HOKKAIDO UNIVERSITY

Title BRAEBEDOBKICOWT |
Author (s) &1, 1EBEE; WAKATSUCHI, Masaaki
Citation KRR, 4iBE, 35, 281-286
Issue Date 1978-03-25
Doc URL https://hdl. handle.net/2115/18344

Type departmental bulletin paper

File Information 35 p281-286. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Masaaki WAKATSUCHI 1977 On Sea Ice near Showa Station, Antarctica.
perature Science, Ser. A, 35,

Low Tem-
(With English Summary p. 286)

A A Aok 2w T I

# + E BE
(£ 8 B % BF %8 FD
(RFa52 4 10 AR

L % & » &

FEZ, BT REERMBREBIEO—BEE LT, 1976 F 1 An5 19774F 1 A ¥ ToOH 14
], mEEREAE A U CRIEROwBER O E KT O COEBA BN Y Tit-7. &

Liif_zow 'Holm

5 o
% O .. {

E1E

B~G oz, —F%BLTHEZI2EL, FouHEXOEFETHo1,
ThPAOBREEEES 1 H -

BRERR OIS (A~R)

* bHEERPEEHETENES £ 1864 5

EERSE HBE #3558 BRS2E



282 ¥ o+ E B

DOYF T ML BIA LY, T TREX70~80 € vFOFHATEEKREE LW, FLTE
DEFEKDOTR, —FEMCTEIN Im OWAIER L, ZOFBREKFOFR, EHIFO
BHSAYRE LT, BAROPEHBEC OV, 22T, HRKOEECHMERLE,
INRBOWKBECETA VALY =RHIL LT WD EEL TRDIW K OB ECOWTHRE
T 5,

I 8 3 & =
BRSOV, FIRKEFELTHSD, ZOWEIL, VY »hiaBokENECh
b, KETHI DS Rt o bR IR 300~600m B o Tn, HEKDE XL, B L - ToR0E
WEH oot ERBHATHD A~G T, BRIFEBRETOH 0 cm LR TEEOH 2m T
WL, ¥, COA~GOBRIC L HEIDBE, 1hlihfllevFCThotz, H2H
RERBRUEOH T, vl 5 v /w7 FETHD, Thb ORI, SME

E2F BUWAMEOEEFK
A v gk (B AR B 3vsk75E (E F %)



FE AR 2 © gk 283

AL TESEREL L, FohBXDOEEThole, ThBEMEOERFL, KOFKHKX
ST I0m DFTCHKBFLOSIR T, BRI 28 B2 cm 568 10cm ©
8 TEEHLICIR » THFUIR T e,

IIL. ® A K &

BERNYERTLIEMNTEREEIRL, AR0mo=27 ¥y (BHH) AT, &
KeREdt, KEEKANSHTHABLORIXME L, ¥, GREEEHRIVF v
2 VEABRERACT, KESm OBREEK - R LTEBKOBELYRE L., IHREBXD
HoEiz, BR30m O 7% 10cm fiEoR Iy L, ToF RIS cRF DR, &
ALt R X hlE L,

IV. 8 8 & 8

BRKOEIzoOWTOBEME, B, E, FogBALSETHE-%, chbo AR
WE, —EESREBFKNEN - Tnie, BRIFEIRO LI AR L, BEREL, B8N
FIAORDEL B AN 25 12 BB LTWS, kORI, ZORTTR
1ldem Thote, FrRKRIE, BRMELCRT 2 BTFSELHG, CORYRSE, 8
BEET TIE IR Im U Ehosfob h i}, TOROEHKERIE LI THD, KERK
Bg L Cix, Stefan ORD X 5 isBHmALD 5,

"E‘ZOO‘ o ’__,f" Q :
o I . .‘_-"- a
3 o
< | -8
o

150 | e
s e
o L o N #rer08
0 .
w
z -]
5 2 e St.B
I 100 ° F
- a E

/./

OT 1 1 r—l 1 I 1 '

0 1000 2000 3000 4000

ACCUMLATED DEGREE - DAYS
£330 BHEEECHTIRKEOCEL

I=aXlR

T TIEKE, RIFEEE, o KERETED, ZE 3XOBHRY Stefan OEH
RICHEB L THRDERD LI HRBRBRABES R,
1?2 = 9R+108? (1)

S CHKERBED 3 E 5 {EIL, BRESY I X - T 1967 4Eh 5 1969 FEiz 6 URBFEM H 2 O



284 # o4+ E OB

AR DN TR SHICHER 20~24 XD RE WV, TREINT, MKERIZZmBTEE
D, FRUBIIBELTWEH, ThIKRAKET Thicb bbb, B LsR
AR CE SHEY LicicdThH 5,

KRCHEIHO L OERE LIBKOEX T &, FOBAKEIASHTWIERkDESd%
METSHE, MEOCHRIFARDO I I T 5T, ZOMMG, WKHEKE 28 k0E 13,
KEHME & SITEEMRCHENL, WEOBMRL, AL d=01-1 DX TEHEIIh D
T DD, ‘

35 Y
£ 30}
-
w
o 25F
a
< LA .
w L (]
o 20 . .0..

o

151 »
g Ly
1]
<10+ '.
':E .
(L]
w S5f
s =

0 ) 1 ) 1 1 ] O T i \ [

0 50 100 150 200 250 300 350

THICKNESS OF SEA ICE (cm)
FAR BEBogvBRECodLIOBK

—HBE SR OKEE, BEHEFEEENES PR TH - &, B DERG
CREMERBPEEL Qo &, L BBEREMS Lkm Y E3BR W2 &
Enb, TAVAEY=DPHE DT> Tnickbic LTI, 747 A2y —2BT5%RI3,
BEDLY HHNLY L - ThENRTWED, Rl d ekBoORRE, 74 VA&
— DRI TEDT DD TH D, #-T, WRKOFEE 0 ZKRANLRDD = LIRS,

pi = (1-d/l) pw (2)

ZZTowik, KESMmOKBEBLIOCESENLRDILBBRKOBETHS, ZORLDLRDI
WKROBEERDWTIL, FLECTLDHTHS, ThitXs e, BEX70cm b 2m ¥ TOWHR
KOEEIIIZE—ET, FH0921 THh-Tz, WRKOBEDOWERXLE DWREZRL L > Tikd
RTWBEH, 2053, BAEPEIPFCHEDL EFTERYAIEL WS4, 7514 Vol
BT, EoFBERRDLRIL, kOB EOEENENEE RIS T, 5
DHEVRDBE L EEB2 B, FLBAKOESBC VUL, H1ECRIRLIIK, B
SR IHTRIE—ET, FOFHEIL, 248% Thot, [N, ESERRENE{L
T DEIXDEE DT, N OBERERH D2, SEOES B 2.48%0 OEKDOHED
FRER, FhicEiE—&% L T\\5,



FE B 5 52 o oK 285

g1 B W & F

T

guws | pon | PosE | okms g SEREPL L ERO TS ek o m ok o
(=°C) (cm) {cm) (%) | ¢ 1
B | V.12 16.9 } 114 12 | 0105 | 239 — —
” { VI 7 246 | 130 13 0.1C0 ’ % R —
vl W 246 | 155 15 0097 | 224 | 27.10 0.927
ro b me 211 | 164 16 I I —
” | VI 17 25.2 f 168 18 0.107 2.57 | 2708 | cor7
r K10 162 | 1845 18 | 0098 544 0 2126 0927
R SRt 18.1 198 215 | 0.109 351 | 2726 U 0915
» X118 6.0 ; 198.5 18.9 [ 0.095 2.06 27.42 ‘ 0.930
E V.14 19.5 106 8 0.075 1.78 -
” Vi 26 22.2 157 15 0.0% 2.41 27.03 0.929
p VIL. 18 259 166 17 0.102 2.60 27.20 0.922
” IX. 12 239 189 20 0.106 2.62 2736 0.918
” X. 9 155 195.2 18.7 0.09 2.68 27.42 0.929
p X. 27 1.1 196 215 0.110 2.31 27.28 0.914
" .15 99 1925 19 0.099 2.19 2736 0.926
F V.14 195 110 9 0.081 2.12 .
p VI 27 24.8 151 17 0.113 3.00 — —
p VIL. 20 286 172 185 0.108 2.75 253 0917
” K. 12 239 1935 19.5 0.101 2.44 2736 | 0924
p X. 9 155 197 22 0.112 3.00 27.28 ' c.ol2
p X. 25 14.5 198.5 20 0.101 2.55 2716 | 0923
P XL. 16 6.6 186 222 0.119 2.44 2133 | 0905
D XI. 16 6.6 186 18.3 0.098 2.23 2719 | 0927
p V.20 142 76 8 0.105 2.64 -] =
p X.6 | 99 296 34 0.115 1.68 27.23 0.909
ST 0.102 2.48 \ 27.28 0.921

WK DM BEDMRE OB DOVTIL, FRDBERABONIH, ZOHIDONT

Wk ENC LT 5,

V. #& i
BB AR AR R0 O HE K I DWW T OB R - S U T OB S it it - 7o,

1) #okoFE iz, BHEBKR 1976 F48) O 1lmgEhrs, 3IF7 5 AMK 2m ¥ C#m
Lize FLTEDHRIBFIC I AARMEBOI-DICEA Lic, 2D 1m»b 2m ¥ TTIL,
WK DEIRBRELE K LT, 3IEKRD X 5 BRc#m L,

I? = 9R +108?

2) BEEp370cm 2D 3m F TOWKIE, KEDHK 107 23gAKE Eic i T,



286 # + E B

3) WKOEER, BEALEICILTY, RE—ET, FH021 THo7z, ZOEIIER
fEL D L H T,
4) HpkOEHES BT, 248% C, BEECILTRIE-ETH -1

Bb g, BLOCHRREOT T, RIBHRICDEH R oW 17T KB BRMK AR
DERCOLREBBLET, TRERMTIY, EA@ERVLEWHEERCERHORE
ZERLET,

X 3

1) ¥R AR 5 EEA+T— - EH 8 1971 EEEMEBCHI2ERORELBHEEEOHM
RieonT. BEEER, 41, 62-66.

2) BEFEL-W K- BHEARTE 1954 BKOBFE (20 #). LiEs +— 7 7 BREOEKHE. &
BER, 13, 59-103.

3) AL - FHHEER 1959 F2REEHEEBMCEL Tl » LIBKBEURYE, *hclT52, 3082,
B, 8, 464-481.

4) NEFREHE 1968 KO BMMMEOBE IV. XOBRNLCHEER EEHY, WERE, 26, 329-349.

Summary

The author stayed at Showa Station, in Antarctica from January 1976 to January 1977 as
a member of the 17 th Japanese Antarctic Research Expeditions and made an observation on
physical properties of sea ice. The ice was a one-year ice with the thickness which was about
1m at the beginning of the observation and increased to 2 m subsegently. The thickness of
accreted ice is represented by equation 1. which was obtained by applying the Stefan’ s law.

In the test site, about 1km from the shore, sea ice was very flat and looked like a blue
ice. There was no accumulated snow on top of it during observation periods. Holes of 30 ¢cm
in diameter were made by using a core drill. The thickness of ice, I and the height above
sea level, d were measured. Since it is reasonable to assume that the ice sheet is in an
isostatic condition, the density of ice was calculated from equation 2, where the density of sea
water, ow was obtained from observed values of temperature and salinity.

The results are summarized as follows.
(1) The thickness of ice increased from 1 to 2m in proportion to the square root of the

accumulated degree-days of frost.

(2) The ratio of the height above sea level to the total thickness, d/I=0.1.
(3) The average density of sea ice was estimated as 0.921.
{4) The average salinity of sea ice had little correlation to the thickness of ice, being ap-

proximately constant.



