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Meteorological observations at Syowa Station in 2004
by the 45th Japanese Antarctic Research Expedition

Toshihiro Abo*, Satoshi Sasaki, Ayataka Ebita, Tatsuru Fujita and Junji Hisamitsu'

(2008 -9 H 1 H=2A+ ; 2008 419 H 24 H =z #H)

Abstract: This report describes the results of meteorological observations at Syowa
Station from February 1st, 2004 to January 31st, 2005, carried out by the Meteorological
Observation Team of the 45th Japanese Antarctic Research Expedition (JARE-45). The
observation methods, instruments and statistical methods used by JARE-45 were almost
the same as those used by the JARE-44 observation team.

Remarkable weather phenomena observed during the period of JARE-45 are as follows.
1) The monthly mean temperatures were within the normals or above normal, except July
and November in which monthly mean temperatures were below normal. Especially, the
monthly minimum temperature of —7.8 degrees Celsius on February 7 sets a new
maximum temperature for February; and both the monthly mean temperature of 0.2
degrees Celsius and the monthly mean daily maximum temperature of 3.3 degrees in
Celsius were the highest recorded in December.

2) The frequency of blizzards was the eighth lowest in history. However, in July, blizzards
occurred 5.5 times beacause grown low pressure systems approached one after another, and
the monthly mean sea level pressure of 980.5 hPa was the lowest recoreded in June. An
A-class blizzard in October set both a new monthly maximum wind speed record of 39.5
m/s and a new monthly maximum instantaneous wind speed record of 49.3 m/s.

3) The ozone hole in 2004 tended to be small in scale. Both the ozone hole area and ozone
mass deficiency (depletion ozone mass) were the second lowest in the past decade.
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Table 1. Observation elements, frequency of observation, minimum unit, instruments at Syowa Station
(Feb. 2004 - Jan. 2005).
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Fig. 1. Location of surface meteorological instruments in the main part of Syowa Station.
©) Surface observation: Barometer
Ozone observation: Dobson spectrophotometer
Radiation observation: Brewer spectrophotometer, downward radiation
(2) Surface observation: Wind sensor, thermometer, hygrometer, visibility sensor
® Surface observation: Sunshine sensor
(@ Surface observation: Snow depth sensor
(5 Radiation observation: Upward radiation
(6) Ozone observation: Surface ozone moniter
(D Surface observation: Snow pole (on sea area)
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Table 3. New records of surface meteorological observations extrema and ranking at Syowa Station (Feb.
2004-Jan. 2005).
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Fig. 2. Time series of ten-day mean surface meteorogical data at Syowa Station ( Jan. 2004—Jan. 2005). Normal
is average value in 1971 to 2000.
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Table 5.  Weather summaries at Syowa Station (Feb. 2004-Jan. 2005).
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Table 5 (continued).
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Table 6.  Instruments for aerological observation at Syowa Station.
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Table 7.  Sensor performances of RS2-91 Rawinsonde.
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Table 8. Number of observations and attained height of aerological observations at Syowa Station.
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Table 9.  Monthly summaries of the aerological data at standard pressure levels (00 UTC).
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100 [15833 | 15856 15581 15418 15119 | 14851 | 14563 | 14501 |14634 14796 | 15057 | 15651 | 15154 | 15860

50 [20510 20478 20116 19818 19204 18819 | 18440 | 18424 |IRG64  18RG5 | 19434 | 20323 | 19433 [ 20549

30 |24016 23002 23449 23008 22314 | 21682 | 21270 | 21323 [21605 22014 | 29881 |23862 | 22618 | 24042

850 | 8.1 -9.0 -10.6 -13.8 -16.1 |-17.7| -23.G |-21.7 -23.4 -16.8 -13.2| -7.9|-15.1| -8.2

700 |17.3 |-16.6 -19.1 | -92.3 -24.1|-23.7 | -28.4 |-27.2 |-28.1 -23.9 | -22.3 |-17.9 | -20.6 |-17.9

300 |-30.3 |-30.5 33.6  —a7.6-29.9 | 39,2 | 42,7 | 42.3 |-41.1 -38.6 370 |-32.5 | -87.1 |-32.2

s | 900 1518524 63,8572 /60,160, 1| -63.4 651 [-62.2 610 -59.4-54.7 6.3 521
(.g‘]" 200 7.4 ]-47.4 9.5 -51.0 -59.2 | -66.1 ~70.5|-73.7|-70.3 -69.0 -64.5|-53.2 | 60.2|~45.8
" 7160 |[45.2|-45.9 —48.1 -51.6 |-59.8 |-68.0 | —72.8 |-76.0 |-72.5 -71.8 | —B4.9 | -51.1 | 60.6 |-44.9
100 [43.7 |45.8|48.9[-54.2 [ 64.0]-72.9| —77.8|-78.5 | 74.3| 74.4 | 641 |47.6 | —62.2 |~43.6

50 [-40.5 |-44.9[-50. 2 [-58.4 [-70.4 [-80.0 | =83, 7 [-80. 1 [-73. 1 [ -60.1 |-47.8 |-38.6 | -61. 4 |-40.4

30 |-38.3 |-43.2 |-50. 2 |-59.9 |-72.4 |-82.9 | -85.0 |~77. 4 |-G6. 4 | -54. 7 | ~36. 4 |-35.0 | -68. 5 |-38.7

850 | 10.8] 10.6] 12.6| 8.2| 8.6 13.2| 10.5| 10,5| 9.8| 11.7| 81| 7.9] 10.2| 6.4

700 | 8.7] 9.1] 89| 7.2| 88| 9.2| 79| s.0| 7.2| 96| 69| 92| 85| 59
| 800 | 8.5| 9.7] 10.2| 11.3| 9.8| 12.6| 9.5| 10.9| 10.9] 11.1| 8.4| 88| 10.1] 7.1
| 290 [13.9 171 146/ 185 136/ 19.1] 115/ 129/ 129] 152 10.9] 93] 14.2] 85
(w)| 200 [ 637 997 9.0/ 1397131 17.4] 1207 13.5]14.4] 13.47 10.0] 6.3] 11.6] 6.1
150 | 5.6] 85| 87| 44| 14.5| 16.5] 14.3| 189 17.2] 1.2] 11.4| 7.5| 12.0| 5.9

100 | 4.7] 6.5, 9.5 16.4) 17.9| 21.4| 19.1| 19.6| 22.9 | 13.2| 14.2] 10.0] 14.6| 53

B0 | 2.4 4.3 11.5| 20.8| 26.6/ 29.3| 28.0| 30.8 | 36.5 21.0] 21.8| 12.3| 20.4| 5.4

30 | 30| 25 125 24.9|325] 351 | 33.4| 40.5/49.2 | 37.9] 26.2] 12.1| 25.0| 7.0
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Fig. 4. Annual variations of monthly mean upper air temperatures of 2004 and normal values (1971-2000) at
Syowa Station (00 UTC).
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2004 4E 1 H~20054F 1 H £ T® 00 UTC, 12 UTC O HEATHH - 72453 3. o0 By 1] 705 B8 I T [
A6 IR T. 4 H~5 HIZh T THRBEIRED -70C 205 —80C DA HNL & &, &K
WA2STREL, 7 B2 —85C i E - & ) B, REGIROFHTHLZ La/RL T
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Fig. 5. Annual variations in upper air temperature (°C) and upper wind components (m/s) (left), normal values
(1971-2000) (middle), and their anomalies (right).
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925

6 LlESim ke S R (2004 45 1 H~20054F 1 H). #Ix@i © —60C LT,
JREas . —70C LT, kil -80CLUT, B —85CLT.
Fig. 6. Time-height cross section of upper-air temperature (Jan. 2004 - Jan. 2005).
Light gray area indicates the region -60°C or below, gray area indicates the region -70°C or below,
dark gray area indicates the region -80°C or below, black area indicates the region -85°C or below.

PDEoRimLA%, 8 H THIZHA 10hPa T492TC, 9 H L~HHJIZ 15hPa T25.1C & /MR
B b o, 9 H FHIZHA 15hPa T53.0C O A& 3 HREZEHL 72

8 HFHA5 9 HIZZ 3 M OZEIRFAIRIC & ) W12 B B OIS 1A SR &
LTSNz, gido@Eh 10 513 LIES WSRO IREEDSHER: S 728, 11 g
S P S SURASE WS A D A&, 12 HIZi1E - 60T D FHIEANHE 2 72.

W2, B 7 (ZE R P 500 hPa = R ONPARR 2= %, [ 8 [ZB -5k 719 30 hPa /= fE
ROFHEmELZRYT. Ihbld, BRIIFMEIT ORA-25) 77— L 0ERE 720 @ (hp//
www.data.jma.go.jp/gmd/cpd/db/diag/db_hist_mon.html) T, FAE{RZIT HFEEEE» S, F
M (1979-2004 FE D) % #FN 2D DTH .

500 hPa [fi D> H PI @ BEd 25 B3 5 &, Btk 1Tld 2004 43 H2>5 5100m LUF O
SIS B LR 3SR S Cvio 720 8 A I3 I p il BT A& L, R Bt
i 12 B CRmEAICE LNz, IBFEMATIE, 3 A2 5 9 HIgr CARZEICED
n, BT BoRREDE2-7. o2 kiE KM4eTRONE X HZ, 7THOXHETO
KD PRERAEDPHCEHEZR L TWD T EITHIE LTV 5.

30 hPa @ H PR ES BT, 2004 4E 4 A2 S5 L S T o 288 8 12wkl
WCETHEELDOD, BELOFFMRZETIECHIEIT PR L ) FHIREETHER L. 10 A
272 % &, WSO CIIEMERMICE D, SR OTPERE S BMEf TR E 2D,
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Ay

7 FEERH Y 500 hPa & FE K ONFAER (2004 4F 2 H ~2005 4F | H). REUSIERIHEH O AL E %
NE
Fig. 7. Monthly mean weather chart on 500 hPa (Feb. 2004-Jan. 2005). The red point shows the position of
Syowa Station.
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8 PRk T 30 hPa @ L OFAERZE (2004 4F 2 H ~2005 4 1 H). R EIZIRAIZE M o A7 %
GNEN
Fig. 8. Monthly mean weather chart on 30 hPa (Feb. 2004-Jan. 2005). The red point shows the position of Syowa
Station.
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LS 72 BRI 2R M O BORMIICUIIE & 72 5 720 Bk oo 10 H o BRfI AL - 22 0 plig B o &
AV C HEATE 2o 72 Z LB LT A, il e & B I2F o R — )b O FER b BRI H
BICAR D, 232 & CTHRS L9210 HOREMEM 22D 4 VY ®AMRGIREE R 72, 5]
EHeE 11 A SABRIMIIBMEIBIART > TW72A, REICRED LA LB EA»5EL AR,
12 HICIEEMOR#TH 2 mREg @b,

23. FVEHR
230, BT L g

TV VENANE, F7 Y U tERE (Beck119) % HV 7z 4rE - BUEE (R o) i,
RS2-KC96 #iF v v 7 (HEBERE) WitV v BESABIIK O b4 g
BN E % 72 b o > R O B % 4T - 72

G - JUREIH E &V y T RE, BT A - VTEARSITNRE L. 2ho
OEET— 7 1%, KT 5 WMO WH A VI T— 5 2 v 5 — (B F %) IZELRT.
T, AR VEE (8-12 H) 1213, WMO HEROEBIZL ) KPTRHATEER Y
F Uy TR R HH 81 WMO TRl L. FoiEdE, WMO Antarctic
Ozone Bulletins & L CF & 51, W ORAIRRER IZHA S 7z,

B % 22 10 1R T

(1) F s

FV L BINERE OF vy R - RRBIEE) GRRT, 1991 ([Z#L, F7Y Y outiE
FtE W TRIBESDE R ORE#HEDEE R L7724 vV &mlill 2 17-72. B 7Y a0k
FERHIMZRNELICHL ) ANZERIEICOWT, BESNZO0EEEZ ENZNH) L,
ZOBELEZWET LI L TEHY 2Bl T TH L. KEGTIEAD EEM (A
WEM . FH)ERE 305.5nm & 325.0nm, D ¥ERAM : FEIEE 311.50m & 339.9nm) & v
7B A, KEEOIPEE L ORI, THOu =15, 25, 35, 45 (ZZTuld, AV viExs
WY 2O TEE AR T 2R R L BT B) ORI T2, F72, KbaE
FEAME < 72 B R D\ T CD I EA (C I EAM : P399 311.5nm & 3324 nm, D ¥k
A TR 317.50m & 3399 nm) A HAWEI A, JbHREER O e =35, 45, 55, 65D
BN AT 72 B, HIROBERRE 22 nOEIEF VY &R T O VERDLEIZ
L OEALT 27280, uH AT L EARERHNIZ 0 o Tl L CESHGBIIN 21TV, g RS % 1
B uBRABNE, 370, 48, 117, 12 247072 KBGIC & 2 BAT R 20 VWA

PVELRBONDL plidmH TRBEGhAu=28UT, FATBBEAu=18UTTHLZ LN
O, BUUATTREE 22 HEUIHIZ 10 HMAEE TH 5. BUUNTTRE 2 B 12 B W THIJGHIZ
ENRLVWGAEINE, u R EOTENEITo 7.
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£ 10 WEMIEHIC B D5 v B

Table 10. Iinstruments for the oZone observations at Syowa Station.

) e CRNERE | W e
CUHITEERE] (bt e R liif &
’ ’ & e
BT Y LA T KM a R
FI R | A R Beck PRy 2L
R 1k No. 118 m atia-cm Bz, E LS 2 iR
o - iy A B0 ML ERERL A R B
fn SIE e = o A e TS RIEH (RIS
: 2t | R
C i P RBlY F A — hH—I RS (T
trio4F | A I AT
REE (7T 2 U oSt e, a8
FS T | RSZKCOE yore | & BEERIE R,
wPa | FbaE T, RBr kIR, ER bR
WTETD L= X o = S R
P, RN e L BN E UM
RS,
360 i, o TR L SRR A ., B
VN | wadiai] . = DERICR AT
SN S m's SR A (R R B O TR
AT & B L ¥ TN 4 R
L Wi B BT At
= i,
e EiE = R R A,
ST 2000p = AR )
- ol I A S
el % <l P REIC L AT R 3200
- (E RS o MR A S T RETRICER
50m 4]
At s oF G R ERE (Ao ) (T, TR
_— EFR (REEERR) 50wl
- L
RT3 PATZ T BR Y FEFTREE SR, R L
hdr n
Dylec SESRMRIRTE, NLASEREE U, Tppby,
A AR A v E 0~200ppby | IS 5 o
MULELL 100 12 flh o U e i
Yo B (2R ke, TENSD
i e e Dyle Jh_ﬂ.Hﬂf .f.“_‘.a’hd &“:i‘%&. al.fi—;:
WeRERL MODELL400 Wt | oA R, L EEE LIRS
Ly L )
ool A - 0~ 1000pply W 5 o 4o B AR
WIDELL4 10

(2) &V B

F VTR OF v v eE - RORBEE) GRSUT, 1991) ICHEL, N7V Yot
& AW TH YR OB RRIERGELDG 2 @Bl L, 4 Y Q@B %15 % 720 O FURBHl =
1Fo7z. KEBRIEAD S 900°DHFPAD T 3 — b EREIH &, 60°H 5 90° DA D 1 >~
7 SO 2 K TANS KO T80 F 7213 T RIS R ) 175 72,
(3) FV v rTEm

TV BIRE Gy r PRI (RBRIT, 1997) ISHE LT, RS2-KC96 #lA V>
TR LT, RZEH35km TOA VU, SR, S ORR) - JRGE O & A &
BIL7. Vo TR T TRAEWAL, KEFO4 Vv ERORE (F 71k )~
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LARURALA ) T 2) EOALFERISOBRIZAT 24 v mICB L - ISER %715 2 &2
LAV EERDTNL.

TV VT ORERSET AW LR, BEAKBIIKR LR 0REH L. 4
VY TIREGEIORIEIZE, AV Y EERR AV TR R W, T AKREKE
2000 g ZfEM L, N AA AR L CFEIHETFT) 3200 & L7z, $72, SERSEE
FERIZS A2 5 11 HOFZEEEAMR L % 2 ML, SEROMWEITRE 2T o7z, E512,
FZETIRE B I 22 5 & L & B FUNEOHFEFE 2B C72ols, V7 r T
MENTOBIEREME RS TROBISE & OMOHY ) 23 § 2 M A 1TV, Ak ER
DFEEAEFH LT

BUINER] . UCEBKIBH, + v v oh— VEIGE 2 BT o 72, S 5102, SRl s
e [AE) T (ADEOS TT) I2##Rk S -t RERE R 6 T AL (DT, ILAS-
TIEFT) OF =IO 7-ODOHET— 5 % BT L 2 &, Ml EZEOT Vv BOEEY
RS 5 2 & &S, BN BRBEMZE ILAS-T 70y = 7§, ESAR AR 7ET Sk BEFZE
TN — TR ORGTEMEC L A REBEE LT, LAS-T 7Y =7 FEERITERT S
HIFLZ, 2 AWH 70, s ABHO9ME, 7 AWH 101, 11 ARH 8 MOl T-72. %&b,
2003 4F 10 H 31 H @ ADEOS I @ HI i & 12 HE v ILAS-TT OBl & # 7 L7225, ILAS-T &
EIFE UBEH R 2 BIEEZILZ 35 KEPOAM I v =V vy Folbikt,
ILAS- T LI R o> ILAS-TL & POAM M DA 5, BHEMICILAS-TA Y v 7= 5 OE
AR S 5.

A LD FG NG R D H TEELARBI 21T > T 2 IR 12T o 72, 72721, ILAS-
I AREEBIHIE X5\ BT DD 2 8 IS b Bl 21T o 72, 7 — & OB IZBIIE THE H 12
1otz Fiz, WREHZ ED N7V VBRI & 54 v &R BUllEDE b Lk wi;
EERbRE, RGUHOF Y mEBUllfE 2 WV CHiIE 21T o 72,
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o bA RN, W EEORFUICEENLHMEOF VU REEY, RN
DF v EEE (Dylee, MODELII00) % HWT 12T L I1ICllET 50T, #ill5T—%
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(C HACAKICRRER L7z

T RS O BINEE B — UL BERME O IHKE T AERZZENICH D) (K1 D@D
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WEARNRICIMZ 2 2 ENTE L, EHOFME R 11157
B A5 IR TIE, 43 IREDIEFIZER-IC B W 1 EREINCER L, BN bR 724
VU EEED (101A, 101B) %, ARITHRESGHR BUEIX, HWIRBREE - B REARE
HE) (LT, BEALRH oMEEEIC L) HRABREEZITY, F—N—k— LDtk E
HIRIMGE 24T - 72 L CHRMIZEIICEE HIAA 72, IBAIEEHER B IAMIRIL, 45 44 RPRASBIANC
LTzt ViRt (166A, 456A) & OFIEILE# 1TV, 166A & 456A 13455 44 K%
£ 11 ERENIC BT 24 v R RRE R OB 8 R

Table 11. Official approval of ozone monitor and history of use for observation at Syowa Station.
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AHENICEE LR D, BERRROMERE CHEARMELTo 7258, £ —/\—Fh—Lah.
B, BA3WKEE TR, KRTHEBBIIFEEOMERE I L0 M RRE &K OE %
KO 24T TV 72y, SRTFPBHNCHERT 2T XTo4 VYV iRERHIN L TF— 5 0g
LIRS 2720, BRRARRP L TRELERT 278 L kol 20720, H4a4
WBRLARE, WERIZEHIC R b A T 4 V) VROV TR, BIERRROMEREEIC L )
Al EHBHRERTo TV 5.
232, BREH

(1) F s

BUANCIZ, 25 44 KIEDHFEHIAATZ BTV VR (Beck119) %51 &t S L 72,
ATIIRINC D 2 05REED 22, BBUARIERICBIIZ1T) 2 LA R,

F 1212, HBloA+ v il A& e BN 2 & oBIEIENER E 2775, [FHICHE
o THill 217> T b 720, BIllEHO AR L BIHHE L 13— L 2w

4 H, 8 HiZRbrmEA»ME BUTTREH B b e vz, BIHIHBL A% hoTwa,
S5HAPSH 7T HRBEEB OO A L 28O RE2TT -7z, HICBIIN B 72 500 5 13
FZEWAHOEE L2E 5 Mk wizo, IERDCCHBIITTREZ H I A 10 HRFRE L
IRTRN,

Q) AV e

WEERIE () SRR L@ TH D, F7/2, RRIGANOF Vv KEBiE LD &
b TRL7.

KB EEA DR, 72K A S5 Ard 7 AR REANEE v 12 HiE, 77—
FIINZ W T — 8 2y bBEON LW B 2 Tb R b o 7.

(3) FV v rTEm

545 RRTIE, EFELAKBUHOF Y VY F% 5414, ILAS-TMGEH % 24 &, 778
BEFLAALZIES, 4 KKEE ) ILAS-TTRFEH AV vV v 7% 10 G5 k72

F 12 WEREMICBT 2 B Yy ERB K O OB H 3L
Table 12.  Number of days of ozone observations and ozone Umkehr observations with the Dobson
spectrophotometer at Syowa Station.
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A 1] 0 ] 37| 27| 8l 40 0 ] 0 ] 1]
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ELLRPo72bDON5RTHo 7.

(4) b s
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ARDOK TV EERT 101A & 101B O FEILENC X o THIBERI O EREYTo 7205, 2 H
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BOEE B IR o 7. B& o 8 H 2 HIZIE, 101A & 101B DAL ILI AT & & AL s
Dk, BUNBIAE (101B) & Piigs (101A) 2 ANz, 101A BB AR E Lz, Bk
FTHED 2005 4F 1 H 3 HIZIE, FEZZMT S & & HITH 46 RKIRDFFLAATI LV VI
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K13 F U0y FRHIRGR

Table 13. Dates of observations and attained heights of ozonesondes.

ji= 20049
A 24 37 4H 5H & H TH
B sl T 4 58%4| 3 4.5 I iGh g —Tfid 3 25.8 8 5.8
SH(hPa) | 5 4.4%4 | 17 a 13 4.5 12 543, 4] 10 5.8#3| 13 5.843,4
G 4. 14|26 8.3 29 13.7 15 4.3%3, 4] 16 9.5%3 | 15 16,8 %3, 4
7 6.3%d4 16 B.4%3,4 L7 T %3, 4
8 4.2%4 19 3.8 #%3,4 19 g3, 4
9 3.1 20 2.9 %34 2] 4.3#3,4
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Fig. 9. Annual variations in total ozone at Syowa Station (Jan. 2004-Jan. 2005).
The average and standard deviations (+ g ) of the 1971-2000 period are shown for comparison in light
gray. The dashed line shows 220 m atm-cm.
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Fig. 10. Time series of monthly mean total ozone at Syowa Station (1966-2004).
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Fig. 11. Amount of ozone in the selected layers by Umkehr observations at Syowa (Jan. 2004-Jan. 2005)



55 45 W IR BLR R SR S M R 2004 467

11 1 mam 1 e 11 ! 11 remmnry vl 1t 1L rrmmiar L S T 11011 O T S 1 33
i e
o
N ==
S
o
o o
: 3
B T
a
B
4
{2
Y064 . . A AN . . i q
JAN FEB WMAR AFR MAY  JUN JuL AUG SEP OCT NOV  DEC JAN

Month (Jan. 2004 - Jan. 2005)

B 12 BRI BT 240y PRI & 54 v E O R B BRI K (2004 4 1 H ~2005
FE1A)
Fig. 12.  Time-height cross section of ozone partial pressure (mPa) by oZonesonde observations at Syowa Station
(Jan. 2004-Jan. 2005).
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Fig. 13.  The vertical distribution of ozone by ozonesonde observations at Syowa Station (Aug. 2004 - Jan. 2005).
Thick lines: monthly mean profiles, thin lines: normal profiles (1971-2000).
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Fig. 14.  Distribution of ten-day means of total oZone in the Southern Hemisphere based on TOMS/NASA data.
The contour interval is 30 m atm-cm (Aug. 2004-Dec. 2004).
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Fig. 15. Daily means of surface ozone concentration observed at Syowa Station (Jan. 1997~ Jan. 2005).
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Fig. 16. Time series of monthly mean surface ozone concentrations and seasonally corrected concentrations at
Syowa Station.
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Fig. 17. Time series of 10-minute means of surface ozZone concentrations in August from
1997 to 2004 at Syowa Station.
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Fig. 18. Backward trajectory analysis for 5 days at 500 meters above sea level over Syowa Station in August from
1997 to 2004. The green circle is Syowa Station. Calculation start time is 00 UTC of each day. The red
lines and blue lines show at the time of the U-shaped depletion and the V-shaped depletion respectively.
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Fig. 19. The longitude-height cross-section (left) and latitude-height cross-section (right) of backward trajectory
analysis for 5 days at 500 meters above sea level over Syowa Station in August from 1997 to 2004. The
green circle is Syowa Station. Calculation start time is 00 UTC of each day. The red lines and blue lines
show at the time of the U-shaped depletion and the V-shaped depletion respectively.
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Table 14. Instruments for surface radiation observation at Syowa Station.
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Fig. 20. Annual variations in daily integrated values of downward radiation components (Jan. 2004-Jan. 2005).
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Fig. 21. Annual variations in daily integrated values of surface upward radiation components (Jan. 2004-Jan.
2005).
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Fig. 23. Daily accumulated ultraviolet radiation integrated for each band (above) and total oZone
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Fig. 25. Annual variations in aerosol optical depth for each wavelength at Syowa Station (Jan. 2004-Jan. 2005).
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Fig. 26. Annual variations in Feussner-Dubois’s turbidity coefficient by pyrheliometer at Syowa
Station (Jan. 2004-Jan. 2005).
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Fig. 27.  Time series of atmospheric turbidity above Syowa Station (1980-2005).
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Table 15.  Specifications of balloon-borne aerosol sondes at Syowa Station.
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Table 16.  Summary of aerosol sonde observations at Syowa Station.
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Fig. 29. Existence region of PSCs (estimated from the temperature distribution obtained by aerological
observations) over Syowa Station (Feb. 2004-Jan. 2005). Gray area indicates PSCs (Type 1); black area
indicates PSCs (Type 1I). Triangles indicate days on which aerosol sondes were launched.
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Fig. 30-1. Results of aerosol sonde and ozone sonde observations over Syowa Station (Jan., Apr., Jun. 2004).
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Fig. 30-2. Results of aerosol sonde and ozone sonde observations over Syowa Station (Jul., Sep., Oct. 2004).
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R5E) BUVK OKZES S ppmyv & 1KE) OFFHIRER T ELREGHE 5.

(a) EHi»o®BM (1H, 4H)

20044E 1 H 13 H, 4 RKBEoZ 7OV Y FEIITH LD, FIkEE2 IR TEFTE
ML72DT, FEZIET25F L LTBikT 5. &fEofine LT, diRERiEmTs
DEEOKkm AL L) TR TIRENEL 2o TBY, WELIITMDT 2MHENIZH 275,
FOEE 16 km FHEICH FIREOKVES RSN S, BlOMEIZ L ) pEE L ORAICE) T
TV ECEEETE L > Tn5.

2004 4F 4 H 18 H, PSCs A HiD/ Ny 7 75 ¥ FEIE U CE L7z, MimEIC B 25
TIREDOZALIL 1 A L ZZFETH - 72 FiE R Cd 25 7.5 km £HE DL EO T EBL
BEIZB VT, PE>015 um, FE>025 um QR TOREVIREIZH Y, EHEE 18 km
LEE—27 L L2y FEBPBISN TS, P> 0.4 um ORI 5 B FLE AT
DREDE L, TORIEE LTI LTV L.

(b) PSCs AR - 55:EM (6-7 H)

2004 £ 6 H 18 HOBINTIL, XRBERECTH 2 HE 10km &, BHERH 16km 555
23 km (22 TR B O&KIRA PSCs (TYPET) OFENFRIREE CTA -7, BBEOK
i, ZOENS PSCs (TYPEL) DFEFEWREMZELLT & 7 2 H A%kt LigH 72 (K 29).
o BT A TR > 04 um, EE> 0.6 pm, P> 1.8 um DR T-HEEE DS 127 <
oTWah, WEEREL?S 2km BEL T4 ANy 7 75 > FEH L FEOMETTH
BH%, 22km A5 27 km FHEIZ 2T THE, B> 015 um, P> 025 um ORT-HEEEANE
Lo TOBEG4ADNY 7 75 R B2 .

EER) 2 km DUT Oy BAE TRFIREDSRE o T 525, RHIZEKEOE=51) ~
FTEANIBWTY, O TV VBENE L, BELE W LD, BN A XH
REHERSINDL. WA XBIRIL, ALFEHTICL L E 20T OV VDT E A LSRR
FORER SN, BRHIOBHELNVEDEDODAZLEEN TV &, PR Sk
ENFT 7O UDHEFE ) O ORMREECTHA LZHEHER T LIRAL, BERL T - FIZH
DAFNTICHEME T TESNTRZLDICEZBREBE SR TS (S, 2008).

20047 H7HOBHEITIE, HEBEGREISSICETLTEY, SEHIKkm D 5K
27km (22213 TPSCs (TYPED ) OABIREL T, BE 15km 22548 22km 122017 Tl
PSCs (TYPEIL) OFFAEWAEMELT & 72 o7z, TYPEI OFFAE W REIRELLT & 7 o 72 B A
TR, FFISPE> 1.8 um ORFREDNRES 2o TBY), MEDEAZPSCs T2 5
ZTWwhA, F72, TYPEI OFAEMRRELT & 7 > TW A EER 22km A 5 27 km 1L T
X, TT7OVIVEENEL, PES 04 um OEENEL B oTWA. 2L, EE22km
B 28km FHEICA S CTEZFH LV T Y AHMMRIRIC L 5 TPSCs ICHE L72d o L HfEE S
na.
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B, ZOHIZBNEMEICIEZREIDRFRTHo72H 00, RIGRFIZIZFTVES A
BESNTEY, TOFLEOFEBIIL) EERN 4km LN TR FIREDR 2o T b,
(c) WgEAY A 9H, 10H)

2004 4£ 9 18 HOEHNE, FIGRICL— w1 ¥ Y FEICARBGD S E L, BEIEZD
—ERAMERE SN R e olz. 2Dz, M ETOT—F50H (797 VEH) RNTEHWIR
L2 bl Z ik L7

2004 4 10 B 18 H o BlflE, MIGHIZ OPCHMICAREDFE L L RORAEE L ED
N2%) B 14km DLEICBT 287 — 5 OBEEN W b, BHllZTEY 7.
(5) FHEIEHHOES

A TOZ 7 Ty > FEINE, R K O R E T O L7 1 VRS i O
BE A 2w maEERK L TBY, RN EELRBNE 2oTn5b. 1997 4F4 A0 5
BASKFETICEI 2 o7 a )V TR T T A, IhETo, BlllERKH
—EExR1TIRT. INSOBERE, S, BMEtoREEZ 7 o VoRNEs L L
T, W 10km O 15km TiE, PE> 04 ym ORCTHEEEDBIAEILG (1997 4£) 2> 5 2000
FAZPTBAEN E o Tnb T E, F/2, WE20km 2BV, PE>015 um, F
> 025 um ORTFIEEOFFHEALED 2000 F F TlE, FafEs TEITKRE R DMHEMMIC
HY, BEEZTOVVBOELRDHL oTWAZ L ERTIMENENTVS OREE - #
2007). AHEIZBWTIE, SBRERABU L 7R BIRLF I EE 2 FHid 5\ d A Ry P T &I
V=L, BEILICFHL RO 7OV VIEEOFELEFH X 31 IIRT. T7 1
VOV Y BN, BRRKROBI S — 7y MR- TEBI 247> T\Wwh 728, PSCs D HHL
ERIC L B, BIBAEIC L A2 KRROBEEORT % EFH T L OB E LB TY
. B, MREIZOWTE, BOEENIKEWOTFEE TOMNT2H L V0T, 4hlik
BRI BR > T 7 1 )V OFFIZES) & fEd L7z,

(@) 3,4,5H: Ny 2775 FEE (10 6))

FRRRAER L T B BT, M REA T (SR 9km) A5 EE 25km £ T
FREPBNENTVS, 2 FEIERREBEL 7O VRERG EEZONTEY, Ny 77T
YRZ7uVNVELTHONSG., REGKFOLT OV IVEIHER THBICRS LS.

(b) 6 H :PSC s BBl (9 #)

WEDOFEFHTH Y, WHOWHTIE, BEEORIROTH I HEE. ZoE, BEETIHT
1X PSCs 2SAER SNUIFD B, T 15km 205 25 km ISR E R T O 7 0 VSR L
TBY, PIZIEEE 20km fFEI2dH 52 E> 025 um, FE>04 um, FE>06 um, P
B> 18 um DY — 7 EEEZ AL EREPRKE VI EEHEMR, ZoZ LiE, BUENIC
P LIAD BN TR S N7 PSCs DL, ZO—HMANEEL TV A EHREZRLTWa.
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£ 17 WEMEBICBY 2T 0V Y FoBH
Table 17. Date of aerosol sonde observations at Syowa Station from 1997 to 2004.

1997 fE | 19984F | 1999 4 [ 2000 fF | 2001 % | 2002 6F | 2003 6E | 2004
1 H 1/28 1/22 /20 | 1/%22 1/7 1/13
2R 2/8 2/22
3R 318
4 A 12 130 1/26 1417 1/18 1/13 1/3 1/18
5 A 5/27
6 A abad Wi's o 6/21 | 6/19 | 6/18
B/29 6/27 630
7H /3 7/14 7/11 7/13 /16 7/25 7/7
8/2
8 A 8/19 8/3 8/5
8/9
9 H 9/22 4/24 9/8 9/24 9/24 /18
wA| | s | wer | wae | s [ 10/15
A | R | TR ety S 17 '
12 A 12/5

(c) 7 H : PSCs FEZEREOBLA (7 1)

U B DO E LS HE A, KR AT 3 2 IR E AT S 2 R CTh 5. mBE 20 km 2»
527 km DR EDE — 7 @2 AL &, P> 015 um A 24km, F1E>04 ym &
FFE>06 umAS2km, PE>18 um A 21km & 6 HIZHANTZOEEEDHE IR -
THBY, PSCs HHE L TRELR T2 L ZNAENICL > TREL T2l 2 R LT
w5,

(@) 8 H : PSCs #Hz Bl (6 1)

WUEASE VE D S UGS, BUEEOEES SOmEN2SFRLIELO S, MEL
e TR IVRT ST A 720, BESkm AL LY Loz 7 a AR ko Tn
5.

() 9,10,11 H: F V¥ AR— VIO (11 61)

KB AR & D PSCs R Tl AV Y HEN S, —FH T, REBORED LA L,
PSCs DAFFEW REZRIREFIATHB L %2 {2 5. WE 20km i X ) EO T 7 0 V)L )5k
AT IR v R = VR OB L 7 5 T B,

() 12,1,2 A : BB REH OB (9 61)

AT LR & v L IC 7 0 VR S H AP ZRRIANEIZ U E P
DIT OV IVIRENEL b, FLAROFHTLH Y, HEEOMED LA L TEE»E
(GBI LEMEST—HFO) L T—HFHVEEL T OV VKFPHFET 28K TH
B, WETT Y7 b UREEO COS (MVEZVLF LT 74 b)) R CS, (ThfbRE) 295kE
P CILERL, BEFERUSICE VBT 7 0 VR BT 5200 ZOFHTH 5.
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Fig. 31. Annual variations of monthly mean aerosol concentrations over Syowa Station from 1997 to 2004.

2.6. KXFEER

A U=V Y b FAX B OVEERR FAX 2518 L 0 520 L - £ RSN, PHEK, [KRdE
POELNTL AEEHE, HHOM B, BEAEEBN, Ry NMAREHErSH LN
T8 2 BE I, KEAE, TIROBEEILEL CREAMIT 217, KREBIINCE T 5 Lk
BROANRL =2 a MEB AT ) BRORRIEREIRM L2, 2B, BASKRIY A 27y
b (EBRESEEHEEE) 12X 51 05—y NERHERRENE 5722 & 2%IZ, 2004
FESARL Y RETHMETHT— % (GRIB IR : EFER GBI ZEE S F GRS
W) ZETT— 2=/ L) FTP I CHBIHUS - RAMOBEIWER Z 1TV, IEHEA
A I3y PHP TR L7z, F/2, F—2o5 UHEMERRIE, FEEFRKRZERL,
BT A= VIZTRE L.
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2.6.1. REATICHV 7R
(1) KETERREX (2004 -9 H7HET)

HRBEITTERO KL% 2004 44 A 22 HEFTId A <~y F FAX, 02004 49 A
THETEEFA NIV GETHEBEREERHTAF L. AFELUTOMD).

Hi ERAIN WA (RUIME, 24, 48, 72, 96, 120 KERTFHR)
850 hPa K& Sl (WIHAfE, 24, 48, 72, 96, 120 ;i)
500 hPa K5 [X] ERE, KR (RIME, 24, 48, 72, 96, 120 BRI
100 hPa K5 T (WM, 24, 48, 72, 96, 120 BR[F#H)
30 hPa K4 R, AR (RDHIME)

(2) KRGITEMET WA T R
[BIT EIRTHE T MG S RUER R R BRIT EFRBERE 7 A U8R (3812 00 UTC,
12 UTC #WHifE) % K57 RSMC ¥ —/ N X 1) FTP HUS L, 2004 4F 10 A & 0 IEHIZE A S
W THEBERAKO HEMER A G L, [EMHP TR L. AFEUTOMED. E2RA
%X 32 127" 9.
(a) RRITEKTFIMET NV
OMIIEFZ - 00 - 12 UTC
QT IR : WHIEA S 84 W T T 6 H A 4 .
12 UTC 122\ Cld 96 KM HA & 192 BERT T3 E T 12 W .
QKRR DL :
Bk R R AN (EHEIESUE, BERoKE, MRE, SR, a6 E)
B92FER 500 hPa KA (REIEHEIEEE, SR, ARE)
IR 100 hPa KA (GEIEHEE R, 5D
BFER 30hPa KA (RIS, i)
FAEHEERY T (RE, KUl R, JRGE, FokE)
S17, F—25 UEMIERYITH (FLm&E, Ul Em, )
FHIZEM DR GREEEIESUE, MEROKE, SR, EUREE, 500 hPa AHT )
AR D LM GRS IESE, RS, SR, JRUAJEE, 500 hPa AHXT R EE)
L SEHATIORA (M IEAUE, BEERoKE, SR, JEUAJEGE, 500 hPa AHx R E)
L SEMATIHSEIEK  (EEEIERE, FBERKE, SR JEEGE, 500 hPa AR E)
(b) SRETAEERPIRET IV
OMIIEFZ : 00 - 12 UTC
QT IR - HED S 84 TRk E T 6 B MM
@RE I OTHLH -
L S EMATIHBOIR T M (B ke, oA, EOREH)
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The S 131340 metel / Messition 1.38 o 1 35{dag) Tha Sk TFH3AG mosel / Mesgiution 135 o | F{deg)
Temperalurefdeg C) & Wind[m/a] ot 1000 hPg Retotive Humidi[X] ot 1000 hPg
= e -

®) ' o B

The A TEI S0 measi | Hessnan
gt | & B Vo] '

The JA TTVRAD mass [/ Rwsstes 138 5 138 mg) The sk TIRAD mosw [ Reseitan 1 38 o 1 T5ideg]
Hotn] & e

- a e & Ty 2] o4 30 wu
n

e

The JMA T213L40 medel / Resolution 1.25 x 1.25(deg)
Temperature[deg C] & Wind[m/s] ot 1000 hPa

Ty

(g

The JMA T213L40 model / Resclution 125 x 1,25(deg)
Pressure reduced lo lg.;inPﬂ!
Tetal Precipitation in past 8 {mm]

32 B L 72 RA OB (200545 1 H 30 H 00 UTC #IHAMH).
FPERRAR () M IR ST - FRHERKE (6 R, (b) I - JEL(10000Pa), (o) FHXTEEE (1000hPa),
(d) S HRE - WA (S00hPa), (e) SEHEMHIFEE - & (500hPa), (f) ZEETHEEE - 4R (30hPa),
(o) FAFIHHE DR AIX, L - JE (1000hPa) (h) HRF1HE MR 0 % T X, &% - J&l (1000hPa)
(i) L SEHATHORAIN, M ERE - FEE KR (6 RF)
(j) LoRMATINS Wi, Wi EIESL - ERKE (6 M)
Fig. 32. The examples of weather charts (initial time: Jan. 30, 2005,00 UTC).
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Syewa(0 46H.09.005.39 |18m) Frossure, Tamp.and Total Presipitation

i £ - £ i " F 3 i

Spewa| )9 00K.09. 005,29, 18m| WimdDir(drgres THUE) Speedim/v]
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L] N L] 3 L n L

DOME FULIEIE,TOE.TY 325.38| 0m.B00hFa) WindDir(degres TRUE), Speed(m./s)
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Sig height of wind woves and sweill[m]
Primary wave directions

002 30 JAN 2005
Valid 062 30 JAN 2005 FT=006

The JMA Global Wave Model / Resolution 1.25 & 1.25(deg)
Primary wave mean period [s]

(0)

32 (Hx).
(k) MR RERY T4,

(n) L &SHATHPER RSB, A&
(o) L &SEMUATHIEIR TR, W
(p) L SEHATHIBER FHS BRI, ¥ B

(Sl - SUE - B - JaUR) - JaLE)
(1) F—2 5 UIEER5) P, (K -

SLIETH =R (600nPa) - JAUA] - JEH)
(m) L & W AT R PR, A0k - oI5

Fig. 32 (continued).
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L SEHUTIHB R P BN (ke HoRE)
(3)  MfE FAX X RSUM (2004 4 2 H R £ T2AE)
AV AN LNk D 00, 12 UTC DRk 500 hPa SEPL[X & #_F % U8 500 hPa @ 48 5[] 748
B, A > N EIEPL & 36 Ry T AE.
TLMUT (77U 7%) BED 00 - 12UTC OH RFEI.
(4) HEELERRER G
NOAA-12, 15 K U° 17 5 DARH R O % 1 H 5-10 1.
T E 2 NOAA DFRAV R OSFTHL i 4:.
(5) wmRv MRA&KE
S16 (WHFIALHOHT, w500 m, #2547 10km) gk e o0 S (AL
OALHFTH) 15 km) DT Ry MARFHI & A5, SR ORI - JEGE.
(6) HEEMET Y > & —FERRAM, fEBG KLU V> E T E
425 =4y MCTHERETHE > 5 =5 HP TR 2T E R O iz FH L
7z, F72, 3), (4) OFAXWMERLAMERLER S OHHP ETATIREE %> /2720,
FAX ik REM D2 5 2 Wl L 72 (2004 42 A7K).
$72, HHEHEEGORE, HEZITVWRABIOZZ L L2 &b, UTOoO~@IZ>
WCId, EwR (B 7 7 A V) QR - FE & REZEB)C TiT - /2.
(E%zHd L URL (45F))
(D AMPS (Antarctic Mesoscale Prediction System)
http://www.mmm.ucar.edu/rt/mmS5/amps/
@F —=A b7 TRFRERA ¥ FERKX (00 UTC)
http://www.bom.gov.au/archive/charts/YYYY/MM/IDX0033.YYY YMMDDO0000.gif
(12UTC)
http://www.bom.gov.au/archive/charts/YYYY/MM/IDX0033.YYYYMMDD1200.gif
@F =2 b7 ) 7RG REEE -2k 500 hPa #HT (00 UTC)
http://www.bom.gov.au/archive/charts/YYYY/MM/IDX0008.YYY YMMDDO0000.gif
(12UTC)
http://www.bom.gov.au/archive/charts/YYYY/MM/IDX0008.YYYYMMDD1200.gif
YYYY, MM, DD i3th 4, H, HOBEKRTH ) A,
W7 79 7 RRIRVEE R AN
http://www.weathersa.co.za/ship/ship.gif
G®ECMWF (3 —u vy 3l Pt > & —) T
http://www.ecmwf.int/

®7 14 ATy REALRY y MERETR
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http://amrc.ssec.wisc.edu/compmovie.html

(DNASA CREMZEFHF), TOMS |2 & 54 v R

http://jwocky.gsfc.nasa.gov/

2.6.2. fENTREROFRMEE £ DOFIH

MRS RAL, AR HEAMESE, B RL =2 3 v, MZEEI L — Y a VR EICR
SIEwE LTREEL 72132, 7YY= FICX25EES, BSOS, MEosZ Lk
LIERERB L. T2, BHOI =7 4 ¥ FRICKRAFNE R L OB HOFEE5EET S
EEBITEHMAND KR — L=V TRHE - ML 512, 4+ V¥R — VI BE TS
BEELSEIZL, WYY A 32 7 TERIZFE L 72,

27. ZOOEHAE
2.7.1. NEERRAT R O SR B

55 45 IR IE, 2004 4E 8 H 14 H225 9 A 22 H o kL i fig47, 10 H 18 H22 5
10 H27 HOHIS0 JigfT, 10 A 11 H225 11 H 11 HO F— A5 UHHE, 200541 H 23 H
PH2HSHD =456 LRHBIZBWTRARBIZITo 7. ATV — F 233 1ITRT.

(1) By e s

RIS BRAT, HI50 AT R OF F — & 5 UM~ OER R Rl (LT, F— 245 UKRIT
E D) OBINEH K OSB3R 18 RS AT, RIS RAT R DY R — A
S UKAT T, 5 REIIRKE L 72 SR B & & #E llE2 FHVCBBA L, H150 fgiT T
W&, FRATRREE AR ST AR RIS TR L, B, KA, &, KRBKEBEHICIVE
ML 7z,

(2) BLREE
(a)  FFHEILTRAT (2004 4E8 H 14 H~9 H 22 H)

HRHELTRAT T, BRI 2 S e BllE, 06,09, 12,15, 18, 21 LT 234K & L7228, JiT
FOTENCH bR THRABAOET 2 2 b -7 BlESE LHEOBEYZ T2 vwE)
R BTAT o 72, FRATRREE A i C b 2 #EW AU SUT AT (RERT) 25735 hPa £ C L 2MIET
Vo, INLVERWKETI, FEHICEEE LR NAER 2 L7
(b) HIS0 figAT (2004 4 10 H 18 H~10 H 27 H)

HI150 iff7TClE, BHBINZ SOBIINE, BBOAYOx v o Tl L, BER, =&
KBRS, & D% v v THEER ST 2720, BHIEZIE—ETld v, BlEE R
DFERZF e X ) IE BT - 72
() F—2A5UKRIT (FEHK20044E 10 H 11 H~11 H 11 H, E#% 200541 H 23 H~2H
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33 IHAEHA S F— 45 U~ ORI

Fig. 33.  Traverse route form Syowa Station to Dome Fuji Station.
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Table 18.  Instruments and accuracy of meteorological observations on traverse route.
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(3)  BHMIAER
(a) AR SRAT

34 | ZETAGE R 2R, BT —2id, SI6 ICHER DL DEEATY A, SI6HIET D
FRAT B IRS & gD KR R x 02 &, BN RS &L 572, 8§ H29 H~9 A 5 H,
9H 8 H~9 H 16 HIZHFA 100 m K, 8 H 31 H~9 H 3 HIZIF@EWihs 58 & THAAED
10m A& %5 2 ENH o7z Gl - [IEEEEPE L RLIZON TR 2D, RkITHo
ARSI AR T — 60.0C ZRedk L, SRS 13 kL C 624.0 hPa & RCfk L 72.

AJAHEIZ, MD V— kb (MD50, 178, 242) 12T 16.0 m/s % Fdk L 72
(b) HI150 figfT

X 35 (RS B2 R, FRATHh o RBEE, 10 H 22 AL, 1ZIFEHO X 9 ISHIIRE &
ootz EGEIZRAT20m/s 282, HARIZ10m 25 50m THR L, S16Z5TOER %4
e &7z &ilE, H80 T 10 A 20 HIZHREAIE -24C 2 5edk L7z, %8B, 10 H23 H
2B XY, EGEFIDBHE L 222 Lk, BB Z Kl s LTw 5,

(¢) F—245 UkkeT
O  F—25 Ui

X 36 IR A2 R T, RITPFORBRIBBLRRBIFTH 7205, SR EDOOHBEN
Lkm £iGICR oA 6 Hd Y, €09 H 1 HIFER Lz KR, S16 SR EE S F
HIZONTHLC 2D, 11 H 4 H 23 UTC ISRIEAIR - 61.6C % rtdk L 7-.

@ F—25URITHEK

X 37 ICEHRS R 2 R™ Y. RITPORBEEIBBLRBIFCTH 7255, 2 A 3 HURIL#HEY
%L, AEP10ms #BBUABZ, HSARERRE L2 VHEN100m 2% 52 &
Hotz Rilk, 2 H4HEE T, BBLAR-20C% Fl->724%, Z0O#IE-20C % Tl
LTl hmol ATHE L THARZOOHED 1 km £l -7 HIZ 4 HE - 72
272, HLZERRIC X B RAURE EEELI

LKBEMOY S & AL 2 KA 7OV 2 7)) v ZIi2dhbe T, EE 18000 ft F
TORZIREEBRN 2175 7.

(1) BT R, BUARE

HERFHI > 7 4 b A —% (EKO, MS-120/891037.05) % V>, 2004 49 A5 12 H O
Bz, €9 28123V TEN 1 EORKIRE B 2 9256 L 7.

L, JERI & L CHLE 6000, 12000 K OF 18000 ft @ 4 55 B CTAT W, 368, 500, 675, 778,
862 nm @ 5 W R TREICIHEEE 2B L, RKRUREEOFIHE 21T o7z 4k, # ETORMIL,
JEHIE L CRATRT & RATIRD 2 [T - 72.

BN E T & ZAROBRIBO/NEZ BT THEREY > 7 1 X =% 2 KEGICmy, FHT
Kz BRLA. 2B, Y2 74 b A= 2 W72 X 2 RAIREZBHINILE
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Fig.34. Surface meteorological observation data during the traverse to relay point (Aug. 14-Sep. 22, 2004).
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Fig. 35.  Surface meteorological observation data during the traverse to H150 (Oct. 18-Oct. 26, 2004).
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Fig. 36.  Surface meteorological observation data from Tottuki Misaki to Dome Fuji Station (11 Oct.—11 Nov. 2004).
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Fig. 37.  Surface meteorological observation data from Dome Fuji Station to S16 (23 Jan.—6 Feb. 2005).
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Table 19. Observation elements, frequency of observations, minimum unit, instruments at the periphery of Syowa
Station (Feb. 2004-Jan. 2005).
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Table 20. Observation elements, frequency of observations, minimum unit, instruments at Dome Fuji Station
(Nov. 2004-Jan. 2005).
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Location of surface meteorological instruments at Dome Fuji Station.
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Table21. Monthly summaries of surface observations at Dome Fuji Station (12 Nov. 2004-22 Jan. 2005).
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Fig. 42.  Variations of surface synoptic data at Dome Fuji Station (Nov. 2004-Jan. 2005, Nov. 1995-Jan. 1998
and Nov. 2003-Jan. 2004).
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Table 22.  Weather summaries at Dome Fuji Station (Nov. 2004-Jan. 2005).
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