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Meteorological observations at Syowa Station in 1999
by the 40th Japanese Antarctic Research Expedition
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Abstract: This report presents the results of meteorological observations at Syowa
Station from February 1, 1999 through January 31, 2000, carried out by the 40th
Japanese Antarctic Research Expedition (JARE-40). The meteorological observa-
tion method, measuring instruments, means to compile statistics, and other aspects of
the work were almost the same as those used by the 39th Japanese Antarctic Research

Remarkable weather phenomena during the wintering period are as follows:
1) In the surface weather observations, in July, December and January, the atmospher-
ic temperature was significantly lower recorded compared to normal average years, and
also the atmospheric pressure was significantly lower in May, October, December and
January. The lowest sea level pressure, 932.1hPa was recorded during a severe
blizzard on October 5 for the JARE-40 period (the 2nd lowest in history). There
were 25-blizzards of which 4 were class A, 10 class B, and 11 class C, the same level as

2) As a result of total ozone observation, the large-scale ozone hole was observed, as in
the previous year, and the monthly average amount of total ozone in November
recorded the lowest ever. Then, the ozone hole disappeared in mid-December,
however, the recovery of the total amount of ozone was the slowest in years.

3) Because, the temperature rise for the stratosphere was delayed, record-low monthly
average temperature was observed in the lower stratosphere in springtime.

4) By observing with an aerosol sonde, we observed cloud particles of polar strato-
spheric cloud (PSCs), which are thought to be the most important cause of ozone holes
formed in the Antarctic lower stratosphere in springtime.

5) In observation of surface ozone concentration, the rapid decrease of surface ozone
concentration has been observed continuously, since JARE-38 started this observation.
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Table 1. International positioning of meteorological observations in Syowa Station.
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Table 2. Observation elements, frequency, minimum unit, instruments at Syowa Station (Feb. 1999-

Jan. 2000).
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Fig. 1. Location of surface meteorological instruments in main part of Syowa Station.
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Fig. 2. Time series of ten-day mean surface meteorological data at Syowa Station (Jan. 1999-Jan. 2000).
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Fig. 3. Comparison of snow cover between sea ice and Syowa Station (Feb. 1999-Jan. 2000).
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Table 4. Updated records of surface meteorological extreme and ranking at Syowa Station
(Feb. 1999-Jan. 2000).
“E A HATE HHIE
19991 2| A EHRIE 2.9 hPa | M (B [H¥EBKR (£f)) | 4.3 T UL ()
1 TR (L) | 43 2 ()
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A B KB 48.4 w/s | T (R)
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B E = (F4) ! 9.4 6L (%)
)55 JE () 15.5 m/s 247 (K)
- BRI OaE (A 3.1 h (D)
5| H B AT 977.6 hPa UL (R) || FEEiE T (414]) | 976.4 hPa 3 (4K)
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AR SUE 941.0 hPa W () |HFEHER Q%)) 9.0 24 (%)
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A K EE 36.2 m/s | 3L (K)
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BAKSIR H E8y -5.6 T 26r (%)
A %f&ﬁ_ﬁ -i1.9 C 3L (@)
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Table 6. Weather summaries at

KR
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2R

AOYID EFD D IBESKEOR D U TERENRGHOXAEZT 22 &%, Ibh 5 OKEQMOMIRIC X KT A MIFRA
Ehofe. Fe, BEHRMICLOLEMMEN 0. —F, FHEIIKBERIEKXL LB ULESEOROEREZIF LS, 8K
THIB L. 10H8& 25 HEUTIITEE U IREASE AT 2508 UM & 225 22t BEREL, TUY—RERBshhok.

R TAMBFAS <, FHRRELH LRE LTRAES 76 REOMULER T2, FEGMALA LA E LTINS

14 S DRIEDYUL E 7> 7= DI, FRBEHDKRITMA TEMOKMNRHRNKEN 5722 EITRRT 5.

W4 | B E £ L TRENSE, FHEREIATAE L TREVSD S OREDTALER> 7.

T4 i#'ﬁmlEGliif}ééa’!}}i#ﬁéhkﬂ‘, HOEERBURR ER 7. 25HI3RE U EKUEAMADL QG 28 L, ik
| MiSUER967. 6hPa, ¥ D B3 Jik K K5 26. 4m/s 2 FLgk L 7.
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FSUEASRD L7/, MK TRROEWHEANENE. AN, (KUEDHLNEIZ A D LR AR #d & RIEL
feit, TUY— R ssnork.

AR 17 % K 2 VOl U 2 (ESUE D B TR KOS NEDH SN o o, FHICA~6HIT A U ISSUE I P 5 5H O

L8 HigAB4i38. 0n/sk, 3A & U TIRRE DRI & YR L 7.
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TREVWIINSDREQHBULDME /Lo 7=,
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Syowa Station (Feb. 1999-Jan. 2000).
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Table 7. Sensors and instruments for aerological observations at Syowa Station.
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Table 8. Number of observations and attained height of aerological observations.

2000] &z

A |3a[4A A6 ]mA]sA | 9A Jw0A|nA|12A] 1A |(F®)

e # EX 57| 62| 66 64| 68] 63| 67| 62| 65| 63| 62| 62 761

E R B I s6 | 62 60 62 59| 62| 62| 60| 62| 60| 62| 62 729

B RE ol of of of of of of of of of of o 0

BER  EE 1 0 6 2 9 1 5 2 3 3 0 0 32

PRI R ANEI R o]l o 1 0 1 of of o of of of o 2

X OB EX ol of of o 1 ol of ol o of of o 1

| 3 |SJE (hPa) |11.5 | 7.9 |16.4 |15.5 |10.1 | 9.6 | 9.1 |12.6 |12.7 |10.1 | 9.0 | 9.5 (11.2)

& e R (km) |31.6 [32.4 |28.7 |27.3 |28.8 |28.1 |28.3 [27.6 |28.1 |30.3 [32.0 |32.3 (29.6)
i & IKJE (hPa) | 6.5 | 6.0 | 5.3 6.8 5.6]6.2]57]6.61]7.2]65]6.8]T7.1
B i S (km) |34.2 134.3 {33.7 |31.1 |31.8 {30.5 |31.3 |30.8 |31.7 [33.3 [34.2 |34.3

() -6/25 12UTCIEGEAD =D R, FIHBIEFBEDSEN SIIBRN L .
-[E%, BIEEEEIRICO0UTCE 12UTCOR 5 DB Z ST,

3.2. #HAZE
BRI AL 8 1T/R T,
A0 RFEE L T1994E2 H 1 H 00 UTC & 0 20004F 1 A 31 H 12 UTC & T O &I %
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1T- 7. COWRkg, WIED 725K D BRI 3 ARG EZE 2 HUD 18 7R HIAS 1 (8]
(1999 % 6 H 25 H 12 UTC), 100hPa [HIDMEFI 15 5N 5 & & THES 9 IcBillhilk &
15 - BRI 2 [T H - 72,

A O NESRBRE OMKIRIC L © T AKERDE L L CRESESEK N 2 D& < 7w
4 H 28 H12UTC»5 11 A 12 H 00 UTC £, FAJE L CREROME FEREITS T & &
U7z, (i O FE IR 3 A EE o SR A« — 70°C % ol 2 B & HA & L7y, o
D E O EH & D EIZKEROBRSEPME VRN &5 - 72,

31K GEA L2 ABRGHE SR Y 2 7 4009 AEARHE 725 7o, SRE TRE
DHED 8hPa ICHER TR T T2 EDH LT EM 5, [ERNEFEL TOH, ¥
A& v 27 LDV THIEEEEPEIEL 2 80, FEEBOWEETH 2 &0 -7, &
P T IR T, ¥ 3 VICk B - BEF O REEL 5 > TWnic, OB
REEREFT O 7oL THIFEEE 2B L TR IR D IEEEE L, 5 41 KRS RESEZ FRAA
TR 2 E T, B3 RELRITO~ =2 7 VROl ik cRHEh Rk eFEmL 2. =
fth, HZEXR Y TOHEZEA A VPH LT T Lk — 2D FEEL /2.

4 HUID) 5 11 AFIDIZH T T, TYIAFOESHEHARN L OILORELKL. 3EA
EDYG, TvTFoe—5—%YBLEIHTEIENS, By -tk B /A XDEAN
JFHREEZEZ SNz, L, KR FTT v 7>+ 28d 2 72 DI 3BRESHNERL CEh o T
VA FOEENHENFREE B EE TR E -9 —% AN, fREE - kBiTE -9 —%1)
5T ETHMLL e,

T/ 2OV 2RI IR (MOR-22) OHFEAMERE A d 5 7o, MRz kRE H 1 [EILL
b, ERERRER IC K B HUBERI 2550 L 7o, fRER IR R CTh - 723, AL & 5 EEA
ZOROBENMCHONE LS, ERROKEEZRE L. TN T ENTS - 72h3,
ZER I AR OBRICRE S N TB 0 RESHE TRV Lo, FICKREIRE O Lk
VHETH B, ZOfth, SESEBIMEECRAWSENESREEH 1[0FEEL, Hikics
{bofE\ & & AR L 7.

40 RV v FRESR A 800 B BIAA, TONKLE RPN —2 51 VERTAR
BEHEsNIcbONn 3B, HRIFIEHE LICORGEINCKET AR /e b s 1
B, MREERICKHESDPARE L >bDD 1 H T%ot.iﬂbSﬁ@KE%ﬁM%fﬁ

EEtTdh - 7.

33. HAER

1999 ££ 1 H~2000 4 1 H ¥ TOERIFEXERO A, K, JE0ED H A48 E < msl
HIfE (00 UTC OEIAIEIC & 2851 #£ 9 I1TRd. £/, 19994 1 H~20004 1 HETo
00 UTC o HE5EWmX =X 4 1Icrd. ToXEAS E, FEBEEIcE VT 7-8 Hicdk
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Table 9. Monthly summaries of the aerological observations (00 UTC).
fEEE| 1999 1999 | 2000
(hPa) | 1A 2R 3A 4A 5H 6H ;] 8K 9H 108 | 1A | 128 | 24 1A
850 | 1185 | 1179 | 1139 | 1085 | 1085 | 1201 | 1094 | 1122 | 1137 | 1034 | 1130 | 1112 | 1125 | 1135
7700 2662 | 2651 | 2598 | 2533 | 2530 | 2645 | 2507 | 2553 | 2568 | 2463 | 2578 | 2577 | 2572 | 2608
500 | 5116 | 5107 | 5010 | 4914 | 4918 | 5042 | 4860 | 4941 | 4952 | 4849 | 4988 | 5006 | 4975 | 5042
300 | 8572 | 8570 | 8412 | 8261 | 8258 | 8392 | 8166 | 8283 | 8290 | 8195 | 8367 | 8407 | 8348 | 8462
%g{ _——200 11203” 11207 | 11046 ;10836 {10789 |10859 [10621 {10721 [10731 |10653 |10845 {10899 |10868 [11098
150 | 13094 [13107 |12941 |12683 {12594 |[12584 |12323 |12394 [12407 |12352 |12563 [12657 }12642 [12999
100 |15776 [15793 15603 |15266 |15106 |14986 [14674 |14717 |14746 14717 |14957 [15149 |15124 |15695
750 20426 20408 |20125 [19609 |19277 | 18963 |18579 18596 |18726 |18751 |19112 [19587 |19347 [20371
30 |23916 (23831 |23442 [22771 {22282 {21832 [21397 |21420 |21708 |21827 {22379 {23092 |22491 {23876
850 | -9.0 |-10.2 |-12.8 |-14.5 [-15.5 |-15.9 |-22.0 [-19.5 |-19.2 [-19.1 |-14.1 |-10.9 |-15.2 | -8.9
700 {-17.9 |-18.0 [-20.6 |-23.2 [-23.1 |-22.4 |-27.3 [-24.0 |-24.1 |-24.9 |-22.4 |-19.7 |-22.3 |-19.1
500 {-30.8 {-30.3 [-35.9 {-39.3 |-38.5 {-37.5 |-41.7 |-37.7 |-38.5 |-38.0 [-35.5 |-33.6 |-36.4 |-33.2
300 |-51.8 |-51.7 {-53.9 (-57.7 |-59.3 |-60.2 |-61.5 [-61.1 |-60.7 |{-60.2 |-58.5 (-57.9 |-57.9 |-53.8
%C?E;IL 200 [-49.6 |-48.0 |-47.9 |-53.8 |-58.5 [-68.0 |-69.6 |-72.8 |[-72.6 |-70.1 [-68.0 |-64.8 [-62.0 |-48.1
150 |-47.9 |-47.2 |-48.2 |-54.2 |-59.6 |-68.6 |[-72.7 |-75.8 |-75.0 |-72.4 [-70.3 |-64.1 [-63.0 |-46.8
100 |-46.4 |-46.6 [-49.3 |-57.0 |-63.6 |-73.4 |-77.5 (-79.2 {-77.1 [-75.1 |-T1.9 |-61.5 |-64.9 |-45.0
B 50 |-41.8 |-45.0 |-50.9 [-61.0 |-70.5 (-79.9 |-83.3 |-84.2 [-76.1 |-T1.9 [-62.1 |[-45.5 |-64.4 |-40.2
30 |-37.6 |-43.2 |-51.4 |-62.7 |-73.5 |[-82.1 |-85.2 |-84.3 |-70.5 |-61.5 |-46.9 |-32.8 |-61.0 |-37.3
850 9.6 7.7 { 10.0 | 10.9 | 10.5 | 12.6 9.0 8.0 8.2 8.5 5.8 7.2 9.0 5.6
700 9.0 6.3 8.0 7.9 8.5 9.0 1.3 8.2 9.3 6.6 7.0 6.3 7.8 5.5
500 9.7 7.5 8.8 9.4 8.8 | 10.5 9.3 | 14.8 | 13.6 8.2 9.0 8.1 9.8 6.7
300 | 15.5 | 12.6 | 14.4 | 14.1 | 13.5 | 19.1 | 13.9 | 19.5 | 16.5 | 14.7 | 17.0 | 13.5 | 15.4 | 10.1
(%/% 200 | 10.6 | 10.2 | 10.7 | 14.4 | 14.6 | 15.2 | 13.2 | 20.2 | 16.5 | 15.3 | 14.7 | 11.2 | 13.9 8.4
150 9.3 9.6 | 11.3 | 15.6 | 17.0 | 14.7 | 14.5 | 21.0 | 16.7 | 16.3 | 13.8 9.7 | 14.1 8.8
100 7.6 7.8 | 10.6 | 18.0 | 21.7 | 17.3 | 20.1 | 25.6 | 20.5 | 20.6 | 15.9 | 11.4 | 16.4 | 10.1
50 4.6 4.9 | 10.5 | 22.0 | 30.2 | 27.4 | 31.5 | 35.2 | 35.7 | 32.4 | 24.9 | 15.5 | 22.9 8.0
30 5.0 3.7 | I11.1 | 25.3 | 35.4 | 34.0 | 40.1 | 41.6 | 51.3 | 41.9 | 30.0 | 16.7 | 28.0 5.7
20
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50 20
<70 A
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Fig. 4. Time-height cross section of upper-air temperature (Jan. 1999-Jan. 2000).
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Iz, WEE 75 - 7B ERIERIC~ — 7 AFoR LTc., X5 2 o5 iRBIC B 0 3 KBRAED K E
Wolk, 4HE7THOKE 89 HOEIRTH > 72T En5ind
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Fig. 6. Distribution of updated maxima and minima of monthly average temperatures in 1999.

AR EE > TV RIC b ST DEOEEMNARETH > 7cDiE, Ihiky NEllTr
VR L AR T CRBIESNL 2k Th B, RS (2000) (3, JLFERAEEE A
VY ORMSESTER Y = v b (i) o bic oW TEIHIFER E E T VERTRL TV S
D, D& BEREROEFRERNDIICEFEPEKcbEHTX2bDTHS. DF D, K
BB A v DRI & > THHEBINO/NE < 75 - fokEE 3 25 b L <R & OREEE
WREL B0 E»sEbE NG, 0L E, MBNHTRTXEDBENNS B, &
BIARELBLEELONS. £oT, COMRRCSEERENKE M- Ed, KE
B2 E U < BIE UMASEE L 0 s WIREECTHEFF S Mo 2 & 2R L TV 5.
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DEMFEL O i - oD, mEROBEGR»P S—RFET 2L THEH, InbE
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41. BAAEEAZ

AV VBN, K7 v AOEER (Beck-119) ZMW 48 - Wi GEE) B, RS
2-KC96 A ' v v (EESED #HWicA YV v EENmER, RO EA v v B
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BRI %2 2 10 127R T
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Table 10. Sensors for ozone observations at Syowa Station.
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4.1.1. =&V RN

&V BIAREH (KRRFF, 1991 IT#EL, F 7' v % W TRIGESHE R R
THRGELDCOBIEIT - 72, ¥ 7Y YO 8B ICH ) Ah 7o bitico v,
fEESnc2 ooEREZT TN L, TOMERERET 5 LTV v 2R
TEHEMTH B, KEETIE AD JEM (A BEEM: P8 305.5nm & 325.0nm, Dk
fH: PR 317.5nm & 339.9nm) AW cERZ, KESObdE &R O4FT, G0 KK
Bup=15, 2.5 3.5 w: A4V VEZBEET 20O TEFEFRIT T 2 AR LR ORFZINIC
1Totc. o, BHIRKZET T 7D KGESEAMEL 3 2RI > W Tl CD i RAM (C ik
Foffl: P05 311.5nm & 332.4nm, D JEEAH: FE00R 317.50m & 339.9nm) & W78
Wz, KREMEREp=3.5, 4.5, 5.5, 6.5 DEFZNCIT- 7. S SICKEEERED (1>6.5 B4
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Hotick 2 AD iz EAHIC X 28I %217 - 72.

4.1.2. A v EREBUA
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ML, TESIEAIE LTl 18T - 7243, ILAS O 72 OFEHE 7 — & BUSHHIZ 3 Hic
mlOFEEEL 5 H~7 Athd) &L, zokid@E 2 (7 H Ma~10 H LA) &Lk,

BRI EBERERZT > TORVEDFFOE KD H %21 A TITW, 7 — % O 28R
B TBREDICIT- 1. ﬁﬁ@fh7//\tt§ﬁ X 24V v 2EBlENE SN WE
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Bk U7, BHUREE IO D IR R A 2R FAERENCEE L (KD, RGHO ANE[E
A EJRE A LB HE2 S 5m OE S IcRE Lz, b4 v v BIo ZFRZER 9 12
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AV vEEFHE 3 A TER L TB Y, MIEMICHAR, THkao24h, Koo 151w
ElJ 2BH8 1 FERIBINC R L 72 b D 2R B IR0 4 — /Y — & — ViR, OO IEFIE:
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Fig. 9. Schematic diagram of surface ozone concentration measurement system.
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Table 11. Official approval of ozone monitor and history of use for observation.
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1999/07/21 | HIELLBSRE FEAn AL // 2000/01/31
2000/01/08 | HHE HEHRE e ] 7)),
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PR 5 % N ORI S AT D MESEE (KUEE D (GPT)) 1T &k 0 [ERATRE %17 -
fo ke, AR R 5IAA S 40 IRBKEBUIIT-frgs & L 7o, 585 40 IRBX QBN 1355 39 IRBKAS
BHAABIRT e s LT\ oA/ VB A166 Z{HiF L 72.

AV IREE R SSHARE N OB A AR AR I, BIRER & TR ER & O A EBRE 21TV illlgs O
FERETER AT - 7o, 55 40 IR T 1R L 724V VIBEE Al66 IFAARICHEBRD, [%
PRt el 5= cHHRRE (FAED 2TV, BIERRZTIcBIRlEO IR E
fTote. Eh, BREPSOIFEBOF—2i1cky, F=rvr s va vERBELE &
TV 435 Ficali N3,

42. HARBE
42.1. &V v

BRI 2B CTRER b 7 7v b, ERcBlillziT- 7. £121C, ABlA VvV v 28
BKXOA v B E e RS, 7, BUNCHER L/OtEONR /R T, 4-8 HIZKE
SEfA MRV DB RIRER B D Is v, 5-7 A 3BEI 0 7o Atic L 2B A %17 -
7oy, BN HE IO EiE H IS W HERORHZ LB o niwics, BRMNTH
BUAITEE7S BT H I 1ERIERE L iz o,
4.22. A v REREH

5535 RBUAIBK & 0 Mg A HEM TR, K0T — s ZHUBTE 5 X517k,
5540 (REX T &SP B 7 — & 2RSS T 2 EMR T E o, KEBEEABEY, XI3KEGHH
515048 ARUKBESILE W12 AiIE, F— BT KNIEL F— 5y bAELNALL
ot IS e AR
4.2.3. AV vV v FE

x12 HRIA YV v aEEG LA VY KRB H
Tablel 12. Observation days of total ozone observations and ozone Umkehr observations with
the Dobson spectrometer at Syowa Station.

1999 2000] oy

98 | 3H | 48 | 5H | 68 | 74 | 8A | 98 WA | UA | 128 | 1A | °°

SRS 23] 24 15 4 7 4 13| 25| 21| 28] 30| 29] 229
EHE AD 16] 17 5 15| 20 23] 29 27 152
) 1 6 4 11

PER | KTEX AD 7 6 3 6| 7 5 1 2 37
# D 1 6 5 12

A 4 7 4 2 17
KB B K 12 4 7 1 9 1 10 | 14 60
o>y 10 1 1 5 9 N E
R Ta—k 2 3 2 1 8 2 1 | 20
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5540 BRI <13, EWRXRBMHAOA V' v/ v 7% 54 &, ILAS WEEH % 24 &, 5178
BEBLIAAL. 186055 251, RGHIOARICE O TRREHRB RS20 EN~ED
Jioto. FEERE LT 40 IKERAIB T, 76 BARE; L. ILASKGEEHA V' vV v 713, &
38 TR TR (ADEOS) 25 L7 tc s, HilEF — s 0REE LT 19994 5-8 HE T
AR, 3 BT 1[AFEE L 7.

R AR 13 1R d. TS b 4alElzA Y YD £ v 7 RO KIGEN TR,
HEEE 0 AFREKREEbN S 4V YRIBEDOIEABICE O F— s BHUE TE i - 1. &
te, K7V vadkEitor v EREIC X 2HIERE (K7 Vi) BELNED - 8
HIA35[EH -7z, TDH B 26[0 QLASWREEA 24 0D F, KO 7D ANICEE4 Vv
EEBAOTERB L b THY, KAV v v FEIAGRKESES 30hPa 22 L 15
MoltbDTHS.

4.24. M bA v B

1999 4E 1 H 20 H, %5 39 REXEIAZE (101A) & Fligs (166A) KU 40 IRKFFHIAA D
AV REEEE (101B) O HIERIE 21T W illlgs ORI 2175 & & i, 539 IRIK T

xX13 A4V v v FEBE

Table 13. Number of ozonesonde observations.

£ 1999
A 2A | 3A 45 5H 6H | (]
g #EE| 3 5.5 3 53.3 %1 T — %3 5 8.0%2 3 110.4 #1 2 6.2%2
(‘f}’f) 1 45 10 13.0 19 13.4 10 13.6%42 | 6 —— #2,3| 4 T.4%2
18 5.5 18 6.1 23 3.1 13 18.2%2 | 9 362.4%1,2 | 6 4.54%2
% 4.1 2% 9.2 30 14.8%2 |16 7.742 |13 5.1%2 | 9 22.3%2
31 — 3 19 8.3%#2 |16 6.0%2 |12 5042
92 6.3%42 |18 17.8%2 |15 12.6 %2
2% 62THL2[20 10.T#2 18 8.1%2
98 9.5%2 |27 5.5 21 6.9
31 8.6%2 |29 18.2 24 6.042
28 27.0
31 6.3
% 1999 2000
A 8A 9A 108 1A 128 1A
B EE| 4 5.2%#2 | 2 105 4 6.9 6 — #3 | 2 4.7 6 5.3
mﬁl’% 7 6.3%2 | 4 8.0 9 5.8 10 6.2 9 7.6 14 5.4
11 6.9%2 | 8 13.4 13 10.2 17 4.0 15 4.9 19 4.8
14 4.9%2 |12 12.2 20 4.7 25 19.3 22 6.3 % -—— 3
18 10.8%2 |16 8.3 27 13.9 29 5.4
21 15.5 19 14.6
95 8.0 25 10.8
28 10.2 29 21.2

#l D RIRBH - AV VRIS R ST K D BAREEHN0PACERY, RTY U WIERK L.
22 D EEHTARICL SV 2RBRNTE AN oD, KTV VR,
13 AV IREARRBERCL DT —IWETET.

SHI0B~THI8H X TIRILASKRGEHE 2 B T o L BH
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AT, BAORKFELALOA V' VIR E Tlids & LB ZRGE Lo, #&h
1999 4F 7 A 21 HICE 40 RBXELRIZR (166A) & Tfigs (101B), HAAIEH 20004E1 A 8 H
15 40 IRBX B 25 (166A) & Fiigs (101B) O EB41IRIXF BiA A D 4 ' v JREET(101A)
DA HEBRE 21TV OREETER AT - 72, 2D, 2 A 1 HOBASSEITE 40 IR
TlidaZ s 41 IRBKELHES, 541 KBS HIAAO AV VB A5 41 KK Vg & L7z &6
40 (RBXHS 1 AR [ L 7oA v v IREERT (166A) REINICREBIR D, KGRT BN R
BRI E CHEARREZIT - 7.

7 ) = FRFICRGID ANONEGEF D LT, KA Y 7 VRENEDL D ENH -/
fnid, 1 FRaE Ui Ic Bl 21TS> 2 EnTE k.

43. BAKER
43.1. AV v emEE

K 1012 19994 1 H~20004E1 Ao # v v 2BEAE R 2R, BREEL YV v 28
(O) i&, 8 AFNfIH» S 11 Ahf)E T4 vV v R — VD HZ E 15 5 220m atm-cm % #kFE LT T
[Bl- 7z, 11 H M2 6 12 HPEICH I T, o ZEictli- T4 vV v 2RERESAHL,
220m atm-cm B OMETHERS L7z, 12 A 25 HiZld, @BFE&KGED 220m atm-cm Z B0 L
fo. Fi1o, 11, 12 A, BRIk 0 L L CoR/MEEZBIIIL 2. T, IERIE
MiEZEDA Y v R —ADBHIFEL D ROREIGFEL TV LK bDEEZLNS. ThiC
SVWTIEHILICE 10FITBWVWT, FLLEERT 3.
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Month (Jan. 1999 - Jan. 2000)
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OPEED S OFEERE (LR - TR

Fig. 10. Annual variations in total ozone at Syowa Station (Jan. 1999-Jan. 2000).
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Fig. 11.  Layer amount of ozone by Umkehr observations (Jan. 1999-Jan. 2000).

432, A v EREIR

1A Y v IR & 2 BRIA4 Vv BOSESMA/RYT. 19994 4-8 Hldo v /'K
7 — 7 RO NIT D 5 7272 FoR LTV, 1999 4F 1-3 A [ 28 2000 4F 1 A dhajbl
[fic, @EA YV VEOE—-BRONDHE 48 (63.3-31.7hPa) IZ[AEE—-7 DR NS
(2/3, 2/4, 2/8 355 3@ (12.6-63.3hPa) ICE—27 RSN 3). 9-11 A FAIE 3, 4/8%
e RE D LTl o, 5 39 RBUAIK OBIMFE R & 0 OISR i-Tws, 20
72, 9-11 AEAICBI A vEOE -7 135 5B (31.7-15.8hPa), 68 (158-7.9
hPa) &7 ->TW5. 53, 4F@H@EE DIREENRIE L 72D, 2000 4 1 HhELIRETH - 7-.
TNOORERE, AV v v FITk AHMFER S FIEF—HL TV 3,
433. 4V v v FE

1211, 1999 41 H~2000 4 1 H D # V' v 3 (mPa) OIS WA~ d. 8 H LI,
xR — VOB AZ T T 100hPa (B 15km) LD 4/ v AIERARICED L,
t, 9-12 HiZh I TA Y V43D 3mPa LI F Oy NEsEH AT WA, 10 HITIE 100-45hPa
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Fig. 12. Time-height cross section of ozone partial pressure (mPa) by ozonesonde observations
(Jan. 1999-Jan. 2000).

(BfE 15-20km) DEEETA V' VI3 E A EERITI L 18 - IRESBIl S . A/ v
S 11 AL, EREX 0 EIE LI, 4V vk — VIEEEICE D - 723, 12 HitsW\wTd
100hPa (EFE 15km) fHE2duLE LTA V' V4 EDS 3mPa VLN O flE ks L THA TV
b, AV VEFE=NVZOWTIREI0EIIBWT, FHLLLERT 5.

43.4. HEEEHO TOMS 57— 5 Ic k 2 E%K

13127 — 2 7 v — 7 E#E#E TOMS (Total Ozone Mapping Spectrometer) 12 & % 1999
F9-12 HOo A4 v v 2RO RO A /R T, BB, TORRKRTA V Vighklt v
7 =DM TOMS O F — & ZFIHEK LIcbDTH 5.

9-10 AIT13 220 m atm-cm LU N DRRIRIE, HEE 45 FEATL A S SR 180 FE A2/ D mafioR b
Bl AR KEEO KERY 278\, 10 H ORI (3 130m atm-cm LI FOFEE S 75
N3, Z0HA v —viFHE N[, 11 213 220m atm-cm DL F O#8E 9 H & O
10 AT~ TRIGICED LT0 5. 12 HO A5 T IR 220m atm-cm LU O A3 R
215 18 5 7o 3, 250m atm-cm DU O MBI AR 40 BEFE#E 70 B (BRADEHIST D) 1
BEILTWE, (KET, 1999)

4.35. HhbA v ER

FEAKRKTE, 7L 7 v vaERETEELIC, B3 RED B S i LA

VBT — 5 OFHEAET - 1.
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Monthly of mean~—= ~T Monthly of men
November 1999 180 December 1999

13 TOMS ic & 3 JHg4 v v i Or ks hlX . (1999 4F 9-12 1)
Fig. 13. Distribution of monthly means of total ozone over the Southern Hemisphere by
TOMS (Sep. 1999-Dec. 1999).
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A KU 101B DB 21T - 72, A4V ViR 101A 13, BUHIIR 23 A0A L 1998 4£ 1 A
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DIEHENR 2 OBIE G, HIBRES &2 5, BT ICRY ShTwv s, IEFIEM < 8
Fo I DPEBENT - L7 va VISPRETE S L1285 T, KRRERBIEERN
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Feld &Ko fo HBIE I Wl & 75 5 R IfE R R R & sk oo 7o, [ L 7o 77— 4 1356 38
RBR ISR 2 BAlG L 72 1997 £E 2 A0 5, 40 (RERBHRIKE T2 2000 4E 1 HE TO 3FHD 57—
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Fig. 14. Ratio of hourly mean surface ozone concentration which fits a normal distribution, and ratio
to all hourly mean surface ozone concentration.
—/\—: Ratio of hourly mean surface ozone concentration which fit a normal distribution.
—O—: Ratio to all hourly mean surface ozone concentration.
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Fig. 16. Deviations of monthly means.
A: The monthly mean calculated by the hourly mean which fit a normal distribution.
B: The monthly mean calculated by the hourly mean which fit a each standard deviation
therehole value.
C: The monthly mean calculated by the hourly mean for each standard deviation.
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Fig. 18. Hourly means of surface ozone concentration (Feb. 1997-Jan. 2000).
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tion Network) OB E L TOEMAIz I 7owic, 539 IR T 7o ic_EIn) & RKETHUE
HlzBEs (S, 2002) L7coickis, 540 KX TRIER» SBIAIL TV 72 TR & OEEH
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EHERD 5 SEIICAE L CBllZIT- 72, ThooF—413, BN LAN 2F]H L
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HEROBIM > R 7 & CTh| SRS BIIEIT - 72,

BRI OFERE & (i L 722822 14 12k 9.

5.1.1.  Tla) & SRR

T=9DH TN TERERD 5B omIICEE L, JIRMATER FICEKE L 2llgEn
5D % 57— & v 7 — TIERZILE L /c.

Wy AT LRERD Y 27 £ EHERL T,

Oy 7 v IS 5 e o 1 icEiis nr.

Q@INERL 7o 7 — 7 BEMIN LAN 20 L CEHICE 7T — s ROy 3 Vit L, 75
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Table 14. Instruments for surface radiation observations at Syowa Station.
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faln 2 v —EDEH G EZ W BRI REERE INTRA) (CHE#L 7.

t 1z, AV VARBBRELIT, KBHEICER P> TOBOEE2EY, x4 2F— -+ Fa
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RAVEAIF RS2 O T B SRR R 2B L 7. AIgERIE, 7Y 2 — 75k
HREEEHIC & % UV-B &#lHIE & o tikic X o ek
(5) REEMSE

F— AR, #RE v — T OREEARA T I & o Bl L 7.
5.1.2. ) & SR

MK FIcEEE L e BISE © 7 — s icllgs 2 0 F 7 (KD, 57— & 13 T A & g E
B, 1R T — 5 oh —CIUE L 7RI UIE L 72,

JE 7 5 DEEDEE RIS B 70T, BER O PR v K 2R S TEIET -
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BEERASEIT X 0 EHIL .
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N — AR, SR v — N ORI L D B L 72,
5.1.3.  PEABIEEAME B AR
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5.2. BilZa
5.2.1.  Tla) & H R
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5539 KB SR IREE,  BEllEaE i BRI & ke L 7.

5.2.3. EESIERSEH SET

FIREETHEHL TV 7 ) 2 — 75900 (SCI-TEC #91) 23fzic kv, EN

FBHIR 0B E 1 > 272, B0 RKTT ) 2 — 759 (SCI-TEC #034) %514
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Fig. 20. Annual variations in daily integrated values of downward radiation components
(Jan. 1999-Jan. 2000).
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Fig. 23.  Annual variations in daily integrated values of surface upward radiation components
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5.3.4. RXURSEBH
KRGEBE R, BEEAMNTNOY Y7+ b A=y —OBRlIic DR oN B, EEHFH
TR 5N BELEHSEIILIEE G 300-4000 nm OHEHPHOFEE(E) %2 ST DI
L, ¥ v 7+ b A =% —TIZHED] (368, 500, 675, 778, 862, 938nm D 6 K E) DEENL
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%, 6 WEOHT 938nm I ARG DKRGUT &L 2WINEZ T % 1w, KERKONFE S %
HeET 2cdDOEEE L TRIlanTwa, £/, B 5HE (368-862nm) @ AOD »» 5
&, & v 7R b o —L0REFR (Angstrom A) K OREFREL (Angstrom B) 233K 511 5.
(D Hv7x b A= —FHICBTZL— ) —HEUSRKOEE
KIS i FicHE S 2 £ Tlioszi) 2 CEFRIE S © (&, Beer-Bouguer-Lambert O
FEHNCREWIRORIT L b RD SN B,
t=(1/m) - In{Eo/(E - S)}, (D
CCC, EFMIERER, E ZHJME, S (FHER—KEGE OEBERMITERE, m FRKKETH
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Dt BFEITKRD 35D T S5,
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L7ch-TAOD i3 (1) & ) »5
= (1/m) + In{Eo/(E - $)}—(zx+70) 3
Th b,
& DFEEE T BIED 500nm & 675nm Th B 1w, &Y ORIND R &
I, ThEh, £V veEfE%E T, (atm-ecm) & LTI NOXTEHEEN S,
70(500nm) =0.0328 + T,
70(675nm) =0.0415 - T, @
V=Y —HELOEFE S BikEE 2 (um), XE% P (hPa) & L TIROATHREs NS
(Young, 1981).
7r=0.00864 + (P/1013.26) + A~ (3167007 17005/0) 5
ek oEfEMOBR T, < @f@tl:@ﬁ%z 0.00864 % 0.00838 & L C L — ) —#ELD
KRS 2L TOd, A RKEI D KJRITORK Ny 7 7 5 v FiGYLER & g
EbEsicdic 5 ZHOVCGHET & & L
COEMOEHIC X B58% H 512010, KT 985.0hPa (1999 4 o FRFIAM OO P35
[UE) OFED L — ) —EELORFENEE K 15 1R, CoRITE, £V v 2R(H0.245
atm-cm (1999 FEDIEFIEHIONEI 4+ v v ) OEED, 4V v OWINONFIES & &D
HTRLTH S, I (5) OEHZE 0.00838 705 0.00864 ICEHE L2 &icky, L—1) —H
HLOWFEHESHRELB->TWVWE, TORDEKRETAOD DSED L, TOFEBRIKED
b DlEEREW, EiEHICE T 3 &EED AOD 38 0.1 uTm@ %75, 368nm T
0015 FREDOHEAZ T 5 LICi b, TOkD, BEDF -5 LT 3E& I H0EE
WUETH 5.
gz, TT7aVIVONENES OFEENMEERTA v 7R b o — ADOHEFH (Angstrom
A) LiRE#EREL (Angstrom B) IC &R H N5, INHiE, o D) Z28KEE L (um) 1
B % AOD OB E L koA TS 5.
() =B+ 274, (6)
T, ADPA v 7 R b o —L0ORIER (Angstrom A), B 0REZRE (Angstrom B) T

R15 L— ) —HEKGA YV VIRIROEFEAE S
Table 15. Optical depths of Rayleigh scattering and ozone absorption.

B (nm) 7R 368 500 675 118 862 938
L—U—#Elick3 0.00838] 0.46910 0.13213 0.03917 0.02216 0.01471 0. 01051
KRB EEE 0.00864| 0.48366 0.13623 0. 04038 0.02284 0.01517 0.01083
AV DRI LD
KGR 0. 00000 0. 00804 0.01017 0. 00000 0. 00000 0. 00000
TEHRIE 985 hPa

LY R 245 m atm-cm
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»H3b. oRLD
In(zy(1)) =—4 * InA +1nB, (D

NEpNDL, DY, KEEMO AOD BEREMEID/NS 85 L, BROMESITHT
54 v 7 A b o — LADOHEER (Angstrom A) 3B &85, F7, EHREOUIRITH I RE
%% (Angstrom B) EJE A 235 1lum O & & D AOD Th 5435, EHRIEFHOKE T Ind 38
DIETH 5 723, FHIREMO AOD HWh& L5 ER&15. —Fl& LT 1998 42 HDqt
FREREX 27107, L) —HEOHERXEROLHEIC LD 4+ v 72 b o — s D ESE
# (Angstrom A) (3/h& <, BEHRE (Angstrom B) 13 RKE LB ->TWV5,

INET, & v 7R bo— L ERK (Angstrom A) ED 7 — 7 FHIBRL TW s, 5
40 RS L — ) —BELOFHERER A 0.00864 THETZ I & & Lz &iThEy, AD
F=ybRRAT A LI L. 5K, SOIF—yEER/LT, A v/ R Mo —akER
# (Angstrom A) DB ZHEIPZ G 2 080D 5.

(2) 1999 FEDBIHIFER

28 ICELEHSEN ORO IR A 2F — « Fa K7 ORBREE, K2912i3H 7 4+ b
A==tk B 6 (368, 500, 675, 778, 862, 938nm) D AOD, U} 368-862nm O
5IFED AOD DSk o4 v 72 b o — ADEERE (Angstrom A) & IREZE (Ang-
strom B) Z/Rk9. INHDOKEAS L, 4 HE Tld 368-862nm D AOD (Z[F] U & 5 ITHER L

InA
-1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0
0.0
-1.0
20 ~
~<
EE >
30 &
jlﬂmj £
— 675nm 362
e o
[ ]
__”__________‘:;r\_.\!\_m;
i -5.0

K27 V- —#ELCHifT 3 EROEVICE B, 4 v 7R b o— LEETER (Angstrom A)
ERIEFRE (Angstrom B) OFFER| (1998 ££2 H)
O v — ) —HELIC{ER 3 2 58505 0.00838 OIFF
®: L — ) —HELCHERT 5 EHD 0.00864 DR
Fig. 27. Sample calculation of the angstrom wavelength index (Angstrom A) and turbidity coefficient
(Angstrom B) via differences in constants used in Rayleigh scattering (Feb. 1998).
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BIINEL B -TVWA, HEHFED ORDIZFA R+ — « 7= K7 ORBHREZ, 938nm
LEIC &L D ICRKFTOKER DO EEZ T 3R OET D, BLERICRESIKELAFTE
NS ->TVWB,
(3) KX DRFEZAL

30T H v 7 4 b A =5 = TRKUBEE OBIZ LS L 72 1980 F4 5 D& E (368,
500, 675, 778, 862nm) D AOD, K UF 368-862nm D 5 ED AOD » oK+ v 7 2 b
0 — L DO EFER (Angstrom A) & REHREL (Angstrom B) ORFEER(LA2/Rd. IEMREMT
3, fERL — ) —BUELOFIEREH O IZ 0.00838 2T L TW /o729, 1999 b T DEE
AL, CoX%EH B & 1980 FELIE BRI AMILEL L 72 & s 5 KLk (1982
F4H: v FF 3> (1720N, 93.12W), 19914E6 H: £+ & (15.08N, 120.21E)) O
2 AOD (3K Z < HINL, ZOBREEN T THEMICK > TWw5. 1k, Jfbkcida
KL K OFZBEIS RERWNCHEES 5113, HARRERMAZZEL, 4 v R KLUEKOEA,
Z OFZEEL 1991 AR H TIIAEBIA (Herber et al., 1996) »» HFAfE 20 EREEEF TE &N
THD, 1991 FITHEFEM THRll s 7R TD AOD O v — 7 13, 199148 Hiciie & /2
FUIZH BN K VKEK (45548, 72.58W) OEEEA LGNS, T DHOD 1992-1993 £F
IZ T TO AOD O, EF v RO BIHICE2 bDEEZ NS (&,
1997). 1999 Dt (F, #%E 368 nm TAOD B8 A6 T ZHAEDME I O IEIML TWw 5 4th
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Fig. 30. Time series of atmospheric turbidity above Syowa Station (1980-1999).
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Fig. 31. Time series of Feussner-Dubois’s turbidity coefficient by pyrheliometer
(Feb. 1980-Jan. 2000).
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6.2. BRAIFERVRIZE

7oy FEORM AT 16 10K
(1) =7avNy Y ForERK

7oy FORKK AKX 32 12, OPC (Optical Particle Counter; YEEIEHEL S 2/ ¥ — 7 +
JIhwvy) OWMEEX 33 IR,

BCHW Iz 7V Yy T, KRR - FHEC Bl E1TS OPC &, KRERDIK
- BHERERTHIL—y 4 v TR LI O THY, dEELICREEObDE T T
oy FEES EOEFEICIIESK LS m oV oA W, 2 Ta vy Y

FPHD S DRI ;5ﬁm«@%%§%¢¢atm,fy?@ﬁzf%,%@x%
o — VERDOKEEEZ 7 4 54 v k7 —7THEE, EEICHEHLAEPTOERL 7 -7 T
a—5 4 7 L1

ITDVwVV?%%%ﬁétmummgﬁA%&m@ﬁ@@ﬁ%mg@“UWAﬁX
AZFEHRL, a5 300m @ EFEE S SEROERICE OERERERS A0 0, O
BRI B EHEARR L. £/, ERE Y Y FOEEERE LT NiCd FEihZE#H L
TEEY, FTREIFECHRIZET B 00, 540 KB S REIRWAAS TlET Li
HeEE Yy 7 ORI A, W80 gERE{LTEk. L—Y 4 VYV VY FOERS OPCH

16 7oV v FEIHIEM

Table 16. Specifications of balloon-borne aerosol sondes.
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—ALTHER  : H5#9500em®
FHIR =& A F— R (ES8100m)
oozl | werarms BALA: RTREL R

(ADS-98-5N) (Opt_ical R BREEZEF Y74 M 1A —FR
Particle BTEED/OVA ELTRIEE N

Counter) POV S BRTRE,
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5F ¥ o FIVAEITEHR
KITBHTF v >3 (RTFHEE>0.15un (T4 M 24%)
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AU LH AT, 1F 18817766002
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R T P 1 S0 ER A~ 0 T L EE %
R R LAFIBUGHH |BRERIIETRICEX D ZENTE SN,
50m FAORBRTREA L o7z
RSTa—F TR, AE | SHREEOR FE O REARO BRE2IET 5

NiCdFEEHh, FE1EHORIBE O AN CAFEBIL A

BB Livz B SB20E H BRI B/ 7 26
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Fig. 34. Configuration of aerosol sonde observing system.
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W ERDRPY, FYIAFOEMELESE LIS WORSFH 7 — 7 HJ1h 5 RN O1E R 5
7 — 4 2 gd 2 HECTEEER L. 2hid, BT £ TN L SRR T —
Gk, RERFVIAFDOHNNENERELE 5T+ =<y DT s A NVITHRZT 0 75 4
KX - TEML, Bll7 e 5 407 — 5 HUHE — NIgh I TYIEEZE 2 FIHTH 5.

6.3. EAIRE

5540 IRBX T 13, Tt MREKEEICEAT 5 T 7 o VIV FEIZ L i, Bl
DPSCs fi i A2 5 Z LICELNEHE, BENEEKRE LD RA SR ITITRTBIZTT -
fo. KUKBEREBPY 3 &, EHRKREIT 6 G0t 9 B fpAs, RGHIO S CIEFE RS N
fo 8 BEBIANCHER L 7.

6.4. BAIKER
REHO L7 vV IVREEZZES lem® & 7o © ORLFEEL (LIF, EEGERE (H/cm®) 5290

=17 A B Y 2 270 v vy v FRGIKIT

Table 17. Summary of aerosol sonde observations at Syowa Station.

EET
[GIE= MR (LT) RiBEM K[UE | e
(hPa) (km)
HEHosR
1 19994025020 1985074 S 30KBRA © 00 B4k 2 6 36
B D H
2 19994E04H 260 188104 RN EERL, T MBI 17 26
3 1999406 5 18H 18852743 PSCsHife (SE1ER) 45 20
4 19994606 3 29H 1085265 PSCsHifR (H2EIH) 6 34
5 19994E07H11H 1885055 PSCsHifR (SE3[EIH) 7 29
6 19994E09 5 08H 2285044 PSCsite (SE4EIR) 7 30
7 19994E10H27H 1785404 RIEEAY WA - PSCsTlmkEE D BRI 8 31
HiEH
8 2000401 H22H 178594 4 KB~ B 18 28
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sonde observation was performed).

£18 KWNCEM Loz 7o vy v FEIRAIOHE & H8 (1999 )

Table 18. Character of aerosol sonde observations in winter (1999).

o ) =3 DKES
w5 | mmn | SROSE | SEEE | BTOS %
[©) 13.8 ~ 16.8 -83 ~ -76 r >0.6
@ 6718H 16.9 ~ 18.4 -86 ~ -83 r >0.15
® |[6A298 [ 17.9 ~ 19.0 -83 ~ -81 r > 0.4 1 HE 23~ 2Tkmid R
@ 10.4 ~ 13.2 -76 ~ -69 r >0.4 | REETIEEASERN IR
® | 7THAUIA | 14.8 ~ 18.3 -86 ~ -78 r >0.4 0. 6 L mDRITFAY
~® | 20.8 ~ 23.7 ~90 ~ -86 r >0.15 FEITE RSN
@ 12.3 ~ 15.1 -81 ~ -T8 r > 0.6
9H8H | 17.8 ~ 19.0 -84 ~ -81 r >0.25
o 21.7 ~ 23.2 79 ~ —74 | 0.25 = 1 >0.15

s, ENPSNEEEDE S 3 EFEEGEE KN 2 @b 5. HLU, FEIC K 2 L

{LIZED ST,

—7, BEETIE Y v 7O FFRERETEE 10km (IO RE R ZEIC T 7 u v IvDsy
TR S A A S, BIBREICH T 5 = 7 o VOV EEEE R O $AE 53 (3R & 1B

SMICERIS > T3, BHFERICA SN2 KEE T 7 0 VIVORBIZRO LBY TH 5.
A&, B, PACEEE >0.6um OREBRFHBIE LA EHFELEB L.

- ZHAD PSCs TR 1T (3R OB SEIIEAE L, KHPAOFHICRIEZLEAL

FAEL TS - 722X >0.6um OREZIRF AN TV S,
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Fig. 37. Temporal variations of the aerosol number density and particle diameter by altitude
(vertical interval of 1 km, unit: particles/cm’)
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Fig. 38. Latitude distribution of Aerosol Optical Depths on the R/V Shirase (16 Nov.—17 Dec. 1998).
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8.3. EIEAKFEMRITROKRE R
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Z100HETTF— s a =T NEL, ¥V 3 YNIUAA TYIRE(L 21T - 72,
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Fig. 40. Traverse routes from Syowa Station to Mizuho Station and Dome Fuji Station.
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®19 KRB S OB

Table 19. Instruments and accuracy of meteorological observations.

BHEe B * =l g4 BUSEREHE
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K[UE hPa o ¥HAY x4 RRKES +1 hPa
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KR T ® AV TRA S AR +0.5 C

_ Em 1675 fir NZRXTY LTI N x5
JEH n/s ) i R SRR R 5 +0.1 s
s n/s o e R B SRR s B +0.5 s
aE kn _B#E

= 1053 - EFy EE]
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8.3.2. HMIFE
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3, EANNICT 08, 15, 21LTITfT- 1.

F v v THITHBENEE LHEO A v =y 2 ZIESE 570, SRR, SR RS
AEESEIRETRD 22, F—y o —0FEFIIELTH 2720 109HRTT— %
ke L 03LT oK & M OBIHIEZ 1572, £/, F+ v 7HITORERRS 7%
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Fig. 41. Surface meteorological observation data during the traverse to Mizuho Station in winter
(Aug. 24-Sep. 13, 1999).
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Fig. 42. Surface meteorological observation data during the traverse to Dome Fuji Station in spring

(Nov. 1, 1999-Feb. 9, 2000).
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Table 20. Instruments and data processing for meteorological telemetry system.
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Fig. 43. Surface weather charts (Oct. 3-6, 1999).
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Fig. 44. NOAA/AVHRR infrared images (Oct. 3-6, 1999).
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Fig. 45. Variations of the height of the isobaric surface and air temperature (Oct. 1-8, 1999).
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Fig. 47.  Vertical distribution of equivalent potential temperature (Oct. 4-6, 1999).

\Y

-
48 1999 4E 10 A 5 H 12UT @ 700 hPa [ Dl
() e
'3‘6 - L: [FAR% Ot HESUHE © R
* m Fig. 48. 700 hPa level temperature field on October
' 5, 1999 12 UT.

THRKENRFIZLL TWB, L L, 800hPa HASIC L NOMEIE 10K FREOEMAENH V),
800 hPa fJiT 1T IFBEE M LEBMIER S LT VWA ke, EFoBRAMEsh T3, oIk
BBl RXUEAPAZEL C, JulMiEd FZRIClESSI D S N FERLTVWE EEZ S
ns.

4812, 10 H 5 H 15LT @ 700 hPa HIDEESZ/Rd . REUIEDRIEID SHA L 72 BEX
75, EEflr SRREICED A, TERIEREOEERMNICHD AZ N TV AT 1b 9 5.

9.3. ih EDKERIKEE

B49 1;R L7210 H 4 H 12LT~7 H 18LT OHh FEZORFI (K&K & IR 3 Hifdm) o
s, X 501K LICBERD 1 fEOFE)» S, H RIREED Rz b~ 5.

SHF 10 H 5 HOOLT LA S NN R 0, Ffioffdes & b FREREE SRS 5 -



5 40 P RS R S SR ES TR S 1999 247

40 + sz
ol uuu¥YUym S LN PN

204|—= "D
Ju}

Wind Speed
(with Direction, m/s)
o o
SE
5]
S|
]
=]
=
=
\
\E
Visibility Range
(km)

|[Tems.
| /M"‘M”'% -10 g
/ o _‘.Mo.“ -15 "é 8
v"/ 20 qé.‘l/
A o . 5
990 T
© 980 \/w 5
L v \/w\%ww
970 =0 _
A NN/ - 53
e & 960 ol -5 g g
B /\/ '”,."' a's
3 %0 -~ 0 &8
> 940 . ',.-/F, ; . [-e—Press. | -15
3 <f/ ~
930 | -20
DODQDD O @b bbb b b bbb xOO0O0
] Term of Blizlzard | |--> I:oclass A:l —-|

04/12LT 05/ 00LT 05/12LT 06/00LT 06/12LT 07/00LT 07/12L1

Date (Local Time)

49 1999 £E 10 A 5-6 H OFEFIREEHI O TR0
Fig. 49. Variations of surface meteorological data at Syowa Station (Oct. 5-6, 1999).
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Fig. 52. Vertical profiles of temperature, wind, thermal wind during minimum sea level pressure.
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Fig. 53.  Variations of the height of the isobaric surface and air temperature (Sep. 3-10, 1969).
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254 HEELHS

X153 TREERLZEEBD, 100hPa KU 50hPa [H DO XA 1999 & 0 & 278 0 KL Ff
LTl &EMbirsd., —74, 300hPafiik ) NOE TR, BELTHIR L 7 BRSERDGED &
NBY, HFEREED FHE 500hPa [Pl FOBICDA R S5, 700hPa £ © NETHETH
%. & 51T, 300hPa {5 LT, SEG R ERERICH D, Bl L CREED C oI
botebDEEALND. T/, HIEEROKBEER SE @ESE b ICEILEREZO
[B]15 A3 TE A - 72,

K54 THINSDEHMEIIEEICEHNTEY, 9H 8 HOWRM®D EFE 300hPaffik v & F
JBIcRoN, 2Nd 9 HIHE TICRERICES EANED-> TV, £, HEERZ
PRIt %E b > TBOBBSEM» S TR TV EERE LTV S, B 521k
FEw, 9 H 8 HICKERmEEN N L 72 ic>0Tid, JLEMBA-> TSR 9IHETIC
FALPEICE (L L ChEE T ELcAA &> TV 5,

FVERFRIC ¥ £ 7 SEELOEE LTV - 7obkFid, X 55 1R U 72 T g o M4 iR AL D $hiE
SHICSHENTE D, 9H 8 HO3LT DHYMENLIE 500hPa K D FOAEFICH T > THIRD
BAE D b 20K BES M-Tw3, £/, HEERORHATOER~ZEEBY 9 H 8 HLIA]
HEWEYTEELSER L TB Y, @EIC k3 KADOEAPEAT, 9H 8 HOEILOE
B\ BRI O EAEHATT IS AT AR L, SR DOSRE N I OREEE 75 -
TWicEZEZLOoN 5. 1272, 1999 FDHF| & [ERE, 800-650hPa (T ICZEENRH O, ZD L
T T 10K FEE ORNZE03H 5.

9.6. FL&d
1999 4 10 H DL,
O —Hiddb B LBRIEDS, BEoltiiiic & - TR TE L5 h5 o ra stk L CHEfE
Mg L.
@ MEFAEME G U 7ok, RS FBRCPAZERECH b, WREN TXHEDO R Dl
MIL-> TO oot KES VN E 78 - T e,

X 5IT,
@ BB O O R B, OB L, EiglIic A - fodiiE oE L 2wk 2 < %
L7

BWEDWHERN S, RAEBITEPERE 2RI ETIIRELILEEZEZLONS.
1969 FFEDFEF| & 1999 FEDHF| DI A LI E EE 21 DL HITK B,

10. 1999 D pkjEE A+ v v D> & KR
RO A, HAlZ B EICEE FEOREFTA v a2 35S, W
bW B4V k=i, NEOHEEZEN, HRBKURY 27 2L EEERIE L>>



5 40 P RS R S SR ES TR S 1999

255

+21 1969 £ & 1999 4F & OERZHE O Fifl ik
Table 21. Comparison of the analysis case of depression in 1969 and 1999.
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Fig. 56. Time series of maximum values of ozone hole area (1978-1999).
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Fig. 58. Time series of monthly means of total ozone at Syowa Station (1969-1999).
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Table 22. Trend of total ozone at Syowa Station (1982-1999).
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Fig. 59. Seasonal variations of monthly mean of total ozone above Syowa Station (1982-1999).
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Fig. 60. Contour graph for monthly means of total ozone at Syowa Station (1982-1999).

BEb9-12 HOTFEKBEICB W T~ F 2D LY KHGEL TV S, S5, £V V45
& SR D RE I O ER = H 51, FREXUERBNC IR T 5 7291, £ h2h o REFEE
o DIRZEDEAEN 2K, £ OB 0.7 D FA2X 63 1sRd. FHiICIZ9-12 HD
THEEEICBVWT, VY ERROEFICMOIEOHEBNH D, VTR T &SR
ETFORHE - SREEI3IE—HLTVWE, ColEid, AV rolbhrKEOETE 6725 L
TVWBITEAERELTVWS, 9-12 3R OFRIICH 72 5 72, oo RBES
BO<AF 2 b Ly FIFFROBEEZZERT 5.

Q) AV viEdE 12 A 200Pa o SR

TS VT E SICREIBNETRH B0, 4V v RROBREL(LEREETEEEZL N
% 20hPa [T O KUROREL(LIC >V THET 5.

103.1. TZ, # Vv 2BEOBIITHE-> T 11-12 H® 50-100 hPa % Huls & L TRIEE T E
MTh BT E2lx7zps, 12 HD 20hPa fHEOKIRIBET L TE 59, K6ITRT LI
1999 FFIT 1d 20-30 hPa DXl S Lffrs & 78 - 72,

X 64 1, 12 A O A EISEGINCE STV 5 1968-1999 40 A4/ v 28 & 20
hPa O H SR DOEFENTH 5. TOWH, 12 A4 v v 2EFEEFNREDER T H
%. 20hPa DX (3 1983 FFLHE T4 V' v AR E[EMICK MEATH - 72038, 1984 FELIFEIC
A eV, 22T, 12 HOA V' v 428 & 20hPa OXIE DR Z, 1983 4ELIRT, 1984 4F
PRIz > W TH~Ic DMK 65 Th 5. FHEAREIL, 1983 FLIRITASIEDOHHBEI T 0.69, 1984 4
PIitgni e ORI T 0.74 Lli#E & & RS VBN S D HETH - /2. FFIC 1984 FELIRIC



5 40 IR FA MBI BR S G TR 1999 261

0zone deviation Temperature deviation
(m atm-cm) |— Ozone, —— Temperaturel °c)
3 9
2 6
1 / .h\ \ N\ 3
30hPa o w//v \\/‘A\M—/"‘JP) '\M \\/Av Jad 0
] J ~ 7R |
-2 -6
-3 -9
3 9
2 [
1 /\J \ /IA/\‘ A 3
50hPa 0. sef. SRR A 0
4 ™\ /\ﬁ\.?/-—o\”\« -3
oL
-2 -6
-3 -9
3 9
2 A\ 6
1 /’" 3
70hPa o "V/ Mo PUZAN 0
| WA Al
-2 -6
-3 -9
3 9
2 AL [}
1 Jéhx \\J 3
oy,
100hPa o L7 = 0
-2 N -6
-3 -9

87 8 89 9 91 92 93 94 95 96 97 98 99

Year

61 AV VOEMUORRREOFFEL (13 71 ABEREE)
Fig. 61. Time series of ozone partial pressure and air temperature at 30, 50, 70, and 100 hPa, and
deviations (13-month moving average).
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Fig. 69. Ozone partial pressure on July 12 and Oct. 25, 1999 at Syowa Station.
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