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Interannual variation of landfast ice condition in Liitzow-Holmbukta,
Antarctica, derived from navigation log of icebreaker Shirase
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Abstract: Characteristics of sea-ice conditions in Liitzow-Holmbukta, Antarctica,
have been investigated using the ice navigation log from the icebreaker Shirase, which
has made a voyage almost at the same season and in the same sailing route every year
since 1983. The vessel is considered as a suitable monitoring platform for sea ice.
Not only basic information such as ice thickness and snow depth, but also ramming
icebreaking data have been analyzed. In particular, the penetrating distances by
ramming reflect difficulty in ice navigation and show distinctly interannual variations
from 1983 to 2002. The periods with longer distances are consistent with those when
breakup of landfast ice occurred frequently in the bay. The penetrating distances
have shown a tendency to increase since the end of the 1990s, when ice breakup has
been pronounced.
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The outward-voyage tracks of the icebreaker Shirase in Liitzow-Holmbukta.
indicates the location at noon on a certain day. All the year tracks have been superimposed
for operations from 1983 to 2002. Straight lines connecting locations which cross land have

been eliminated.
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Fig. 2. Interannual variations of (a) sea-ice thickness, (b) snow depth and (c) maximum ice

thickness plus snow depth. Plotted data are maximum values for each day. No data were
recorded in 1984 or 1985.
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Fig. 3. Interannual variations of number of rams and average speed in the fast ice region en route to
Syowa Station. A bar chart shows the number of rams and closed circles show average speed
(knot) in the fast ice region.

12l EE I Db E DL, —HT, 1990 FROH] - iR T 3 v 7 EENL L, BT 1991 4F
(337%) & 2000 [H A TWAE. TOEDTHHR (1991-1992 4) ICEfis ks I v 7D
WEUL, V) 2 - RV ABOERFIKE, EROEEK - KBIcE T 20z EH 5 &,
FH4441 AT b L TV B GBEERE). 1990 FARLIFE E OV D IS WIRBED LV TV 5.,
COHHD—2E LT, 3. 1IHTENIEEFMOERIC X BHEHEE ORERB NS N T
WaEFEZoNS. K313, EEKEENITS 2 HHOHTE) bR L. 53 v 7K
DEZVEITHSPINE W EVSBRBRSNS. L L, T3 v 7 BEHH 1000 B %2 %
&, T OEDFEHET]E 0.5knot LINICE D, BOHEBRIRNIHR TS 2 LIFF AW,

53 v/ RO RNE, FiTk > TEBKBOME (0% 0 EEKEADMEALEDOED

12 K BIKHA T DR HELDZAL) CHIBEEN TR 5 T & (3.1 1) ITRE ARIFET 5 AlHE
WS, - T, KEPHESZE & 5IC3HKOEE OEVNKI S 1 7oKIR O LR E
RS B 72dIciE, 73 v 7T 0 AT IREYSIERE S 3B DRIV EER S
ns.



186 LRI &

33. KE-BEELSIVITLOBRK

53 VBRI 3 & ofEEEE I S N, HEETIE—HY D O R - L
TidfienTwa, CoERoREAVOKITOREEREO—> LR L. KES
FUOREEFEEERESE OBIRAR 4 1TRd. T, EEFE#IES I v/ —EbichoH
S TRENTV S, KE, BEE BLOMBEOMIAS WIE EEHIERE < 72 5B
FEORON S, HOEHERER, KEFLEEEERORE W EAHIKNTERE IS &«
EEREEEZ ONS.

B 5 1 @K TRIC Bl S NIOKE EEEROFRZRT. Bo>ERBREVA, WE

500

(a)

400

300

200

AVE. DISTANCE (m)

100

T

Illllllllllllllllll_i‘lJ;lL
L]

o

L — T T T T T T T T T T 1 T T T T T T T T

40 80 120 160 200 240 280 320 360 400 440 480 520
MAX. ICE THICKNESS (cm)

o

500

(b)

N
o
o
1
T

300 +

TT T T T T

200 ~

AVE. DISTANCE (m)

100 +

T T

MAX. SNOW DEPTH (cm)



[LoH] BKkT—229RT ) 2V 4 « mIVAEEEKDOZEAL 187

DRI R EN 2 S FOHES R SN 2, EWKIBTEZERS D & OSBRI B
<, FEBRANOK EEFREOMAIC SN S T ENEEMICHEETE 2. K4BLUK S O
R o, 73 v7Ick 2 EHEROERD, KECHSEOEORY, dHbbiEikok
RO A ZEAL % KM L TV 2 A REME 2 /RIE 4 2.

34. SEIUVIEOELEROELEL

EHEEEO B2 RETT oy b L bDEX 6 1TRT. T 3 v VEfORHEHE
C&->THEIY, oo bEOZ O (53 v 7ESBEZ V) F1, R CE RO
bNEL, BLWIKIRAS TL o | ORI#EEHA L C & AR LTV A, HIEEEE 1990 4%
O - I E Y. —7, 1980 FE AR & O 1990 FEARK LIS (3 W HEREEDS SoiR &
NTVA, FHS (2004) 1Tk B &, ©F4EOBIIFERA S 1990 4 (32 7%) & 2000 4 (42
) WHEWRIKE BEEE2ETIKORES) pEllshicl EidronTEy, H#iHE
BESO s e HOZ WS ERTNLDOFICR SN, EWMICEET 5. 58, 2003 4
450 © 7 3 v/ EIEETH D 45 RETIKE, #ME), HIES mPKiTA3 2000 4
DI GE L TV 5 C &3, BREEKOIKEPTESZENRED LT 2R (K20 &b&

B 6 i U;vj-$WA@W@m%mﬁmmLtﬁﬁ%¢%@mwu%@mtmtt

500 T

r (c)
= 400 -+
300 +

200 +

AVE. DISTANCE (m)

100 +

0x|||||||||‘r||r‘r||||||||||||‘1|;1—r|v

0 100 200 300 400 500 600 700
MAX. SNOW + ICE (cm)

X 4 7\/7ﬁ®&ﬁﬁ%t(wtkf (b) EEE, (o) KELEEEOM &L DRR. IKIE
ERESHORAMEEARM L, EHEHES 3 v 7 —RY ey o B EEETRLTL
5.%%@%ﬁ%ﬁﬁﬁwbtéa
Fig. 4. Relation between penetration distance and (a) maximum ice thickness and (b) snow depth.
The distances are indicated as daily mean value per one ramming action. Each solid line is
an exponential approximation.
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solid line is a linear regression.
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