV TEBRSEN =BG L 7.

1995 11 HE W EFE L A TOMMIZAH T2 RS L7z, BRI £ 1710RT. §

F17 N 25 DB 3507 2 Sk S R BRI

Table 17. Upper-air observations at Dome Fuji Station.

e | A D | SRR FERE R | FEAH | BRIFERE FESE

No. (LST) km hPa No. (LST) km hPa
1 1. 7 1507-1517 | 6.4 408.4 12 11. 25| 2030-2030(//// /////
2 11. 8| 0831-0925 [ 19.6 474 131 11.25§ 2108-2132|11.2 191. 9
31 11.13 ] 0828-0839 | 6.5 402.4 141 12. 9| 0830-0832} 4.4 554.9
4 11.13 1439-14451] 6.3 418.6 15 12. 9 1430-1440 | 7.4 359.4
5 11.13 | 2031-2038 ) 6.8 385.6 16 12. 9| 2030-2049 | 11.3 194.2
6 11. 14| 0230-0237] 6.6 397.3 171 12.10] 0231-0241 7.7  346.8
7 11.21 1431-1431 1 ////  ///// 181 12.23] 0830-0901 | 13. 7 135.3
8 11. 21 1530-1533 | 4.9 509.7 19 12.23 | 1431-1449110.8 212.7
9 11.251 0830-0836 | 6.1 435. 5 20 12.23 | 2033-2102114.4 122.8
10 11. 25 1434-1435 | 4.6  547.7 21 12.24 0230-0255 (12 4 165. 8
11 11. 25 1521-1525| 5.3 494. 4 22 1. 3| 0231-0239| 7.2 366.7

B&A HENo. 8 11, 14
HRRAN - ReiHmNo. T GREBEHZOFREGSIRAEER) No. 12 GRIBEZOZEBRIELRR)
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NTOBMIZBNTH AT ERZ 1 RbXETHI LA TEY, BTF—22HiFT& %D
o 7275, 22 [EIH 20 BHIS; (O HIEBERR 19 B) DM %R A - SR - RET— 2 2 ST
X, Py ORBLETELRDP 72 2B DVTIE, RIBEZICZEBITEBOEIERLREE
BRORBBEROIEIY, VO TFREFZETE o7 BEALOBAITRERLIES

£18 N 45 UERASIZ ST 2I8ESIEHO S AR ERHE
Table 18. Upper-air observation data at standard pressure levels at Dome Fuji Station.
£ R | #ERT| 19954 11A 12H 19964E 1 A
H 7008 13 13 13 14 2 25 25 %5 9 9 9 10 23 23 23 24 3
BRI UT) | (hPa) 1206 06 12 18 00 12 06 12 18 06 12 1§ 00 06 12 18 00 Q0
500 | 5066 5076 5079 5088 5093 5096 //// 5188 5190 5193 //// 5181 5184 5174 5198 5213 5219 5220 5091
400 6580 6589 6596 6716 6712 6721 6709 6725 6743 6757 6755 6610
300 8443 8568 8599 8601 8622 8642 8634
250 9550 9682 9730 9755 9767 9784 9785
& e | 200 10870 11003 11087 11181 11207 11209
150 12579 13052 13075
m | 100 14989
70 17144
50 19262
500 | -43.2 -39.4 -38. 1 -38.4 -38.7 ~37.8 ///// -36.6 -35.8 -34.7 ///// -35.6 -33.6 -34.1 -34.7 -34.7 -34. [ -34.3 -35.9
400 -46.4 -46.3 -41.5 -45.4 ~42.4 -42.9 -43.2 -44.0 -43.2 ~41.6 -42.7 ~45. 6
300 -60.0 -60. 2 -57.2 ~56.6 -57. 1 ~56.6 -56. 9
250 -68.3 -68. 5 5. 2 -56.2 -57.9 -57.8 -57.2
X | 200 -69. 5 -70. 1 -65. | -53.1 -53.7 ~53.0
150 -69. 6 -49. 4 -49.4
© | 100 -69. 3
70 -62. 4
50 ~54.7
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Fig. 38. An example of a strong inversion layer, observed at 00 UTC on 11 November 1995 at Dome Fuji Station.
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CLTY Y FREAOBRERICLY, TEHBNEETCOASBKRBGEIESTE LR, B
AT Y S K258 %0 -720T, BllEEILBR»OOES SkmBEIZE Vo /.
3.23. BAIFR

RIS I EAERBIEEL KT, ROTF— 71 3F o TET, SURCERED T -4
b BEE S A - 7205, BTSN £ 2 R TSI ORI OV Tidd 5 R
T&E 20 MIOEREIE, 1 FIOASEEREANIITHE STV, BibiimiE s 14 60 &tk
fED S O WizE % 5 IR T E /2. F— 245 DERRIL S T, ERICB VT TR ICHER
BB STER SN T b Lz b, M38IZFDOFIZRT. HEakE (IH 4 5 150-350
m i} TR E 7 8°C RREEAS S o 7278, e b BHE 2 G Tladh b2 5 S 166 m O [E TlmfE 2=
17.8°C Db DAL S LT 7z,

4. FEE)h OB

4.1. AERITHOTRER
4.1.1. B3 &g

S - S - A - EGE - B - RAU EOKIHBIZOWT, NRERITHOK KB % 1T

SRR 3 IFANE: 7W71D4bﬂfﬁwmkﬁ)-xuyfﬁm%ﬁ-%ﬁgm

HEF - XTI 7 ay A R ) K DBBL, B - KA EE - ZREHBICEIDE
MLt.ﬁM%%aDu;w-w-mﬁ%H%mﬁotﬁimﬁ%@ﬁ@é@ﬁtfﬁﬁ%MLt
4.1.2. ERMIEES
(1) B N — 245 UBUAL SOFRAT (1994 4 12 H-1995 42 F)

SHERHIE RO 2 7 — VALV CIAERE T, JBHIE 3 m/s RiIZoWTid 1 21 H ClEE
F(calm) & L, DI HBIZ L b ko7,
(2) AU HEHFRAT (1995 45 H)

JEGE I 3 m/s Ko DV TR HBICE Y k7,
(@ﬁ%k—A&tﬁmmﬁmﬁu%ﬁﬁoﬂqﬂh

HIEED 2 — WAL T OSRTEBEIME L D\ T, BRFISE RS SR 41217 o 72 [ R 1L 1 R R B
AREAERTE OB X Y, ik L TR 720 BUE 3 m/s Kl 122V TUIEERFE (calm) & L 72,
(4) B N — 45 CBUAI SURRTT (1996 451 H)

SUEFHIMERD A — WAV CTIIERI L % 2o 72,
413, BAAER

ENENDOIRATHICE T S 21 FEO AR BUHAS R GUE - &l - JE) 2K 3942 12RT. 72
72U, 1996 1 HOEH N — 4 5 UBHHHR S FRITIZ OV T, SUEZ B L Ty,
(1) BN — 205 UBHA S ARTT (1994 412 H-1995 42 H)

10m/s Z B BUR Z fEH N FN 2 Hidfk L 72300, BEOAER 2L KES - 72,
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[ Second traverse to Dome Fuji |
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Fig. 39. Surface meteorological data and altitude during the traverses to Dome Fuji Station from December 1994
to February 1995. Data of the first party are on the right and of the second party on the left.
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Fig. 40. Surface meteorological data and altitude during the traverse to Mizuho Station in May 1995.
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Fig.41. Surface meteorological data and altitude during the traverse to Dome Fuji Station from October to

November of 1995.
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Fig.42.  Surface meteorological data and altitude during the traverse to Dome Fuji Station in January 1996.
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(3) F M F— 4.5 UBHNHLSRRTT (1995 4 10 H -11 )
B ART ) — FELo72H, RITKRO SR ZICREHLN, 10 H 13 H 09
(H280 3 57) 12T ) e K JAE 28 m/s % L&k L 7.

SRR 11 H 14 HIZH AT, —EONS (HR) 8l LA. M43 ICFOEEYRT.
SRS mm A AT ICESHEE28mm DEAL AT THREL-DDOTH D, TR
DI CEIIERSNEZKELEE, BFELRONAHLEE2°0) L0 8 (HNHE) THDH. =
DO LER 9° /NS AR LN L. WMEHOLEIE 35 ~ -32°C T, 8-10
m/s DERDPKIGDOH B HANKE, BVHSARZEFAVYEY FY A MHPEEI SR TW7295,
COKEIZET Iy FHEZFOLONEEN T AL EbR A, Tare (1994) 12 X HIE, K&
WZIRE T Iy FREZRHDLOPH VHEEMIZIZIB LG RWD, EMIZEGIEEAELZVLD
Thb Y731y FEKHIZEY, BLOHERO» ERBELOB LT — 2 P3RBT 52
EWBHDHEVD,

(4) B N — 45 CERAML ST RTT (1996 41 H)

ENOHDE ) JAD Bm/s 1R LIS 0 RIE/2 o 72

43 HHOF— L5 LB SRITHICR O/ |
HEO»S (BEEIEZ° L 229, 1995F 11 A 14
HiZ28 mmEfAL > X 35S mm ¥l —~RL 74 X
) THRFE L {

Fig. 43. 9°and 22° halos seen on 14 November 1995 dur- }

ing the traverse from Dome Fuji Station to Syowa Sta-
tion. Photographed on 14 November 1995 with a 28 mm
wide angle lens on a 35 mm single-lens reflex camera.
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Fig.44. Latitude distribution of aerosol optical depth at 500 nm wavelength using a sunphotometer. * + 7, “(0”,
“S%7, “O” and @ show data of 1979-1981, 1991, 1992, 1993 and 1994-1995 respectively.
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