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Structure and Thermal Conductivity of Marginal Sea Ice
in the Arctic Ocean
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Comiso has proposed a sea ice model, however, the model is not practical for the Chukchi
Sea, one of the marginal seas, since fresh ice is most frequently seen here. Authors,
therefore, propose some ice models of the Chukchi Sea along with thermal conductivity.
Sea ice shows the highest variability in structure and they are categorized into five groups.
Occurrence of each ice type is also estimated.

Sea ice is accompanied by snow cover. The depth ranges from 1 to 40cm or more and
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also shows high variability. The snow depth affects microwave emissive property, so a

statistical method for occurrence of snow depth is necessary for microwave remote sensing

of ice-snow system. Then authors propose an empirical probability density function for

snow depth.

Thermal conductivity, density and depths where ice samples were collected were cor-

related with each other. The thermal conductivity is higher at larger density. The

density is higher at larger depth, therefore, the thermal conductivity is higher at larger

depth.

Key words : sea ice model, Chukchi Sea, thermal conductivity, snow cover, microwave
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Fig.1 Schematic diagram illustrating the basic

difference between first-year and multi-year
ice {(from Comiso, 1983).
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Fig. 2 Observation site. @ is the observation site in
1991 cruise of International Arctic Ocean
Expedition (84°49’N, 40°03’E ; Aug. 27, 1991).
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gical observations.
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Month/Day/Year | No. |Latitude and Longitude
9/25/1992 1 71°30° 157°00°
9/26/1992 2 71°10° 163°49°
9/27/1992 3 71°46° 167°50°
9/29/1992 4 71°16° 174°32’
9/30/1992 5 71°05" 174°29
9/28/1993 1 73°52° 157 3T
9/28/1994 1 72°08" 168°07°
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10/05/1994 3 70°17° 165°08°
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Fig.4 Sectional schematic sketch of typical ice floe
in the Chukchi Sea.
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Fig.5 Five categories of sea ice structure in the
Chukchi Sea.
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Fig. 6 Occurrence of snow depth.
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Table 1 Occurrence of ice type

Ice type Occurrence (%)

I 19.0

I 19.0

I 14.3

IV 0.5

Vv 14.3
Other types 23.9
Total 100.0
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Fig. 7 Cumulative occurrence of snow depth.
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Fig. 9 Dependence of ice density on the depth from

ice surface.
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Ono (1990).

1000

XWEEZ oNSFERBCHT ARIEEEL BV TRERE
HEZRELAER 8BEBKTHE, Ki=0554W/
m-K&7 -7,

Cofth, K213, @wKAKBY 3 EEHE EKEDR
BERLILEDTH S, IO OBEOME LS, @wEIKA
CB BIEEBAER, KECKEMT 5,

JAMSTECR, 32 (1995)



4 ¥5

(1) bhvbhPBIEERL 2, IERERDF 2

7 Fick 5K, EWAEEES, hlkiEEo
WK ERIEED RS, £LTC, KZE1~20H
CHRAET A L RRETH B,

(2) #WKIBLTHEEEZED, £/, EZOEEIT 1~
e OEFTE(LT 3, T, BEBROWEK%E
w4703 V4 A bY) —-THET ABEE, BF
REDOHEZBERMNE D OPIRNTD A 5,

(3) KA OBELRRE I, Bl BE WKEES
WIKET 5, Fric, Bl omkid, TRIBEOHE
KEDHEEPEHTH 5120, EBKANBEERRE
HWHETH 5,

BEbHVYIC

FE O3, HAE IBEkEEEFVERRTT,
T~ oK OREE PP I BE T A AR R W IC AL
D2HDTH S, Tz, deliEKD 5> b, HREDHEKIK
IKDVWTRIPIBREDTFT—26bD, X5IKEBKOME
PPk H ARECHEAMMSEONE, THIXLT,
B OEKIKICOWTIHEBEEAE T =708, b
LHADOHELLZREPEEN S,

F i, B, KJERENE LU WA 2mEK
T3 0WKOBE &1L, BEKIZO2VWTHZDDOHTE
WHEEETH 5, S HiCiE, OB KREKS SO O
ZER, WBKkEBELTITON A2 KRE~BIHEBOEBIZHE
SNEVEFHEINZ 1, HEDEFNVERTIIEI
IRV, L L, #EKBERLRK~EERHEEE
FMBE L 83 BHIICIE, FITRAKBGLE S OHEKD
MENSBL {2578, BIEOHEKOERINERICES
%o B, EE S IREKOEHRAIE <A 7 o) £—

JAMSTECR, 32 (1995)

by Ik DERPTH SH, FiLBLEHS T
i, ERAIFER L EBEOEIKRIIZH D DA—HDBRS
N3, TNIRKPESEOEELEHICERE L ik
DELNTVWEWIEDTHBLEELLNS, THNEDL
TiE, HKPHEE ORI ERED € F VLD AFIC &
DM T WD, AP THNIcE DT, BHAEBKOE
BRI R A S GICE A T2,

S5

1) A RKRE JBWE7 V-7, =47 ofick
3K E OEEEHEE L, Pk 6 £E (520
B) #WERFERNE Y ¥ -ARSKEER, pp.
178-179, YRk 649 H.

2) PRFHE - it B - EAKRE, kot
5 KER I, BT B KB B AR
&,  F50%5, pp. 83-97, 1992812H.

3) ik R{RTE - RGRESE, MIKIERIC B 1 5 KXEH:
B OERIZE. KIS BT 5 KRR - B
By & KUEZENCBET 5 ERILEIBTSY, 110-122,
AN Tt EEFER, (1990).

4) /NEFIERE, WK OBMIMHE ORI, (KRR,
A-24, 249-258, (1966).

5) /NEPEEHE, K D BBIHEE OB (RIEF,
A-24, 249-258, (1968).

6) Ulaby, F.T., R.K. Moore, and A K. Fung, Micro-
wave Remote Sensing, Active and Passive, Vol.

I, From Theory to Application, Artech House,
Inc., 1986, pp. 1479.

(JRRESH : 19954£ 5 H 8 H)

111



	北極海縁海の海氷の構造と熱伝導率
	1.はじめに
	2.海氷試料の採取および諸測定
	3.結果および検討
	4.結論
	おわりに
	参考文献


