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Estimation of ice production and dense water formation
in the northern Japan Sea
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Sea-ice production in the northern Japan Sea is estimated based on heat flux calculation using thin ice
thickness estimated from AMSR-E brightness temperatures (TBs). The thin ice thickness algorithm is developed
from comparisons between the polarization ratio of AMSR-E TBs and ice thickness. The ice thickness for the
comparison is estimated based on heat flux calculation using ice surface temperatures derived from cloud-free
AVHHR infrared images. The annual ice production averaged over 2002/03—2010/11 with its annual standard
deviation is estimated to be 0.69 + 0.11x10"" m’. Dense water formation in this area is also estimated using the ice
production. The heat loss to the atmosphere which determins the ice production and dense water formation is
mainly determined by the surface air temperature. The annunal ice production estimed in this study is about three
times larger than that in the previous study in which ice concentration by SSM/I was used. The result of this study
suggests that sea-ice formation in the northern Japan Sea can play an important role in the dense water formation in
the Japan Sea.

1. FUSHIC

HAWE (K1a) O@EEIC, KR TEREDHAREEGKIHFAET 5 (Uda, 1934; Yasui et al.,
1967), HARMG & A DWEE LR (<150m) WBE TR T 5720 A K HARED ML TF
JREWLAIAALTODE EZEZH6NT WS, STNETOMELS, 7724 AR 7 hdZDF T et
HMThHs I ENRBRINTWDS (Sudo, 1986; Senjyu and Sudo, 1994; Seung and Yoon, 1995;
Kawamura and Wu, 1998), HAW TIZAZE, BICILE O M= gl T KIS (X 1a) .
COWEKEICIE, IhERY =¥ (GEDKER) 2 E 5 (Martin et al., 1992), iItERY =Y Tlx. ¥
REBOBDPSKZNCEDIVRANHERIEFEIND Z LD, | BEKDOELIRTH 5 @& LK
BEnsd, HAMETH ., EEEKRIEEKITIEOIZR S 11, HEIZILAIAATHE 2 EDIRBIN TV
(Martin et al., 1992; Riser et al., 1999; Tally et al., 2003; Postlethwaite et al., 2005), Z D¥FHIZE T
ZUEKAEFERORE G DX, TN FEFCALBREIC X 2KEZE (BAMEEICHZDITEHD 5 #EKOH
&) ZHw7b D (Martin et al,, 1992) BHE—DSDTH Y, RA-MEMDET 7 v 7 AT KE LY
Bir B2 2WKEIZEBEREINTWRD»o7, RV ZVIXRER - ZREWICKECEHTLDT, TES
RO S DARED T — 8 TR ZMERDH 5, £ I TAIMETIE, REAPKRBEICEGI NV A 7 ik
BHEHC X D ANTHET =5 DRad T, &dIMRIEIE > AMSR-E OMEEIRED 5 R =PI
EZ ZTOWEKIEZHEET 2703 XL 2B EmPSRCHIE L. Z DKEZ W BUCEED S |
WKAEPER L BEEKEREZ RED -7, 3610, [REM LD 2T\, EDIRF X — 8 DK
BEEEZRDO TV E0ZFHNT,



2. T4 LBRAE

AMSR-E EUKE7 )L ) X LD, HERE ORI L. EoZvs AVHRR RS %
FH O 7 BUNCERTE D & B S N 7OKIE & DLl 6 /7o 72, #oKAEFERZ D % 720 O BN X,
AMSR-E I X 2#KEF —% (20135 6 km) &. ERA-interim 12 X 2 E R D&M, &Rk,
Eok, EE (1.5 EikT) 2HOT1I HEBICF> %, fRRTF—713. ¥ ABBCTEAZ 2. AMSR-
E KEDZ7 Yy FIZHF L7z, R&A-EKBOBIPELIZ, HARBIZE TR & & 2 6N 588X

NOBGEE 7 5 v 7 A% ZB L TRD =, KEIFFEKEEREL., WBETE?» S OBUFImEHIK 2 LK
LTz, WKAERERIE, HK (0.2 m) 7Yy FIZEWT, BJERIZ S THKEREICHELNSE LD L
KEL CTRED o7, BEEKEREIZ., FTHKEER> SHIEICHHRINZIE 7 7y 7 2 %KD,
B AL DI D & B S - 72, f#HT1E 2002/2003-2010/2011 4ED 9 ERT &I (1 2
H» 6 3H) Tiro 7z,

3. BBirfER

LA CERGH L 7K AEERD >y EY 7 (K 1b) 206, R =W O AL < A 2 fE
KBERIND Z EVBRINT, THEEERTZIFED ORI L > THERY =PRI NS 7T
H 5, LW O RGHKEER D 9 EMT OVHE & FEEOEMERZIX, 0.69 £ 0.11 x 10! m3 L
Bbonl, ZOMEIZEEORFES D (Martin et al., 1992) X O 2.7 b K&V, ZHEINFEFTD
HZEDEOKIEZZE L Tk oklzd b, AFEPEME I REDO Ry (HETH 2 LREKD 4 1%)
AMSR-E 7—4%%ZH\Wwi-72ThH %, ERA-interim I K 5 HIBORRT —% 2 H\7-@Hrh 6 . K
AR L BB R R D 5 KEAAND heat loss 13, FICRIMTHREF>TWB I DRI N,
NETOME L RIS, FOKBTDOWEKDE D% 33.2, MEEKDIEST%Z 34.1 ERE L 54,
IR E N A @B EARIZ TR 154 x 1012 m3 & RED Sz, Ziud, BUREREFEQHED S
RES 67z, HAWIEEKD renewal rate TH 547 1.3 x 102 m3 yr! (Gamo and Horibe, 1983) 12
VEis %, AWFEDOFERIE, HAWE O EEEKERIC T 2 KO 2 Hildk T 2 0 ENH B L%
AN -3 B
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B1 (a) HAMEE ZDfMS, 2 HOMKIRO SR Z K E T, ABIZEON SR T H 2 [HE
WA 2 DU TR A TR S, (b) PIEEBIRIC S 1 2 &I (1 2 326 3 H) ORFHPKAEERDS
feefii (2002/2003-2010/2011)



