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Meteorological observations at Syowa Station in 2013
by the 54th Japanese Antarctic Research Expedition

Masaki Adachi' ™, Shinya Saitou', Kazuki Ishimaru', Hidehiro Omori' and Hisato Miura'

(2019 4E 7 A 24 H3ZAF: 2019 4 10 H 24 HZH)

Abstract:  This report presents meteorological observations obtained by the Meteoro-
logical Observation Team of the 54th Japanese Antarctic Research Expedition (JARE-54)
at Syowa Station, Antarctica, during February 2013-January 2014. The observation meth-
ods, instruments and statistical methods used by JARE-54 were almost the same as those
used by JARE-53, except for the new observation at S17.

Remarkable features during the period of JARE-54 are as follows.

1) TIn March and April 2013, more blizzards than normal were observed and snow accu-
mulation increased, therefore the maximum snow depth of the month updated the
record ranking second place and first place, respectively. Also, for the sixth month in
a row from August, the maximum snow depth of the month updated the record
ranking first place because the blizzards were observed more often than normal during
the period of JARE-54.

2) The amount of the total ozone over Syowa Station was considerably below 220 m
atm-cm, which is a measure of the ozone hole from late September; however, it was
frequently above the measure from September 28th onward to the middle of October,
and recovered at the beginning of November.

3) A new radio-robot telemeteorograph was installed at S17 base near Syowa Station and
brought into operations in January 2013. We got data from this telemeteorograph
more steadily than from an old one at point S16.

Keywords: meteorological observations, Syowa Station, JARE-54
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W25 53 KPR & 0 HAIEEHIC B 2 AR B 25 S E, 20144 1 H31HETD 1
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R 1 AR B 2 M B GBI 2R AF — Tk

Table 1. Observation elements, frequency, minimum units, and instruments at Syowa Station.
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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 (Pyranometer, Pyrheliometer,
Pyrgeometer, UV radiometer), Sunphotometer
@ Surface observation: Wind sensor, Thermometer, Hygrometer, Visibility sensor
® Surface observation: Sunshine sensor
@ Surface observation: Snow depth sensor
(® Radiation observation: Upward radiation (Pyranometer, Pyrgeometer, UV radiometer), Net radiometer
(® Ozone observation: Surface ozone monitor
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B ZAT > 72, KGRIV TIZBERERI % 17 - 72.
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17.6C&ER L7z, —, THIFHREOREWIEI 5] O HRNEMZ 5L, 8 HIZH 6 fi
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R 3 IR B B M R A G BT - MR A S TR 8 (2013 4E 2 H~2014 41 H).
Table 3.  New surface meteorological observations extrema and ranking at Syowa Station (Feb.
2013-Jan. 2014).
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Fig. 2. Time series of 10-day mean surface meteorological data at Syowa Station (Feb. 2013-Jan. 2014). The
Normals are average values calculated based on observed data from 1981 to 2010.
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Comparison of snow depth on sea ice with that at Syowa Station (Feb. 2013-Jan. 2014). As for the snow
cover on sea ice, the depth was initially set as 0 cm on March 21st 2009; the subsequent depth is the sum
of the difference from the previous measurement and the depth at the time of the previous measurement.
As for the snow cover on land, the ground level is used as a standard (0 cm level) for the depth. There are
missing data on snow cover (on land) on August 31st and September 1st, 9th and 10th.
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Table 5.  Weather summaries at Syowa Station (Feb. 2013-Jan. 2014). (1/2)
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Table 5.  Weather summaries at Syowa Station (Feb. 2013-Jan. 2014). (2/2)
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Fig. 4. Number of Blizzards per month at Syowa Station (Feb. 2013-Jan. 2014). The Normal is the average value
calculated based on observed data from 1981 to 2010.

3. HEEASEN

3.1, BUBIGEEBIZ

WEANSEH1E 1995 4E 12 WMO %5 o) [EBRAE R X ) BEAE S - & BRGBEBII & 2 7 4 (GCOS)
DHMEF B AL BN (GUAN) IZBWTHBENOR D 2Bl TH 5. BlllIEEESAR
B (K807, 2004) 1CHEO X, HH 00, 12UTC D2 [4To72. AU T LH A% L
L72600g TAREKICGPS V7 (WAEABRE 2m0) FIFOREL, SIRIBRT S R2E
#)30km £ TORE, i, A - HHE K O SRDS —40C % Tl % F T O A EE O & EE 55
FEBHLZ v OMESAEBINT 24V Yy FERETABICIE (44 31H),
GPS V' ¥ FORBBIM & L7-.

RAGE N, AR, GPS AR, WEE, UK OWRECHET 2 MMEITe, &
TERICOWTHEMFELINICA > T 5 2 L EER L7

GPS V' ¥ FEGORA5, FHELE, WREMER, SAEEMIER A &1 GPS mE RSBl
VAT A (HEERE) ML

BRI, EERGEHRK (KET, 1990) O FEEERSA G E#HN (FM35 TEMP)
XY, ATty MBI T eRERE Y AT A (GTS) (@l GPS YV VT



52 IR T A

£ 6 RS-01GM L UF RS-06G I GPS V' v 7 D45+t v ¥ D:ig
Table 6. Sensor Performances of RS-01GM GPS sonde and RS-06G GPS sonde.
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3.2. BAREE

8554 kBEE LT20134E2 7 1 HOOUTC & ) 20144F 1 JJ 31 H 12UTC ¥ TOBMZ 17>
7o (7). ToWiEp, TYF— FICX2MAD7D KM E %o 7zBlfllA4m (7H7H
12UTC, 8 A 5 H 12UTC, 9 A4 HO00UTC, 10 A 16 H 12UTC) & - 7-.

3A 11 H12UTCIZIE N E TR LTz RS-OIGM B GPS V' & FIZ X B 4 T L,
3 H 12 H 00UTC %5 RS-06G % GPS V' 712 & % Bl % Bids L 72.

MBOMIET TH TAKIROUREZ MR T 25720, 14E% 8 L CF O EEMIC AN TR
L7-5BRE BN L, Fc, AR, FEBEE oIS & ) T2 5Ek L LT
FEREMET T2 2Ri<720, 4 A25 H25 11 A 6 HOWIM (o0UTC, 12UTC) K
11 H9H (00UTC), TAKIKZM (izesy — ¥ Y RERIO IP-5) IR LD b s
AT 2MET 2 ML, R L7z &d, W I RE P o 50T - 68T
ETmZREE HE L L7z,
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Table 7. The number of observations of aerological observations at Syowa Station.

20134 20144F

THH Al 2H| 3A| 42| s5H| e6A| 7H| 8HA[ 9H| 10H| 11A] 124 1A &t
TR E %L 58] 65[ 6l 63| 6l 68 62| 59 63| 61| 62 63 746,
TE IRFLIN 1 % 56| 62| 60| 62 60l 61 61 591 62| 60| 62 62 730
KilEN S (K1) 0 0 0 0 0 1 1 1 1 0 0 0 4
PR nEE (3%2) 0 0 0 0 0 2 0 0 0 0 0 0 2
EE R EIE 2 3 1 1 1 7 1 0 1 1 0 1 19

ESIEES s6| 62| 60| 62| 60| 61 61 59 61| 60| 62| 62 726
= Y hPa 1.3 10| 11.9] 107| 10.1] 198 11.8] 127| 157 129 112] 116 12.6
X}}‘ F¥ km 311 304| 29.0] 28.7| 283 259| 27.7| 27.9| 27.3| 30.0| 31.2] 31.2 29.0
37/ B#& hPa 50 50 50| 50| 50| 50| 50| 52| 54| 50| 50| 57 5.0
@ WA km 36.6| 35.9| 34.4| 33.0| 323| 31.7| 33.0| 33.9| 33.9| 36.6| 36.9] 36.0 36.9

1 BLREEN 2 L ULERBLII O 9 & B KUE A3500hPats & RUE H AT T & - 72 [
2 TERFBLII D 5 6 B SUE H3500hPati & UL i LA L 100hPath E UL A C d - 72 [,
30 [T ERFRI O M, 150hPabl b o> s E &UE i OB A AN B A7z B,

3.3. BARBR

2013 4E 1 225 2014 4E 1 H £ T 00UTC 12 B1) 5 F 28 E /LT O H F R L F4E
fili (1981 4:~2010 4) D4FZAL (00UTC) %X 5ITRT.

2013 4F 1 H 225 2 HIZHF Tl 700 hPa 1fiA* 5 400 hPa [fi ¥ TR E X 1 THRIBAEE
IR E, BWIEHINL08 1 ek L7z. —J7T 100hPa & ) L@ O &S
DA 1, 2 AL BPERAE o720 700hPa 1A 5 400 hPa 1 T T8 8 %L
T, 3APS S HIZP T THREL VR o 2076 GBI EEL VB o7 8 ANS
200hPa1fi & V) LB CABICHEL, 9 FICIPEI D EIRETHER L2, 11 AV E
J& T4 & 0 AIRATE WIREE IR L7225, 300hPa i LL T OB EOIRELRER TFEL D
SRS 7% ) ECARRE E 2 1), 300 hPa T D H FHSIRATE VCIZ ) LD 1 LOfEZ TR L
7z, 12 AVIRED 30 hPa T TIE AR L D 27 DIRWAREE L 22 D, 2014 4F 1 FIZERVITH 25
D VLD % ST L7z i B 2 AR A AR B U O RIS B X L % A%, WMO ~ il
LHTHD [1EMNCRK EHREN 25CU EoK ESA] 13, 9H 4 0 12U0TC 225
10 A 24 H 12UTC 2223 T 70hPa £ V) TR A %4 L, 9 H 19 HIZIX 20hPa T 52.1TC/7
Hofimzzek L7z 11 A 18 HIZdH 200hPa T254C/7 HEBIIL 72

2013 4F 1 A5 2014 47 1 A £ TOHFHSIRK CEO KW - b O P, “FAaH
T OSPAFAR 72 o0 TR ] w2 BEWTTET B4 %2 [ 6 L27R 9.

TR B T AR — 70C DUT O ISR I BN 72 03 s g6 ¢, 7 H R
-SCUTOHEMLINTT H M E TAREDRES WS L7z, Z oMo T ERKEE O
DOFRVEHSE 6 A6 7 JIC» I TUEPFAEL ) b ARANKRE o7z, TEBUEE I
MALE 7 AR F TIRIERZAD K E Do 72 Z N DRI AR 2L L7, 8 HICAS
ERMOFEIE S IFRRENTKRE L R ) SIREED RECIERELE o7, ZOIREIZ 10
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Fig. 5. Annual variations of monthly mean upper air temperature (Jan. 2013-Jan. 2014) and normal values
(1981-2010) at Syowa Station. (a) 700 hPa-200 hPa, (b) 100 hPa-30 hPa.
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Table 8.  Sensors for ozone observations at Syowa Station.

N— e | RN e "
BITER | M | BT R O ZE G D s
HilE s
S . NP Beck FYET Y XL HAf > TR E AR
i | e | Nor22 m atm-om A L, I 2 oW
- —" No.119 OHATY U A NET S
SE 1050~3hPa
5ot SR +40~-90°C
i:% RS-06G 1 BE 1~100% RS-06G % GPS V' > 7 & [Al4s ($2 6 &)
JE 1) 0~360°
R JEE 0~200m/s
ST LT BT AU CUERERERR - v T IE LR
e s - s AR B CHERETRRR - > 7 IEE R M
T ECC-1Z S mPa %#ﬁ B
FOGSIR (3 74kl U U AEEIR)
Sk 2000g SARER EEHER ) © 3200g
»Fm g
i&f% B 7 L4 50m #EfE
PR
. . Dylec
i bA * v Model1100 0~2000pb SRAMRI L, B/ MR 0. 1ppby,
L MR | A-17812 PPOV 1587y v
A-1781-1

VIOV FE (LT [V rF]) 2ty UEESABN, RO - v REsi
PiEZ W2 b d Y VIREOMBBN Ao 2. R - Kis (FESA) Bl kot v
BB R ST, ot Y R E OB H R R /B E Cfr o 72, AV Bl
TR L 7B B % 22 8 1R T

F VAR JEREI & o V  FEIAE L, B X - VT KT~ L
INSOBMT— 1%, ARITH S WMO itV 87— 4 &~ ¥ — (WOUDC) ~
‘oz Fio, AV R—VEEN G A5 12 A) 121k, WMOHFHHEROEFHIZL DR
GITHREHITH Y v R RO Vv FRIIR R & B H T L1 WMO B R~ L7z, #Ht
5L 72 B0K &, WMO ANTARCTIC OZONE BULLETIN & LCE o oh, HAROBER
BREICRAT SN, F, AV YeRTF—51E, B2 KL LB 2B, CREX #t
(RZIT, 1997) (XD GTS [H#%# U CHEH 1 @k L 72,

AV IEEOBME RS FIC, BFA—LVTHEART~NREL, 0 bh-EK
XD, REITH S WMO IERR T ARGt 4 — (WDCGG) ~i%k bz,

42. F#JU2EFH
4.2.1. BN L g

FV L BINERSE AV v AR - OB GREUT, 1991) IZHEL, F7Y YotEET
(Beck122) % HWT, KBpoBESHL - KIEFHEDELCH OB X 2Bl %475 72, il
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WOMWHEDT D, RS a2 o Tl 2 0 L 7.

KB X BN By & P0G - PR 2 Mo H 5 MEEZ AL L, 0l - FHRo
BUNEEANZ AV V8 2 W58 56O EEBRAL I § AR 2 882 (LT, Tul) Xk
EL KEEEERE L % BHHIZOWTIE, u=15-25"3.5 DIZIC AD EEM (A ¥
Fefl: PR 305.5nm & 325.0nm, D PERAM: FHPE 317.50m & 339.9nm) %, KB
FEAMK K 2 B DWW T, u=45-55"65 OIS CD I EM (CIEEM: FHEE
311.5nm & 332.4nm, DEREM: FHPEE 317.5nm & 339.9nm) %, FhENHTEHN A
To7z. KEEILHRKREO u2%6.5 % LE A RHIZOWTIX, p=<7.0 D#iPH T CD % EHMOKIE
HEDEBINOAEE L 72, +V 2RO WERR L 25 uoflild, WEHLoTRES9 2
WAV Vv ERRIT OV VEROLEIZL > THELT 5720, B THREEMIZH2 0 K
EFDEO MBI 2179 2 & THoE L7z

KB L BBRATTE LR WAFIE, Hids7 205 23 OHFIPF T u 2V & WG % i
2 AD EREHM AN CTARIC X 2B 2175 72, ZORitEOMEICIE, Bl e LTkR
I X BB & A X 28 2 [/ H 247w, HOGIC & 2 BHEE RO B S 2 17 - 7.
4.2.2. BUAKES

K7 Vb EERNE, 2014 4E 1 H 14 0 F T4 52 IR CEINZ. S35 IA A 72 Beck122
Zol &AM L2 201441 A 7 HEO10 HIZH 55 REFEHIARD ¥ 7Y Vb
71 (Beck119) & O WM 2 920 L CHI B OAEE OMERZ 1T o 72, T ORE, HEHEIE
BNOF =7 IZREB VI EDPHRTE LI LN S, 20144E 1 H 15 H2* 5 Beck119 % fii
M U7z, Beckl19, 122 &%, S BAIHBHHIE N (I, 2007) 12 & 0, BUHZ175
FETH 5.

BATIE RN D7 2 3RRE D 72 <, BARNEFIIBIN % 175 72.

RA Y Bl Bz £ 9IRS, S HA 5 8 HIEKRE &M MK 72 D Bl hE
Bashize. 6 Ao 7 HIZBAEM O 720 A GBI O A %2475 7255, BT REZ H < u
GMEDH D HBUIHIC 10 HMARETH ), EROBIHIHIERECE D S 51D R ko7,
4.2.3. BUIHRR

42.1. THRR72EBY, BEEFTRY, B2 25068 (ORBOBESG - RIEHGELE L
O HBESE) - EMZ AT BSR4 v Rl £t L, + v BlilldEst

TV v AR - KRB (KET, 1991) 1290 5 BIIE R OB LI I/t 2D HIZ
TN/ TOBMO %2 Tl b BHIK E2S B W B S A BIES H R EME 2 5. Z
DV aEmHARFMEITONT, 20134 1 HA 5 2014 4E 1 HOAFEZALE X 7 12RF. IHF
K LZEoF Y rewid, S AFRarS 11 AEUETHY VA= VO A% L %% 220m atm-
em ZfE4FED, 9 25 H, 2013 FDH/METH % 161 m atm-cm % ilsk L7z, Z OHIR
REDHNNZ L o TH Y VA=V, BEIL 56, kb RE2E -0 #inizh
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Table 9. Days of total ozone observations and ozone Umkehr observations with the Dobson spectropho-

tometer at Syowa Station.

2013 4= 2014 4
28 3H 4H s5A 6A 7H 8H 9A 10A 11HA 12H 1° At

SR A K

26 25 25 4 - - 21 27 29 28 28 31 244

(REE)*1

AL H
1 5 4 3 8 5 1 - 27

(A%

SCEABLH A 4%
4 0 6 5 5 1 2 22

(> 7)*2

FCRBLI H %%
0 1 4 1 4 2 1 0 0 14

(a—h)*2

H) T - Y AR E o B S FE AR ATRE A A
*1: FHICKEE L A b o 125602 BT, 220 HEICE, BREEZRS R0
BHA L&,
2 :FAAICRY T Ly a— MRb oG OKEBIIE L, v 7o BHITE,
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300

250

200

Total Ozone (m atm-cm)

150

100
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN

2013 MONTH 2014

7 PRAIEHIC B B 4V v ek HAURMOEZL 2013 4F 1 H~20144E 1 H). AL AU,
FERLE BRI S IUE (1994 4E7» 5 2008 4F 0 HAAEAH) O FIgfl & € DB#ERAE (o) &, B
BUEA Y VR —IVOHETH 5 220m atm-cm DIEZRT. BIREDO T — ¥ B3P hvi-o, &
REORRHERA (o) ZEBL TR WHHYH 5.

Fig. 7. Annual variations in total ozone at Syowa Station (Jan. 2013-Jan. 2014). The dots are daily representa-
tive values. The black line and light gray shadings are the average and standard deviations (* o) of
daily representative values over the 1994-2008 period, respectively. The dashed line shows 220 m atm-
cm. Standard deviations are not calculated for days with a small number of observations.
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L7720, U readRESEH LA 11 A EOURE, 4V y A= vkt 12
WOHEENT-O BB L2720, TV v amhEE L.

MR B U 2 H Pt Y 2 oRFEEILE RS IIRT. 4 HOATHE Y v
(260m atm-cm) X824 FH, 8 HOAYHF v 4w (225m atm-cm) 13823 10 FHIZ

Loz,

43. #FV 2 REREA
43.1. BUNTE: W

TV BINERSE Y v AR - RUREIEE GRR)T, 1991) IZHEL, BTV Y oetEERT
(Beck122) % HWT, RIHHGELGOD ACD K EHMl % ke L CBIM L7z, B, v v 7 K
B CIET KB RTEA DY 60 BEA S 90 BE, ¥ 3 — b KRBT 80 BEA 5 89 EEDHIPHIZ D W
T, 1B SN RKIEMAOERRIEGEMEAS S R ISR 5. B RONEER L
197280, KIAEKMEE (E1 - ¥, 2008) 2 JIZ 20 [HFCTERA L.

4.3.2. BUKEE

WEFDORDUL 422 ICFAR LA BOTH Y, BAMEIBIIZE 1T - 72,

H B B B0 H 2 & BIIARE R & & NI E £ 9 1R, KRR EMAMRy (F 721 3KRb°
AL%V) A TP 8 AR R KRG EE 2w 12 A @26 1 A EEIE, AV ro
BESM R HERTADICLE LT =7ty MO N woBlll 2 iTb b o7z BIIA
WREZWIBCTIX TR L THT I H 2 MOBIIATTEETH D, WHEZR Y BIM 2475 72.
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Fig. 8. Time series of monthly mean total ozone at Syowa Station (Feb. 1966-Jan. 2014).
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4.3.3. BUAR

2013 4F 1 A5 2014 4F 1 Ao+ v > ROl (v > 7 BOisglil) 12 &k 2 5@+ v~ &
DOBEEFAZOITRT. 201343 Ao 8 Aldu v RSl 75— 4 253 e h o 7
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Fig. 9. Amount of ozone in the selected layers obtained by Umkehr observations at Syowa Station (Jan. 2013-
Jan. 2014).



55 54 Y H ARSI B R S G M e 2013 61

7z (Miyagawa et al., 2009) .

9HMDS 11 H LI TIEHE2-3 4588 (253-158hPa) O F V' vV ‘A WIREE
THR L7223, 11 AL, 552 BidmEilaoMms ChEL, %3 -4 -5 Btk
Wm L 0 2% ) REWEIBINS . 4518 (surface 725 253hPa) LU 7, 8, 9, 10
J& (7.92hPa &V LJE) OV &EIZEMZEL TRE LB LIZ R0 7.

44. FJITEHE
4.4.1. BENJTE:E W

F vy vy FElEES [ECC BMR] (BRZ)T, 2010) 12HD & ECCHIA YV VY ¥ F &R
IS T, BB 35km £ TOF Y VAE, RE, &R, B - RS K SR DY - 40T
2T ETOWBEDHESAZBM L. VvV FREBALBINHEO GPS Vv F
LAV MEROF Y v ERMAGDETHER L. REAPIZEENL AV ¥ & UK
EDALEFIB DB E S 2 FRER IV Y BICHEIT 5720, ZhEllEd s elick)
TV ERD TS,

TV FOEE R ZET A BRI, SREASBMEFE L ORMHLE AV
VU TRIGENCIE, R TRERNERE (P - ST, 2008) EHWTEREICHT SR T
MEOMIERR RV TRROBIERE) 2KD, 512, FV ¥V y FRlE %2 HwT
PERE DR & 4T 5 72, KRIKIZ2000g DT LARKIREHHL, N7 AH AT L CTiFEIbE
T % 3200g CBTEHAMERE 3000g) & L7z F72, sARS LAY VY V7O
FERBEKL %2 2 WML, SEAERBIN & FRICKEROMET 21772, 512, RZ%ET
TEEAT-80C & T 5 5 HA 5 10 HIZiE, BUBEO A %2 B 72012, 45 53 IRBR & Wk
T Y RNGPS VY FTWNERE T 4 — 5 — Ny TR, Y e Y IUNE E TV
I ¥ — MCHE, BIIGHHROBRICEE 3 5 7 E ORI 217 - 72.

BEINZIEATE L, o JEAYES < RO H 2% T, 12UTC O R g AR 81 % 3 da TIT - 72.
BRI SEADW T2 HRE L2dS, AV yA— VB 8 25 12 ) 13 BIH
fpa iz L7z,

4.4.2. BUIRES

BSARBRTIE AV Yy FERSNRIG L. Yy oMK E K 10 1TRT
BBORIERICBNT 2 2 LA TEZD, S3HOMRGO S LEEOZEARICEY 7—%
I D% BEEPSRCEHM Lz 1 e, REESEPBRIICEL 20 o721 oW T
&, A PSS OB R R AV VAT — % £ ¥ — (WOUDC) ~DF—%
W ITIFFH L Twewn,

4.4.3. BURE
2013 4E 2 HH 5 2014 4E 1 H Z TOF VY V500 A BIE S 2 K 10 1R
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Table 10. Dates of observations and attained heights of ozonesonde.

i 20134
2R 3R 4H 5A 61 7R
EREZN 7 62 4 43 6 5.2 5 5.1 9 49 5 140
w1 |14 63 18 47 13 76 15 110 18 90 1M1 74
SUE |24 50 %x|25 50 22 106 25 5.7 25 87 19 112
(hPa) 28 187.4 %
T 20135 _ — _ _ 20145 __
A 8 A 98 108 1A 128 18
EREZN 6 17.6 5 10.1 176 1 142 5 98 6 5.7
#“r |12 49 10 53 7 101.3 5 82 11 56 15 6.1
SE |16 89 13 68 12 80 11190 16 6.3 22 109
(hPa) | 21 55 19 62 19 98 15 55 23 49
26 56 23 71 23 108 20 123 27 59
31 50 27 65 26 92 25 48
29 122 30 53

* EEDOZAERRITE T — 2T 3% FHEMEDMIR S, B8 B )N S (L2870 > 7o B O B KV R

F VO AEEE, WA 100-50hPa fIETIRK & R B RHESAi 2R T, TOREET 2-8
HiZ10mPa LL B & oo T2tV VR IED, FV VR — 354 L729 HIZid SmPa #)E
FTHA Lz 10-11 A TH EEE 150-30hPafJiE TH YV V= VOB L b4V v
DD DB SN2, —Bed Vv R — VSR S BN R, ME ORI
NTH VYR = WAVNS CHER LR OITHI/N L 72T, W 200-30hPa fftd 4+ v >4
E@%%ﬁ(mmﬁ#%m%i@?%@)lb%<%%tt.ify$—wﬁﬁﬁttu
H b AR S HE X ) m I ke L7z,
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Fig. 10.

Vertical distribution of ozone partial pressure observed by ozonesonde at Syowa Station (Feb. 2013-

Jan. 2014). Thick lines show monthly mean profiles. Thin lines show normal profiles (1994-2008).
Broken lines (only Sep.—Nov.) show monthly mean profiles before the first appearance of the ozone hole
(1968-1980). Horizontal thin lines show standard deviation on monthly profiles (1994-2008).
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Fig. 11. Time series of hourly mean surface ozone concentrations at Syowa Station (Feb. 2013-Jan. 2014).
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Fig. 12.  Annual variations in daily integrated values of downward radiation components at Syowa Station (Jan.
2013-Jan. 2014). (a) Daily total global solar radiation (Composite), (b) Daily total direct solar radia-
tion, (c) Daily total diffused solar radiation, (d) Daily total downward infrared radiation, (e) Daily total
UV-B radiation.
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Fig. 13.  Annual variations in daily integrated values of surface upward radiation components at Syowa Station
(Jan. 2013-Jan. 2014). (a) Daily total reflected solar radiation, (b) Daily total upward infrared radia-
tion, (c) Daily total reflected UV-B radiation.
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315n0m, 315nm %5 320nm MO8 320nm 25 325nm T 12 A 17 HIZE L 7=,

AR NRIC LT THBOEAEWERT 2O, BIMROM S ZIBE/LL2d 0 LT,
UVA V7o 7 AXH 5. IBREMICBIT 5 20134FE1 A2 520144F1 HOHR KUV A V7
7 ADEEAEK 151K, UV A VT 7 ARNANEANDEEIKEVEEREMICEAR
MF729 2 TWERG LEIWT 5720, RSN H 55 ok R o BhllfE & FkoZ
LM Z 7”9, 2013 4128 D UV A 7y 7 A0FRKEIE, 10 H27 HD 7.5 TH - 7-.



55 54 Y H A A I LM PR S 5 R M i 2013 73

Extreme E
3
Very High
e =
. 1o
L N BORRLY High
E 67 ‘*.b ol '-":.' :':' i ©
> %, v <[
=) 4 1 .'_'_. DR *r Moderate
A e T -
2 RN 4 . 8
oo )
Pl - W r Low [- W
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN E
2013 Month 2014

15 BASEMIC B2 HERAUV A ¥ 7y 7 ZADEZAE (2013 45 1 H~20144E 1 ). fE#UE L%
EENBHII RO BEERT. 2.5 TTERRALE, 2505 7.5 3B BHE, 75 Dk
FRCXSRDLTEE S b (WHO, 2002).

Fig. 15.  Annual variation of daily maximum UV index at Syowa Station (Jan. 2013-Jan. 2014). Broken lines

show the required levels of sun protection: “NO PROTECTION REQUIRED” under 2.5; “PROTECTION
REQUIRED” from 2.5 to 7.5; “EXTRA PROTECTION” over 7.5 (WHO, 2002).
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Fig. 16. Annual variations of aerosol optical depth for each wavelength, Angstrom exponent and Angstrom
turbidity coefficient at Syowa Station (Jan. 2013-Jan. 2014).
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Fig. 17.  Annual variations of Feussner-Dubois’ turbidity coefficient at Syowa Station (Jan. 2013-Jan. 2014).
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Table 12.  Observation elements, frequency, accuracy and instruments at S16.
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Fig. 18. Location of S17 base at where the new radio-robot telemeteorograph was installed.
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Table 13. Observation elements, frequency, accuracy and instruments at S17.
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Fig. 20. The wind rose for S17 observation point and Syowa Station (Feb. 2013-Jan. 2014). The solid line is for
S17, and the dashed line is for Syowa Station.
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Table 14. Observation elements, accuracy and instruments of MAWS.
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Fig. 21. Time series of 10-day mean wind speed data of MAWS and S17 radio-telemeteorograph (Feb. 2013-Oct.
2013). When the daily data is missing, the mean value of the 10-day period including that day is not
calculated.
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Fig. 22.  Traverse route from Syowa Station to Dome Fuji Station.



84 TR A
7.4.3.  BUH R
B 23 B AE R 2R3, BRI X 2013410 A 1 H 1930LT 225 10 H 19 H
0545LT TH 5.
1000 0
—o—Pressure 5
950 -10 §
= —e—Air Temperature " /Mb :
SRR AW
2 850 . v ”—n 7\./ [oo 30 %
| YVWNYAN
3800 W v ;‘/ -40 +—
750 t\’%‘, o 50 =<
| O-0-0-0-010~0-0~-0=C]
700 -60
30 r T 360
"Wind Speed s
> % *Wind Direction 300 é
S~ —
E 240 5
o
2 15 180 E &
(% xXxxg oo X o0 =3
(X} LX) (X ) . . ] ~
2 10 . 120 é
= ° =
5 MK . "
0 0
35 T T
30 mVisibility
aBlowing snow
25
. “Snow Storm
§ 20
215
290
w
= 5
0 - D BERN. [ . T |
-5 X DRDXEX X
= g8 2 I T T 2 8 2 2 2 3 {38 8 8 8 =
53¢ 3gsgsggsSsEESEEsEE
2013

& 23

AF IR ORLBH T —% (2013410 1 H~19 H).

Fig. 23.  Surface meteorological observation data round trips from S16 to MIZUHO (NMD30)).



55 54 Y H ARSI B R S G M e 2013 85

3H, 7THRUCOHOHPZHLIIMSASRE L2572 ZO%KIT 15 HE THRD 72,
16, 17 HEARE LR, BHEXF10mZ THLZ LDHo 7.

FRAT O FARGIR X —40.6C (10 A 12 H 0600LT, AT 1Z3H) TH -7z mAEHEIE
25m/s (10 A 16 H 1900LT, S30) # %l L 7-.

5 54 KD EFH AR BN Z ZITT 5125720, B EOBAREB L OB & 2 W2 72w»
7255 54 REROPERURIBINER &, A ICBARRIIZ A 54 KERBUNER B Ak, [E7A8
WBFZERT e VR PT R BII B R, SEARE 3R RTOMREICEHOBE KT L.
T2, WSARBRITEICB T, BlWEOHREEZIILD, ERRDLTIRE V27207
Highk TL o] FHEBOT A ZHIEHILHE L R 5.

COHEETLODIZH, KGIT ORI T AR B T = 5 & H A m e
FHEER, B3 KBUMKKEBM O 2 ICTYE 222w/ BiLEzW L LIF5.

X @

FARREF (1997): BAEMB X O TL SR EICBIT 2 F4 Y Vil odbiEin. g 41 (1),
231-247, doi: 10.15094/00008972.

VLG HESG - SEHFREE - NS Ih - REWRE - IS - &7 3 (2000) © 45 38 YA A Hb IS B BR S 4
MR 1997, FEHCEAL, 44 (2), 125-204. doi: 10.15094/00009126.

LS HESG - PRGN - MK BOZ - DN 4% (2010) 0 1997 AEFHRF TR ZE M IC B WO BLL 724t |-
VU ARRS. MR, 54 (JFHES), 623-639, doi: 10.15094/00009577.

BEHE A - RERML - K - B - WAL (2018) 1 45 53 Uk H AR B b I 180 R S I 1
152012, MR 62, 96-154, doi: 10.15094/00015345.

PSR - R B - 2y Pt - FRE - WIS — (2003) 1 &5 40 JCRE LI B PR S5 B M
151999, MMEEL, 47 (2), 171-271, doi: 10.15094/00009263.

PHEFL N (2005) @ R (KA SRAMEH ST NIST 7 &~ 7HEIC & 2 MEHREL L & MET. &
RSB HEIR, 65, 45-52.

BN - E)IEEE (2001) 0 ZEGFEHEERT 7Y 22— 7 — MK 11 IC X 28508 HSHRN. SRR s
H#H, 61, 5-28.

KRAIT (1989) @ MM R BIIN =450, B, 164-164.

ABIT (1990) : EIBSA S mAEN (55 8 B, FHEL, 447p.

KT (1991): & v Bllaer + v v & - SERBE. L, 91p.

K[BIT (1993) : RAME H SHBLEERSE. BH 83 p.

RGT (1997) @ BB G MR - B, W5, 666p.

KREIT (2002) : # FARSBIMTEEE. T, 176p.

KAARIT (2004) : EEALBINIESE. WL, 248p.

RLIT (2005) @ KABIAKERTESE. B0, 158p.

AT (2010): &V y v v FEINEST [BECC MMR]. WAL, 46p.

KEIT (2014): FV VU - RIMROEDO F Lo (2013). HIE, 46p.

MEEA - B B A3EES - KR 2 - )R] 54 (2012) 1 3 L v HETREHBI o BligIc oL
MR, 79, 15-37.

ENEER (2007): K77 Y BEEOHEMEY «+ © K7 XY A7 LA OEEL—a > 232  PCI #il#
FHANOBIT— HEREAHER, 67, 85-98.

NS - REEA (2008) @ KIAZMILERO SRBII~OEA. BEALEHEN, 68, 51-58.

Miyagawa, K., Sasaki, T., Nakane, H., Petropavlovskikh, I. and Evans, R. D. (2009): Reevaluation of long-term

el



86 IR T A

Umkehr data and ozone profiles at Japanese stations. J. Geophys. Res., 114 (D7), doi: 10.1029/2008JD010658.

HRF R I H TR (2008) 1 L7 Ny R R VoA VY VY TR Y TR E R OB 5.
RSB, 68, 43-50.

B A5 - BRGE - PR - WIRIERE - HUREEI (2010) 0 45 47 YR ARSI PR S5 P
2006. FEREERL, 54 (1), 32-107, doi: 10.15094/00009522.

Petropavlovskikh, I., Bhartia, P. K. and DeLuisi, J. (2005): New Umkehr ozone profile retrieval algorithm
optimized for climatological studies. Geophys. Res. Lett., 32, L16808, doi: 10.1029/2005GL023323.

PMOD/WRC (2007): Precision Filter Radiometer Documentation. PMOD/WRC, 43 p.

i e R - A0 B - HIFPBET - SEOKTEEA - mRIENR (2015) 0 48 51 Uk H AR A 8 10 R SR 4 0 1
i 2010, FEREHR, 59 (2), 179-228, doi: 10.15094/00010900.

SEHARE] - PHEEELN - BEREZ - REPOR - RIARRIK (2000) 0 AREVESNE H S E O KL & E
. RSB, 60, 17-24.

WHO (2002): GLOBAL SOLAR UV INDEX -A Practical Guide-. Geneva, 28 p.



