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Meteorological features observed in Yukidori Zawa, Langhovde and Kizahashi Hama,
Skarvsnes on the Soya Coast, East Antarctica, with comparison of
those observed at Syowa Station

Sakae Kudoh"**, Yukiko Tanabe">’, Masaki Uchida"?, Takashi Osono’ and Satoshi Imura"’

(2014 4F 12 H 24 H3AF: 201548 1 H 28 H=ZH])

Abstract:  Observations of weather parameters at two ice-free areas (Yukidori Zawa in
Langhovde and Kizahashi Hama in Skarvsnes) on the Soya Coast, East Antarctica, had
been conducted since 2010 using automatic weather stations (AWSs). By comparing the
data obtained from two AWSs with those at Syowa Station (Ongul Islands), we observed a
degree of variability in seasonal and annual air temperature and solar radiation. However,
throughout the year, both ice-free areas experienced approximately 1-2C higher
temperatures and 50% lower wind speeds compared with Syowa Station. Relative
humidity and solar radiation (which may be influenced by topographic shading) recorded
by both AWS, were ~10% lower than those recorded at Syowa Station. In addition, the
numbers of days above 0C at both sites was nearly twice that at Syowa Station; we
recorded ~200 W/m’ of solar radiation and wind speeds of 3-4m/s. These differences in
weather parameters between the Ongul Islands and ice-free areas on the southern Soya
Coast potentially affect the activities of terrestrial biota, and might account for the
significant differences in vegetation between the two areas.
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HBHT L, MR 10% ZEBEEMOTDVEBELTDH L, HIHIBbD
WIEHI % 5B D 7230 KB @ L DR FET T B W TR & 0 b/ S 2 fiiAsFe sk
SN2 Edbhroiz. BPHLANMA0CUEE 2 2 O EIIHAMEN TIE—FH
72D LA ARETHLDICH L, MEEHTEIZOBULELR-THE), ZoH
13200 W/m’ FEEED HIFAH ), FEMBREECH 2 2 L Avbhr o, ML D D
R TR 2 T e IR O S R B, B R AR R O 03 A R I % K e
52T o Rtk 2 fEd L 2.

1. X LC®IC

AL EEDOZ L WAEWICE 5T, 5 TOREREM L EOEWINE % 4G9 5K
ELRBREENTH L. FEBISORRERE IR LT - & DR A Z 21T, W - 285
BETHDHI L, T/, BHRETHLDIHBEME LY RT 2L, K Hi % E0F
AR RKEVE VI EHERT. Lo T, TNOMBORRERBEIIHEHRIZES LT
HEHETLEWIZE o TORELAHMHTIRER L o Tnd EEZ 515 (Holdgate, 1964;
Lewis Smith, 1984).

H AR O W B C b 5 AL A O ) 2 v + + L ABHIICH 5 Bl (Ol
DINE) BV, ZOBBE GO RE O KBERIC B 72 B R AR OKR S b RS
NBAWPHAEL TV 5. HREBEENB X2 150km OFEFEHRIIHBMBICB W THD R
WERADEBR LR TH Y, BEHBITEFREDPHEIEEZ HO TS (Yoshida, 1983).
.

2 L&

LR S Al R DO B rr R SR R O 5 - EFEHE o TBY, WA T I Z] &
BanhaZlbds (EMBMAFIEHT, 1982, 1987). Tl 3RS BIE# X (Antarctic
Specially Protected Area) & L THEREINTWE T ¥ 7 k7 7HBIR (Yukidori Valley, ASPA
No. 147) %13 L%, SO - KB OMA MDD ), HARBEBIBIRBINER I X 2 &85
RWREOEFTRRO B H X BEZ 1T Lo & LAY FREs % ST & 7 (Kanda
and Inoue, 1994; Kanda er al., 1990; K#+3A, 2000). &FHHCHAHSEORE LAz v 7L
RIS M LTV 575, REBEEBICHATEERE S O TN, F72, MBI 51D
REMTH DI EAMESHNT WD (Kanda, 1986; [EHHAFZERT, 1982).

BN O WG EBI, & 2 IdBAH I ORRBIIRIT O, b3 280 km BEHENR
Ted Y IV EERRBR AT RESR LR, Ay IVEE L) BEEEBOHIHEIRT
HDHIERLIILIERET S, [KEERIVEWIEHCHIBRMICIEE T2 &9 2R mEREREICS
WTC, INSHODLT A% FRADRER A DEL o TW DM E . I
HiZB W TIZHBEBIBGLE, ASRREIC X 28 & L2 RSB kb insk S il
NTwa (72L& 2 IERG)T, 2013). LaL, AHdh SEih /-850 T oKL BN T
BRERTH Y, INREBIRITOBICERS N2 0%, EHEOHK V- ETBllSh:
O (72 2 IFERIEID, 2014), HDHVIET V7R T TEHBRBTHE 27-29 KEOBIZH
BBINEEE 2V CHEE S 230805 5 12 %0\ (Ohtani et al., 1990, 1991, 1992). D
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2, BRI E SN S EEABORBBREEOEF BT 2 AI N T THoCiER s T
Chholz.

E AR AT SRR O A BERESE 77V — 77 CTlE R A I o B AR RE SR O BRBE T O Re i & B
5HIT, B lAAELO [HEEBIH] I HATYS, Zo—8E LTH 45-51 kB
DRIV L D20 AR R EIZEE (AWS: Automatic Weather Station, BLTF, AWS & Ftik)
KB A AN T B B UCERE L, R L7l OSSR B R O MG B ] 6k
RIS EM L T PSR B L CE . ZoOMBORITERZ R T, 851 KLU,
&5 VI Y A B C o SR B (BEIARRE =% » 7)) BTHIORIBICH b TTF—
5 ORI & G L7z

RTINS & B R B I CER MBS T A AR A R L, B
DRZOFHOBMIM ZRAT2bDTH L. KEBWT—2 L LT, WM, 7> 7877
FERTHEE UTEBN), ZO5CICAINVTAFAEZTEZLE UIFTEESIILE) TO
2010-2011 4EIZ BN S 7z HEP39ME (HAERHE) Fidkz v 7.

2. /%

21. BERKEAEKE (AWS) DFRE

55 51 R H AR M S R AT By I R s, BT S A S3m o (697147287, 39°
44217E) & & 13 LU AU AR 3m DT (69°28'257S, 39°36'43E) IZ—D 7 — 4 1
H— =R 5525 AWS Zi%iE L7z (K1), AWS [Z =M A Fv-Cltb | 2.5m 128
[EGHE T (Young, 05103) ZAC L, Hb b 1.5m (ZIRMERET (Vaissala, HMP155D), #i b 1m 124
HPREL W EHITRHSE727 — 4 RICHE (Prede, PCM-01 (L)) - JtifEF (Prede, PAR-01
(L)) - #&HE v — (Kipp & Zonen, CUV3) 2D 13723 DTHLH. IhbDtLrH—
PODYTFVET—T N EAS LT RICEE L2 RBER T I AF v 7Ky 7 ANIZH] &
AI, FT—r A — (Campbell, CR-100-4M-XT) (Z§k L7z, b DKy 7 ZARITIESUERT
(Vaissala, PTB210) Z & L CTBIHI L TV 2132, U F 7 A4 F &l (TL5930/T, 4 fHiE41)
Z 6l BAEMU LGB 2 ERARE) W LTTF—sad—~EhlinL, &
BARBHREEITT 72, S v - L TR 1ICE LD FEKAWS X
2009 4F 12 H26 H, &3 L#E AWS X 20104E2 H 3 HA HEH % BdG L7z,
ENENOX =050 7 F NI 1045, 604, 24 WM TLICF—F o h—ICHEH%
ik s, MO 7 7 AL E LTSRS N TV A, RIFFEHNO 720, 24 BT & 04
FT—5 o9, HFEEAR (C), &E - &IERE (C), HPMHRE (%), HPY
JE (m/s), BRfEAREE (m/s), HPHHS (Wmh) o7 —% 2R L7
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Ice-free areas on the Soya Coast (left, black areas), and the locations of AWSs at Yukidori Zawa in

Fig. 1.
Langhovde (right upper panel), and Kizahashi Hama in Skarvsnes (right lower panel). Maps in right
panels are the photo-copies published from Geospatial Information Authority of Japan in 2014.
K1 FUYTRTTFERBNEAANNVT ASAE ST LEICHE L7 B AR BN E O
t 2 —FOREIK
Table 1. Sensors employed on AWSs at Yukidori Zawa, Langhovde, and Kizahashi Hama, Skarvsnes.
. HEFH S L < 1X
7 — ) — F g N
E2Rin A ik it 3 ¥ £ 6 B
F—Fui— Campbell CR-1000-4M-XT
JE ) - G E Young 05103-47 0.3 m/s 0-60 m/s
RIEFE Vaissala PTB210 0.30 hPa 800-1060 hPa
A &8 Prede PCM-01(L) 7 mV / 1kW 315-2800 nm
K& Prede PAR-01(L) 10 mV /3000 xmol / 400-700 nm
W/ m?
EXAN L Kipp & Zonen CUV3 345 uV/ W/ m? 290-385 nm
HMP155D 0.1% (IREE)

iRy

Vaissala

1% (1% )
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22. BHMEMKRBAT -2 OB

AR CORLBINGESED ) 5, KETHCD-ROM & LTF— % AR L Tw 25 20104F,
BLU2011 0 24 ReRERT— 5 (K7, 2012, 2013) &, FRINAWS BLUE S}
LIt AWS DO [R4ED 24 Re4EEF 7 — & 2K L 72, WHRICH WO KL 2E T
PR (C), s - & (C), B PIRRRE (%), HPFEE (n/s), BRHEEK
AR (m/s), HEFHHEE MIm’) THha. 4B, HEFEHHELE HPFHHFHE TR
TEBRL, FRREXSILEOBNFT—% ERA—0HAE L.

H¥EHS (Wm) = HAES HEHE (MI/m®) X 10%/86400

T2, HRIWAWS & &SI LE AWS TOERIERO 720, H 3 EE & il o Btk %
HiEEE 7 7 TR L7z

3. KR EER
3.1. [EBTEICASh 34

2010 4 & 2011 4F O EFIEI O FEFIHFMIZENEN - 11.5C, - 106CTH Y, RKFE/K
AIRIZ 2010 4EA56.0C/—39.1TC, 2011 4EAT4.9T/-352C & e » Tz A ORIROHE
A5 2010 252011 AE X ) LA ZHDCEG THh o722 e hbir s (M2A). WY
DH oL DEGLEMICHYET S 7-9 AT TOHFEHREIE, 2010 FiELIFLIE
=30C LA &AL L TW722%, 2011 4RI H PHAIRA -30C UL T 2it& Lz HIF 1 HD
Loz 2010 4E L 2011 SEDOKIREB OAEE, T 72D HAFOLIMAT2010 4T 2011
EAILBI S B THERS L Tz 2 &1k, FRINE X S LEO AWS T FBR B <
N, MHEEBIZB VT 2011 FELFIZ-30CLUTOHFHRIME 5 5 VIREAIETH - /-
ZEERLTW (M2B, ©).

SAmDAE - FEIZABMIIE 2 S =D O A TRLL Tz, HP&RIE A
HEEFLHFREE LTEILTAa S E, B TOBIMGEEERICHR, FEREESIFIL
ETOSIMIIWTNOATL YT I2CHRESCHER L TCwzZ epbhol (X3). I
FIHEH & M §E 2D AWS TO H P RIMOBKAEL L 2 &, Hido A PHETHIzL I
1-2CHEE, WMk X ) L FEBLIRORRAFHWITH N L D30, EFEEdLE L
11-3 BB oSKEE NS SBERETH L 2 L, LF2HE Lz 4-10 AR
AN -15~15CRERELZLZH AT LI b o7z (M4). LFEGT Y F—
F& L b)) KEMEGE DR - OB % 12, &RiiE UE LIZER T 20C UL Eo%
BELETHIELHLIENS (EHITA, 2014), WBE AR AN O M I B L CRL R
TR ZEDLIRIICAE L, TR EGFRHEOH PHTIMOKRE L EE L5 L0 LIRS
ni:.
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Fig. 2. Daily mean temperature (C) at Syowa Station (4), Yukidori Zawa (B),
and Kizahashi Hama (C) during 2010-2011.
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Temperature (monthly mean, °C)
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Fig. 3. Monthly mean temperature at Syowa Station (red), Yukidori Zawa (blue), and
Kizahashi Hama (green) during 2010-2011.

Yk, 24EMo7— 213, HAE & iAo KRIZ BB O REMOFHZE M - 42
I 2R T, A X D BOHER- E SELIEICBWCEMZEL, FHT1-2C
FEEE, RSO IR T 2 2 &, AF0 H 5 3B M T £ 1ISCREDAE LI
LIZAELTWE I L ER LTV

32. EMEER - RE - BHET— 208

JI RS ot 2 5 X 5 B0 IR T OB, mRE I RATEIN
DFEHITHHFRHR - E ST LIETOBMRERCIE, ChSHBHERICE DEVHEL S
WD B, T, KEOKRICHELTW2HATIE, WAL TS T B2 TR0
L &N KEERIE R (75 NR) ORBLELLMREEDLH 5.

WA 2L 3 o0 JAl 3 7 — & 1% 2010 4F & 2011 R B VT, 7.1m/ss, 6.6m/s & 7 B AE P35 a5,
47.8m/s, 46.3m/s &\ ) IR ARBRHEEE Z FLdk L Tz (KSA). ZhCx L, HRIRTO
AR JEGE (R KB EGE) 13 2010 4F & 2011 4EICE 2 3.1 (38.8) m/s & 2.9 (39.4) m/s
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and between Kizahashi Hama and Syowa Station (bottom).

ThY, WHMELI D S HHED 12 BERRL,ATHE I LhbH 5 (K5B). &L LIER
BOTHRHAIEMICRL LJRUZFG MR L TB Y, 2011 SFEOFI A (5K b i Jalf)
13 3.5m/s (43.1m/fs) & 7> Tw7z (K 5C). Ohtani (22> (1990, 1991, 1992) #»H BHELINT
& -HPHIC B W THERTRE L7z 1988-1989 4ED T ¥ 7 & 7758 BIRIRIC BT 5 H I F3 il
X 1-5m/s OFPICH D, FEFEMEE L CIARIZETOME RSO 3m/s fi#EOfEE 25T
w7z, Tho s b HERIBEAER TOPHEMETSH 5 Toys R CRRT, 2013) D5
UTERA5ERETHEZ LA INT.

WA C O SRR O F RN ILAL R A S AR TH 2 (72 & 2 AXEBHATZEFT, 2014).
RIS L, HRI - ESFLIEO AWS BRIE T E S ISHALH (EbA S REHE D 12 60-
80° 4il) DR L % B H -7z (Ke6). EH (1971) 12X b &, $ AV ILVFRHHE
KA SHESE L 723 B AR oo s RN L, B S X ) )R < 70 B I % F5 4
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Fig. 5. Daily mean wind speed (m/s) at Syowa Station (A), Yukidori Zawa (B),
and Kizahashi Hama (C) during 2010-2011.
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Fig. 6. Wind rose for Yukidori Zawa (top) and Kizahasi Hama (bottom) during 2010-2011.

LCHY, SHOBMEET — 5 TTOMAZRLEEDE VLS, KBIO AWS K
TS B BOMIAICH 5 = & TILH ) OEAILMO EBIC X o Tl 5\ Z A5 -
TN 5B TREPE, X S LIS B TS AR LT 5 B 2 5

—75, BIEORALHIIA & 72 o T B HJE 2SI O TR D& & 7% 5 T 2 1T REME D



SO R A AR O /R D FF 173

Sk

ERITRETHAH. INOBATIHAMEBI Y LHHEEREETH LM & LT, MilifET
T DEREOHGATY) 27+ - RV ABEOIHE A EE T 5B, AL ) b
T OB OFIEBEEI/NS L R ) RF iz, EEDEE S 2 Lz, BillotE»
SR ELRE O SRR A AR AT L, G & IR FRRE T O W A S oS LTRE D B 6. AT -4
DHR TR I & NAD G I L7225, WG Ao PRI FMEm X ) v
FTHORNIBWTHEOITHER L TEBY, A4 Ed A ¥ VIS & o Tljdk aii)sima sy
BlhoTnablITEEISIZE)ITHS.

PRSI L TIRBFRIN, S SELEE DIRREBR L TWE L5 T, BAE
WZHARREAER 10% BERDOfiZ /R L Tz (7). FEH%ZE L 60% % i 30% 1320
HPATLB LT 7z, 1988-1998 £ DT BIRIZB VTS, MU IR IZ AL E & %o
PHCZE) % LT/ (Ohtani ef al., 1990, 1991, 1992). LI ki, ARENZER] L 72 2> 0HEFS
FoBHcBNT, BEREMEN LD BEDICHERTLEANH L L E2RTLDOTH
5.

HFEHHSIIFRR - ST LEE QWKL D Db TFNINERME 2> T/ (X
8). HFEORAKATFHAGE L CIIMAZEMT400Wm ZBZ AL 2-5THBY, WEH
WTHIZIFFAFEOMATLEFS N Tz LaL, FHIN - X3 LIED AWS Bl R0k
WX BRI D ), BHESIEE 2o THEAES N T L ) BEHL1H 5. 20
7o, BEEORKHESBINSNLET 5% HE, KBESEORWFRHICBWTIZ 10% 28
AHREET, WAL TOBIMEL D b HPFHHENES % 25580 Sz,

33. [RBRERDEYRENDZEDER

MFEZB 2 EYEET MO BZ L LT, FHRIEAIVKE (0C) MLzl zH
AL, WEFZEH & W R AR o KR - R - R - HFEERBE R L TA (K2).
2010 42 1 H~2011 4 12 H £ TO 2 FE B THIAIK M & Bl 5 7z 01, RFZEH#H TIE 53 H
Tho/zolzxtL, FEBRTIE102 0, &S LETIE 20104 1 HoRFHIOME (1 A
B—ETRIKMUEOHERDRT V) 2HEL00, ThEBRVWTHIRMEBIY L
W74 HERo Tz SR OCU ETHho7-HEZMIDL, 2o OKIROFEHMEL D
Lzl A, WM TIEH 1T, MBEEHTIEIN2CL R -7 T2, FMMOEREIE
WM T 7.6 m/s THo 72D L, MBI TIZZOKEGOMAEL 2o Tz, D
TE N AIMET I B AL T &7 (HEIic k), p<0.0001). AFHXHEREE - HEHIZH
LT RS & Mg w0 P & OMICHE AR ZPMINTE, iR 0CUL LoHICE
WC, MEEEAMAIL D BB L, RRHCAHERL Lo Tnd I e bho .
DEDZEFFERRE &SI LETIE, KA EZRTHEASHANM LD b 25138
Ho TZORORMMA ICTIEERHI IR, ABRZLEC» REALEHFIHL LW
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Fig. 7. Daily mean relative humidity (%) at Syowa Station (4), Yukidori Zawa (B),
and Kizahashi Hama (C) during 2010-2011.
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Fig. 8. Daily mean solar radiation (W/m’) at Syowa Station (4), Yukidori Zawa (B),
and Kizahashi Hama (C) during 2010-2011.
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2 2010-2011 FICHIN S 7z HPHEIRAS 0C ko HE & £ O DKL BB O P & L%
Table 2. Days with temperatures above 0C during 2010-2011 at Syowa, Yukidori Zawa, and Kizahashi
Hama. Mean values of temperature, humidity, wind speed and radiation within these days were
calculated and the significance of differences between Syowa and each observation site was assessed
using t-test. The standard deviation of each mean value is given in the parentheses. All mean values
for Yukidori Zawa and Kizahashi Hama differ significantly from those for Syowa (p<0.0001).

B b B Fn = EER EJE LR wE
Observation site Syowa Station  Yukidori Zawa  Kizahashi Hama Note
0CUL Lo H#% 53 102 74* X LETIE
Days with temperatures 2000 1 Ho
above 0°C T — X PNRE
iR (C) 1.02 (0.69) 2.15(1.26) 2.08 (1.37) -8 7E CBE Fn B
Temperature il W #E A T
ENENEEE
»H Y (p<0.0001)
wE (%) 68.4 (11.8) 54.3 (14.1) 57.2 (15.1) [l -
Humidity
AE (m/s) 7.6 (5.3) 3.6 (1.9 4.3 (2.0) Eil =
Wind speed
H & (W/m?) 290 (54.8) 221 (107) 199 (124) Eil =

Solar radiation

RTHLDTHA. Tz, FHIROH VI HGHIFMERD 23 LD FERE TH % 200
Wm' (HEEREELT17TMIM) &4hoTWw ZOHEE, WAL LAS vk
Ao, HREEOHEUCHIN SN2 FE P HY (MMIm?, AT R — & <= http://www.
data.jma.go.jp/obd/stats/etrn/view/nml_sfc_ym.php?prec_no=44&block no=47662&year=&month=
&day=&view=pl) £V b I5FFIEDTANT—FENDHLILEEBERTL I LhD, Al
ARHUETH 2 HIZBWT, HHEFT AV F =R DG BIEENIC & o THREEIIAR
RIBLRNNTIERwEZEzZoNs, BANEBOH L+ > 7 VE LD BIETHETH D,
R DA —RAEFE NI LB B H 5 2 LAY, Mgk aif ok A DR #EL ¥
LWbdob LTwa RIS SN S,

4. B b DI
RAMRERGEICAYOAFTEREBNEHWE L, 2H70 AWS ik L TR R0 B
WERGL, X2 2 FEHOBEBBNGEZ P L CRELRZ K. sl g & L72Ig
A COBMPRERIC N, DT O X ) RIS R Sz,
(1) S HAOZBHRIS BT, BRAAR/FEAAE MU/ 7 &2 - AR BhRICBI L
FELL T 5
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(2) RiE—FEBELFHHELTI2CHE, V7R TTFTHEBR - AHNVTAFAEE
W LiRFE RO TN,

(3) BRI AEEIC KT VS, WE RO EGR I A O o RE L §5 <, 72,
FUBR I HEAN SR & D B BN T 7z

(4) VREEBRELIIM T A BCCIRAIE L X D b 10% REEZIRE A VAR WIS o 72,

(5) HEHIMMEHTOME D /NS AR L, AWS iRESFTOMEEE LS

(6) SimAS0CLLEE e 2 WIHIIIAAIEE Y BAWMT 2L L L->TBY, oMM
WKBWTREDFI <, A2, 200W/m’ ik HEA5is s Tuni.

Ltk ARBFZETH 7z 24 BEBERILSRO AR 5, 10 4, 1 BelifE% Hbe, HFaE
D AWS BIlFEERIE T — 5 LR = MEL AR L TV EETH 5.

AN 2 FERES B2 24720, 25 51 - 53 R H AR IR BINER 0 35 I I BLIR G O B E -
PAFEERF IS B W CE R BB COWFE R VW2 wiz, S L CUE#T 5.
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