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Abstract:  This report describes the activities of the 52nd Japanese Antarctic Research
Expedition (JARE-52) during the 2010—2011 austral summer. JARE-52, as the first year
of the “VIlIth JARE 6-year program”, carried out various research projects and logistical
plans. Basic observations, composed of routine observations and monitoring
observations, were continued as part of long-term observations, and a newly established
prioritized research program “Globa Warming Investigated from the Antarctic” was
started, comprising three sub-targets: “Globa Environmental Changes from the Antarctic
Middle and Upper Atmosphere”, “ Responses of Southern Ocean Ecosystems in Global
Warming” and “Current and Future Global Environment seen from Glacial — Interglacia
Cycles’. Ten projects of the ordinary research observations program, including astronomy
in Antarctica, were also carried out. The largest tasks of the expedition were the setting of
the large atmospheric MST/IS radar (PANSY) and the construction of a building for
harnessing natural energy and providing garage space. The main summer activities
involved the transportation of materials, the maintenance of facilities at Syowa Station,
and observations from on board the icebreaker RV Shirase and in the field, including an
inland trip to Dome Fuji Station.

Given the extensive sea ice in Lutzow-Hélm Bay following the 51st expedition, we
expected difficult conditions during the 2010-2011 season and possibly challenges to
overcome in accomplishing the entire program. Our predictions proved to be accurate, as
we encountered thick fast ice covered by a thick snow layer, and severe ice conditions in
the pack ice area with folded ice. The weather conditions were relatively cam in
December but challenging in January, with long periods of strong wind, snowfall, and
blowing snow, as well as record low sunshine hours. Despite the conditions, we managed
to accomplish most of the large-scale construction projects and observations that were
assigned high priority. The latter half of February saw the return of strong winds and
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blowing snow, along with several blizzards, forcing us to change our flight plans and
abandon all operations in the Amundsen Bay area.

An independent team on board the RV Umitaka-maru visited the Southern Ocean at
110°-140°E, where they encountered severe searice conditions. Sub-target 2 of the
prioritized research proram (“Responses of Southern Ocean Ecosystems in Global
Warming”) was met and other projects were accomplished.
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Table 1. Research projects of JARE-52.
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Table 2. Logistical plans of JARE-52.
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Table 3. Members of JARE-52.
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Table 4.  Summary of the summer operation of JARE-52.
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Fig. 1. Windspeed (a) and cloud amount and sunshine duration (b) during the austral
summer 2010-2011 at Syowa Station.
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AREATV, 2 A EHISOEHROMENSE T L, 12O HEMEIERTE 2. REBOS
WAFO— VOBEKEZE L, BRI 1%, KON ERIE 4% FRE 1% 5 2 L AT
ENT. 2 ARV Y O 5 0ERR S 7z,

(© LAY—54F—Fi

LAY =94 F—i%, EAMEBNOP T RKMRAL -5 —CTIIMET LI LB TER

WRRIRERHE, BT 0V VED RS & £ OREHEZALZ i - B - i
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WKBWTHIETA2bDTH A, 74 F—%iEiE, 82cm KA, NAYAGQ A A v F -
PVAL—HF— (BW, 2W D 217), ZEH R RO EFHFEE 47 v A Vv 07— 1L
HREP SR L. ZHEONN O 2 BE TLABIBMAN ISR ORKE - 21T, ORI
BRI, & o CHRERBFICHIBINZ 17> 72, 1 AR Po%iT, 4l b EERIY )
WOILETH 572 2HD L —F— 0kl ROFMEE T L, Bk R L7, ENRER
EREOMREIREN, WX TOMER VI PR IN. BFBNE R BOKE %
1o 72, REBICEDP S OBEDEZ MR L7z, 2 A0~ Ich KL B o Bl 2 170,
KIERE - PEIEORE a7 7 A VERG Lz, Tz, BOEELREE SR EEE E Bbh
L= &POTHM L7z, KEOL—F =2 bT TUDH Y, BiEFiL —F—Cc@lill z
FEhti L 7.
412, H7 75—~ 2 [EiEAEEROIGE %@L TS MEREREEAH) |

WHGEERY: AL RO [Lo®] 20 L CBMZFE_ L7z, TEEIL] oMK
TOBHNIM 2 51 &Mk, FRZEOHH THh 5 HEUKERFERR O 1956-57 4E12, % 1K
AR BMISETRR O [534] OFifERE LT TUk, UHETH -7z Sho [
JEHL BT (UM-10-04) (&, [HEIEAL] @ 2010 SEFEEHEALHED D B, 7 —< ¥ FL—
FN—= FHIZBWT, W 110 BEMLE 140 EE 2 Tl & L7z ool Tirb e (K22
)., 2024 HIZ7) =<y bV ERIEEL, =25 7 EEZ (FHum#E%EAKE) B X
DREBEZ GG L, 20 26 HIZBIILA CoL 2 & BB 2 BaA L 7. ®ifk 58 BELLR @
HAFZERI - R EIER T, T L2/ R O T TR Bl 2 T & 72, 8
W CoeTfETIE, TLOHE] X DIHALAEZBREROEINE, HREHRA RO AL
L7z, F7z, KBEBROBIIN T, AR EHEME L CHMoMEERE FEHi L7z, kil
RWIROBHEIZLY, ToBOBNNEZ —HBEH L CHEMBL. 2011414 5H, Bl
C16 TOEIMN % I\ E SR 2 B, T2 €Y - Fa VUV~ RBE L, Bk 140
MEmAEO S LA RKE Sy 7 74 A (k) [iEh, b Loo@illziki L7, 18
Hi D15 F CEMBIM A FEM L, 22 AR = bAAB L. BHEHEIDTOLBY TH
5.

(@ RIRERBIN

ERERERICRE L3607 4 A M7 v 7 OKEEB00m, 1500 m, 3000m) %
W, FHRWEOLMREEZ LEICh ) RRNICNET 550 7T, 12 31 H, EEA] 12
X 0 mifEE 59 BE 59 4 9 #, WU 109 ¥ 58 43 1 B, JKiR 4400 m I1ZERTE L 7.

(b) H R BB SRR B

(RS AL] 2B 28 & M —H T2 BT, TORBORIIC [L S8 fEl Kk O
TIHMOBIW (CTD, A, 7V %y 7 xy MBI 2FERL7Z. 125 H: Bills AR
(58.247°S, 110.000°E), 6 H: AJ2 (59.600°S, 110.001°E), 6-7 H:AJ3 (62.002°S, 110.013°E),
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2011 4 3 A 5 H: AJl" (58.230°S, 110.000°E), 6 H:AJ" (59.572°S, 110.014°E), 7 H: A’
(61.591°S, 110.017°E), 9 H:AJM (62.479°S, 141.484°E) ThH -7z (K 2BM).

(o WW7Z 7 Bl

W75 v 7 b 2B 7V — T DEALHEE pCO2 125 % 2 B T (= A F YRR IS
XBPAKE, KT X B KA ERRK), W77 > 7 b 2O A XGRS
GBI & EHEBAREGEH R B, W75 » 27 b v oAl (7 aa 7 4 VG
EABHRID 2Lz, B, R 110 R OF 140 R, BT DIS R & TH
5.

(d) FKIEERERBIN

R R % 72 SR e R & A IR ORI E 2 R L 72, [L S8 FkC
BWT12H6H, MiEGOE25 28, BAZLUO0E 15 20IcHAL, [HEAL] 12X 12
JI 31 H, FEfEB9 3275 64, HiE 113 B 34 ) 5 I Tl L 7-.

(e HBREEFEOM ML

AR BT 2 HEEERE VAL AT e S T T B A TR L 720, ARBRE T COf
FURE O W Bl o flsE, K pH Kk 2 F w7 AR E O E HEER, KRBV T A
S EE DK Z W7o B O ME ERZ 1T o572, 20104 12 J] 28 H~ 2011 4 1
A5 HIZ2C, FMAFFEBIAEEIC TNy Yy d y b CHRE LA EEEE V. F28R
WCHWWZ2RIE, 3D LI 5% P bR L= A2 X D FEE - A SR, BHIED 56
b,

(f) A REDA

HREEHEOBFR, MMtz R 5720, Vv 294 U Ry b, ARTF 4Ry
MITERKREZITo 72, ELZZHBEIRT% AV YEELTRBED, HoOF
&, BARBORE, Ei, SEOWESFEEET 5.

(o) AR IR E BN

FKI AR pCO,, KA CO S, MYEC/KIR, 3575 o MBeAUEBIR, RAKICK 2HE
R RIE (DIC) W KB RIZ [L S, MBI Mt X D 1T- 7=,
413. B 77—~ 3 [HRM—ROKIT A 2 v b 5 -3 &gk o i BR3RBE |

(@ PIEE N — 25 UHHRAT

RE E L S16 40 5 PIEE 1000 km @ F— 45 Ui ¥ THEO KT 21T, V— bk
THEA BB A FERT 2 & & 1T, F—25 URMIcORRERBIREITLOWE, B
Hl, MERTORKRERNT L2740y 27— 7)) v 72 Ei, S ORI 7
OFBLIEN ZFFIFETH L. FDIEH, T v 7B KB O 720 OWiEE D
P gihi L 72,

BIMARIT L7212 H 23 HIZ [LHE] RUHHMER,»S AR - WEEZERL, 512
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24 HICRRBIMHOBMEY 22—, BEEV2—NVEFKBY Y 2H6% 2 ¥ 7 T2
LVMRET I ENOMHTE 572 V) HAT TRWEIEWE OISR %45 51 K, 452K
BRE 8 DX EE 2T T, 26 HICHFEL o7 E52KKH - TR 74 (KLY —
¥ —, U, Arc, EE, e, BT, dRE), 51 KBRE 3% (LA, WH, MH) 2%
THLSM1004 &L, V) 18HEFEGI LTS Lz, A3 1388 TH 51 K4
BN STz Y ) 8B x iz, AT 1337 & hfkiiisy (MD364) F Tl X
INVFOLRGEIV—1 (NMD V—1) #RHEL, 1H 12 B F—=25 UEmIc84 L.
wi, KA WL oD b I TAREE LS00, KFEICEESTIERZRITTH -
7o. V= bMEPTIE, REREY 7)) v, HRE, GPSE LIETT— 5 OIUE, A
QEGH, NSRBI E OGRS (F—2 5007 — 2 a7 —KX KU Argos 3, #7713
St L O RR L Argos ), HIZEER M OB AT ETORST (MD364 KL K O K — A
S UML) 217720 DAANCHE S F— 25 CIEHICRE ShCw 28 2 KK 2 7 216
o (PEAR—V) ZEILL, WHIRETENICR bR o7z, F—2A5 U5 S30 Tl
V== by — eI —FTH-T, VY BRIITHIXLA., SB026iE [Led] ~Ya
Ty —I2TZEL, [LoE] FEKELIC2R0WHa Y7 (—28 k) 1T L 7-.
INT, F=A5UEMIZIRS2E20PDKRa 7IZ 1712/ E 2o 7.

(b) F—245 Ui ToBlill

1H1229HFCTHO 18 HRM, F—25URERMETZORBEICHEL, BllEIT-72. il
TIX 35FEME N % 44ERDICVE BT, v =27 Vichto TR E L1
5 ETHERIZIE) T & 72 WEIELOMEEBN % 17 5 7228, JKilit >+ —2% 1800 m
WCHHRL 72720, TRUTORETFT -5 386N eh o7z, LEE, Wk, WEoT7— %13
WETE .

KIEREAS LY HALRGT L v 2T, LEHEIZ F— 25 UREihn 5 7 km B O
TIRE225r AR, WX 39 39 4RO ICBE) L CEML Az, 113miEFZ THEHIL, =
TR RI L7z, kg a 7 NI BAR — v 38 & L CHREL IR o 72, R REIfLE o C
TANY LT —OFMEATo 72, WERVSEETOY V7Y ¥ 7 aftv, Fblh o
Nn. Mf), 15-20RETOY > 7)) ¥ 7 &M L7225, HEF TGN GWZ EhbHr
T VTR RS L.

(0) T 3 B AT

IRIRZEB P - CTHEIRIZFR S M7 IREReRIRHUE 2 8Ll 9~ 2 BIWT, ~ V5 € — A58
VRESTE N OB PR 2 W T, MO B S B R A 2 G L e, AR s LT
Vavsd - RVAE, =75 Vv=Mbhorz (TAVEVEEPIL). Vavyst - Kb
AEIIRDIE IR TE Lo 728, B E COFEEBRKL LT v 7R 7T THT
D 1HMORAENEIL 7.
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4.2, —RRERFEEA
421, FERRA D OARINE « T T NIV Y RILFDO R

P7HEE K — A5 UEMIC BV Tl LH 2 IG5 2 LASHETH - 7. oA
OB E LT, 40 em il L 2R OB, RO TOZROY S SFE, KAFES
EWAL, WIKRFLERH X FI2L 5 BEHFE, RURELZENEZITV, BAHICEANRE
i, 2 AT EEEE, I6mAS sy 7 —, EEREE=5—, @K A7 (HRCAM 2),
4 N Web /1 A 5, 25 om [ 58 L O Rk 2 RHE L7z,

HREMRBIN, 77—~ 32U T LN =T L ANT =250 F TOWERE
ZATo 7z KIS, TLHR] 25 SI6~OHAIZE L Ti&, RKICEBWH O A5 ERKE
YVa—)b (PLATO-F) RELBMEY 22—, ZNOZFEWT LMY ) 2 AR 7% X
)y 7l LTz, SIBICTY VHMAV.TOR, TRHRKMEI 2 - VEEHL, F—2501
AT 572, 20114E 1 A 14 HIC F— 2.5 UIEHIC TRICEM o BB %47\, 40 cm 7k
MV EEGEOMAT - EZBE, LH 20 HIZHRINRSI X 12827 7—A I 4 ballz
7o, ZOthk, BIEREEDS BT MEM AL, BUEZ R LT L 7. SEARAMRC
X B220W % SMEi 22-24 H, KEFEDS EWEIL 24-28 HIZHEM L7225, £ 8 0w ei
BRI A T DR SN T — & OEAE S Ik L7z, 40 om S EE E AR ISR 1 FRE) L 72.
FALKRFERA A G 2ELICHBEL, 1528 AOH A R OZORKT-Zilsk L7,

16mA5 sy 7 —13 18 HIZEIE L, 24 H X ) &R, 58 BSSHRET o @kt 2 % G L
7z, MAREEY 2—VORBETIIWL OLOMBEIRELLD, WFhb ML T26 H
Wy Iy &BEL, 27 H L) #EfaEiz G L. 2RI x5 (HRCAM 2) 1325 H KD
), HHEREE=% (Snodar) 1$25 H XD 7— Y HURZ MG L7245, BREHEEICAR
EHH o7z, 2MHIEEEE (Twin Cam) IFKBERAOEEZRTr I vV NS ERES T
AR RS 72OOHFA N A 5T, HBORHEED L TRMOBERZET OV TH
L0, BN L, TR Cc& %>z, TwinCam, HRCAM 2, Snodar,
16 m&AG s 7 — ORI TRT PLATO-F 2 S EBMIEINTBY, HARKIHNET S F
TOER, MATHEHINLGFETHL. BEET 21— NVORE LICIZ4H50 Web B X T8
BREINTEBY), HETHS PORREE=F—TX 5.

DI, SI625 F— 245 LI F TOAEER L TRIIC L 2 RAKEAEDOWE %
v, BEREe &I REKESIEREENCHAT 228, F—2456CEMTIE 051 mm
EIFWITH LR WETH H 2 EATERTE 7.

RETHEBEOL S, B L THERMOEMIBIE L, SERMICTERT EHkE
AT THo7z. 16MEAHRY T — IR EOMEABRFADZA T TH Y, B ToO/EER
BIATKIGIC P ERBR 22 &, RIS A T ORE EF OB+ 5 20 KA THR R
FEHMICRHLAF S22l e R EPRELMETH 72, T2, HMAKERE
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b IRAIERAT 3T L, 7Y =< PVTHERL 2B OEAMBIIR K238 U728, Fai
T A MTELRD S ZMETICHE TOARARARAEL, MLICHHAZELZ. F—2a5U3H%
i S FESCBIH O 2 TR TE e ho/z. LA L, MEEdH-72b00, B
W CTHM 27— 7 PG TE, BARE S MFICHRET T L OERHICKRET TH 5.
422 KBpJRT 3V F— D5 ETEA & B EINE ORI o

BRABLA AT 225, BN TRl & J2Mti L 72,

(@) SuperDARN %43k L — % — il

B2HF L— 45— 7 ¥ 7 HRFEEZ G S E A, 51 REKE O 2/ THEMEL
oo WHEDOLZWT YT F LA Y MRV FVED 2R GE R L. EHIR I PANSY B
FEEICATER SN, HoRiHEZE L 2 ENTE o7,

(b) M AREIIE

WEEHE8(EEH: 1 H 12 H), inEEoAs—L Y (W:1H24R8), 475 (d:2 A
2H) ICHEINTOWEABIIGHIOWT, RFEEEIT- 72, HE8 X T — & (mikASHESE
DI0HAPSEILLTEY, CEH—F (70254 K0F— % OitEEAE) %558 L T
B L7222, EREMIEZLES G0, AA—L VIZIEE Tho72720, BEOIEHTF v 7
EATVWERESR LW L 2R L. A YR T T TR, TS EEDPEE3I AL EILELTY
72728, CF A — FaRZHR LB 217 - 72k, EHICEE L7, F—A5 U4V — b
ORI T OY R — A 5 USRS R E S N7 S E ARV AR EHIBHIIUREITH Y, 2o
BAFIE F— 25 USEHURITRRIC X D EE S N7z, CFH — PO L 57— 7 MLE T\, 2%
B IR %0 B & i L7z,
423 FRECRIZE B, RAOMMEREIK & gk A & N OTE S o BB

MBS KO L S 22T, 7—=FF Y L—Wo 5HITIZBWT, 2011 4F 2
H2THOLHBCRBERmE 7T 7 7 4 7 —, lEh, KiRESEE, KRS Y10 #E L3E
APV AR R A BRI L7z, AR U i B ) OV s R i A 20t L 72, 3%l L
TARRRIE 24E 2 D5 54 KE TR T ETH 5. sREH AL N1(E S 352.6 m; 67°09.236'S,
67°48.147'E), N2 (777 m; 67°05.956'S, 67°47.369'E), N3 (1457 m; 67°00.505'S, 67°45.422'E),
N4 (1895 m; 66°49.593'S, 67°38.640'E), N5 (2984 m; 66°19.800S, 67°19.062'E) @ 5 M T,
N5 DRk EVESE % 0655 LT IZBAMG L7z, NHARIC/ESEDHEA, o N1 o % fE3 X 1518
LTICHIET A2 e TE7. b, BUIIHFR RICH 52 CDOMAT T THESE L TBWI2A
Z AERITIR D T 72kBE28, ARSI Y RIF2BICE T LT Th 72, £/, K
POP AR AERT T — 7 2R L7, Ny 727 v 7RI B2 08 FNHHEL, 165
RiF7-FFRHEEED 28007 SHOBY FITEEIRDONL.
424, FREA ¥ FEEX UK & i BB O BLI

(@ L5 Hik okl
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(Lo fitiEd, Vv - RV AELEZORPHEKITIZB VT, FAR LD S M ikE
BEHEHEOKE =2 ML, filE LoKE 2 #Eiatill Lz, fHERE T & » A
T RO LERVLBRITEE ORI 7 2 12 & ZK OB X D, Wi{ET— 5 5 5k K
OCBRES DT — 5 2 WS Lz, VM S 2 HR 2 5 BEUIC & 2 ikBIll 2175 72, it
{7 1Z ADCP(Acoustic Doppler Current Profiler) 12 & 2 5Bl 7 — %, KilEE=%1) > 7
AF R BRHT— 7 R L7z, B 110 B ET XCTD (3% TR /KIRZEEERD 12
X B KRR AT B 24T o 72, BIROKIE IS O AR A FORIEEN & >~ —oE T — ¥
EOG L7z, &dB, BPTT IV 7OBICRE CEHNIoKEEE L =L, L—H—
HEERT O EhATF N 7z2%, FCIBETEZ. L L, v b — A — a7z,
AREIE D ADCP @ 71 75— & 45 51 KBRAARICHE L T L v, X DBREDE WA N—IIK
WS B0EENDH 5.

(b) BEFNEHbAS 52 oK OB

BRI ZE T O E AR LT, M EKEBRIE Y —oRET— % IS L7z, AL 12
H28 HIZHARBMIZTERM L7z, KEL U —EHTOMHITT YY) ¥ 712X ) IKEZ Sl
L, 1fEFrofka 7 204 L7z, SECIE2 H 6 DS BT CEML, 10 o
KUY Y7 & To7z0 TUSR] B s S MAELAA AN £ Cok ElxLy— bk,
LAKMIZEME T, A —FE—CNVTKEBM S AT 25 (T4 AT —2) &V JICHERK
L, #ILTKETF—=F 20 L7z, 72, [Lo¥] BEHAO300mMUSTT A AT — A
ZEJLCOKETFT =7 20U%, SHICTAARYMICED 28I TOKE, BEEz
FRL 72, SININEY — X VAR TE SR ERENIEL, FY ) Y 7 ha8E L.
FIOT A AR ) IVHE2% %0, BUIRRHZZL 7.

425, FMRA YA — VIZ B U7z R P S B a3 o B

J R PE R B0 & S S B 72015 A8 KRR TREL AT T\ /e, B REARAL 367
(FTIR) O5HOFHAT BN Z MR T 2 BHE L LT, HBr 2 VICX BHE R TFERAT
OWEE IR L7z, BRERED 57225, et EERIEHRE S 2 2 Lo S h.

426. IT7OVIH D RIFRE - OKEIRO W) B
(@ i k@i

USR] offils T, KAOWINZ L2 7o VEEBE, PR EEBEDZ A 5
VEA=F RO =0 A—=%2KI2L5, 7OV - BORERREIE A OB %
FEWL, B TOZT O VONERE L B iz 5 L2 HME L7z, FRIC 52K
BxCld, HURBDBHRENSEMT LI LT, TITRERA ¥ AT THED» OME
Iz 7u v VolEoRns Ea s Nz, D7 eV oEEE R, ES 06 B
DALY b5 0SHKDOE—~BINEFE TRY T TWE] - 5L, N—=F4 7 VhT v
& — (OPC) 12 & RN, TH o x—# 2k pHEMmEFE (BC) &, PSAP ( Particle Soot
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Absorption Photometer; 300°C ZL iz NIEINMZR T £ >) 1T X 2 H6HIUREL, BAaM A7 oo
A—Z X BHEARE, BREER T v 7 — (CPC) 12X 5 10 nm P Lok EE
Rl & AT - 72, EETIE, B A2l 2 BORERLUERNORBEN KL LT, £
L= —%BnTmB UL T2, TLoE] 025 OO AL, RHLHEE CTHAT
L TR OB L7, SR mSEBIIR S 3P o8 % 20 72, PR OERED
FTHICLY PSAP 7 4 V& —ORMIZHIHLN L Z L HE L, SHABMEE BHiET L TR
APULEE 2D,

ERBEIIZOWTIE, AW T IFA=IBBPRORRE o723 01, ¥—aXx—%
NEFRIC 7 — & 2 U C & 72, BRD 5 BOSEMEOMESMENREONTVWD. 72721
I7UY VORI L TiE, SHORHTHBEOEMETL, KRamAiE&EE (8 1km)
FEEICBR S N7z,

(b) BRI B b e 4 B 0 8

BC ERBEDUHED/0, TH O X —F ZFEHRABIMEICERELT12 28 H X ) ll
& BIR L7z,

IT7UYNY Y TFORG % 2 35 HICFER L7z, 852 KETIk 2 BFEHAAZN, 1A
L—HF—DORMEL ) A ZOMBETHAART & o 7205, 5lEME 2B L CEM OB %%
Wi L7z, WBRE 35 km FCHERICEIMATE, LoD &MHBICHET LA LEAGPST—%
MOHB Lz BIIRAY 375 =12 X ) MR KAz, & T H i AK LG o & B 7 35
Thot720, MEMAEL. T70 VLY Y FORE LEENDOR AR TN S,
427 THINEBEEACK T 5 7 7)) =RV F v OERBISE O

2010412 1 23 H~ 201142 H 7HE T, BkE 2% TT ¥ 7R 7 748012 47 HIBWAE L,
7T =R F U OTE R, BRRRHEET o, 20Eh, 2 4 12 HICEH 0%
B AR FE M, 72, 77 RT TR ST D EHRR O HIR Y A% 55 ol F
LTHBY, BHMRAY 375 —2AHMEHTE .

(@ XY FrofrHiEERE

LS OB M TR 45 RIS HR 2 e T — s 0 M — 235 L, 4 kD ST E 72, NER
&, GPS—REET— ¥ 17— 16 A (N 7 HEEAIZMEER S H5), €5t aAoar—+
IR T A — 15 R, FkE RO — + e A — S AEK, T — 9k TH -
2o MR L7Zza % —09 b 37ROV TIE, RYFYOEH TOFRMTHIZOWTD
Blifas— 2286, B onTREYNZ S DL o7z,

OB TIE, & HICHATHE L CEZREHT 2V ur—5 —% 20 kI E
A L7205, SR S IEPEIE 2D, 5D 17 E3REEH ToRREzfRF>Z & &
oz,

(b) ¥ F v OEFIRDIL A
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LI OB TE REBR OB ORHE, HEOREFHN 2 Mk IS ER L7z, 43— X VI3
FHRMATE L, AL 5 708 (12 4 23 H) LHUEDPGREZ -T2, 2D, 64 Hp
5 108 WOEEASL L7225, SEEIIWHR L, 2 H 12 B 26 F &, BHIC kBT 2 0%
o7,

KLV HOBHHIZBNTHERBUL 1708 (12 H27H) 225 9548 (LH6H) (2,
Bz 480 (WA 21H) 527 2H13H) LHBIEL YD hhot.

BIBEANY) 27 5 — % flio 72k R v 3 22k, Vo8 ULH 25 H W5 H% %
HIgdT), Y=Ly AH25H: 8603, O xH72AK (AH25H: 8E47) RN % 224k
THER L. T, ZOMBIS—F 4 —=h5, TV 7NV ANVRY AH25H: 80, F
WE QA2 0: 807, BO¥EE QA3H:#5H) oMz wIFhifkod
% SO TH - 7.

4.2.8. EBEEETIIBT S mtkE L ARRROS A & YRGB
(@) O TR L5 &M oK =

FRIKICEDLN, BT 72%ANE o7z, KAE 2 H 11 H 1108 LT 2 75ecm Th - 7.
(b) B BT 2 PR AR SR

TR0 2812 BT, WHEIERICH ST 2 AWM O RN % HIZ,
JERAE 2RI L 72, A7 — L VR CIREARE~ v POEEM AN 72, S OFEM
v MEE LTl L72BHRKRY V050 - FERILS 5 &), EWHERMLFEY A 7 i
Mo MAEWHEZHEET A EDNTEL., TV IR TFIEOEL AL TWDE LT
&, WHDPHH L CWRIRE AL 72, ElS CEWMIRLSEY A 2 V387 hh, Lo
X9 BB S D2 WRE. AHNVT AR AR (k) <k (2781 ORIz
fTo7z. TNETORMAENRMBITMZ, S SICWEMBERICED 2 EiEEET 2 L0
BRI SNG., 5V 7R 7 FHEBMTE, EAREY Y M2RIL 72, KEIZER
WEICE DN, ZOEREIIAFT 2MEN O L HEEZHS 2T 5.

(o) ZEWya BRI

WA L T - Ha 2 AR L 3 5 B 2RI L 72, AR RS AR R 2 KT %
AYTH Y, WRERREROMIE - R - R T ICH 2 BE R AR A ST 5, HER T
bo L LHMVIBIRAEN TH S, ZOMIIE, BICITHEEE WHOADPHIIEMN L 25T
N7 0L BRI NLDS, MR CTHABEDORE DM INTnDE. TRHEHLRIC
Y570, AUyrruerareEeadfe LGRAERINZIT 72, 20— L YK,
AANT AR A (KRR, Bl (BT W) DS, 9 7R 7 FEERR L
RO TRTA TS 72N L 72, FRRTIEZ7 ey I QIRIL, FERIGZ LKz
WREIZ L7z, LR ORBHRIUIH 72> TlE, ML 5 I ast 2 ¥ MRICE E 5 7288
GOFEBER (77 AN) BERIOEGE Lz, KGBEHNIHE) WEBHOF Yy F ARy MlIw
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DR BWEM DAL T B2 OS2I T R, BEEk L IR GRAR FITEE) oW 2

BINRS.

429. 777 b UREEMEOLS) L BREAT L OBRICBET 2058 (NI

H AP i IS B C ik, 45 7 KBROBIRIFRB & 0 @ R 8 & U-CilEm B - (b5 B &
OB AT i S T & 72 (AR BIINE S 38 Rk & D E= %) » JHFZE@lll) .
FEIZ, HRE 110 - 728 7 — 7 1Z404E DL LiZh 7o TER SN TB Y, MAHEDHE
TEBRBEB 2T T2 L THELDIDERSTWD, LA LA, 451 KBKE )AL
728 TLOHE] IZBWTIE, fiE L 7R2S ORI BIN K OB 1251 % & Bl 5 i
50, TNETITONTEEMNI X 2 EED 5K $ TOARGI AR %% BHI1AT
birwhtt o/, 22T, THEL] UM-10-04 i B\ TR 110 B K OF 140 BERRIS
o 72 PE B - L% - AEWICBIT 2 BN 2 RkRE R ISR L, HRPE DR BRI & RIS D
TeVERT AL EARBIIOEKE L.
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Table 5.  Number of man-days of the summer operation at Syowa Station.

THAR Bk L SEHH% & @k

KEIKRE L — 7 — BNz % 66.5 305 97.0
KEIRE L — & — BN A 715 42 1135
AR AV F — Bl 383 73 456.0
THHALBIBOR s 10 0 10.0
avrY—=1r75 b 985 56 1545
B, SE A 37 7 44.0

FERA — N =R — b, EIR 295 39 68.5
) 2 20 0 20.0
B A 735 8 815
KRSV — & — ik iB e 3125 785 391.0
RS, oK g% 88 0 88.0
e B, &2 b, EAYUs 10 0 10.0
JeBIHIEMR Bdus 4 0 4.0
B 74 0 74.0
A B A B 0 195 195
Fran 57.5 12 69.5
—FintE 8 5 130
57 & —H 3 0 30
ATHI5HE 10 0 10.0
e SR AL, PRl L — kB 11 0 11.0
i 15 0 15.0
157K AL AL B 7 3 10.0
Z DA EAEE 87 4 91.0
P26 o B 1 5 600 0 600
& FF 2076.5 386.5 2463.0
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