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Sea ice production variability in the Antarctic coastal polynyas
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High ice production in Antarctic coastal polynyas is responsible for the dense water formation, leading to Antarctic Bottom
Water (AABW) formation. Our past studies gave the mapping of sea ice production in the Southern Ocean, based on heat-flux
calculation with ice thickness data derived from satellite data. This study presents the interannual and seasonal variability of
sea ice production in the 13 major coastal polynyas from 1992 to 2013. The specific values of satellite derived sea ice
production are validated by the sea ice production calculated from elephant seal bio-logging data. The Ross Ice Shelf Polynya
has large ice production reduction events in 2000 and 2002 due to the giant icebergs calved from the Ross Ice Shelf and its ice
production in late 2000s has recovered. The Mertz Glacier Polynya has also large ice production reduction events in 2010 due
to the Mertz Glacier calving and its ice production has been keeping minimum record every year until now. It has been
considered that the variability of wind and temperature including SAM and SOI could contribute as a major factor for the long
term variability of sea ice production in the Antarctic coastal polynyas. However, the result of this study suggests that ice
shelves, glacier, fast ice, and offshore first-year ice are more important factors. Antarctic coastal polynyas have active
interannual variability, are formed in the AABW formation areas, and are the areas where the ice shelf melting have
accelerated. Therefore, Antarctic coastal polynyas could directly affect to the AABW formation, and thus the monitoring of sea
ice production is considered to be important for the better understandings for the AABW variability.

FAMRID AR U =Y O K AR OZENL, BN CAER SN D BB EREMAK O LB OB L CTHER
WLV 5D, n AL A —RA NT U TEBEAICEBW T, @EEKEEBKDOBEAKESITERSE ST
Lo MWEKAEERIT, RBEKOIERICERE5EZ)DXF—NRTA—F—D—D2Thbd, £, WKAEEIIHEY T
T A CHEH . DK T ~D CDW DR AZIH L, MUK O E w2 IH T 220808 H 2 LZ 2 6 TnD, Kif
ZEDHINL, RFEAFECB T 2B NERY =Y TOUWKEERDOEH ZHONITEHZ L TH D,

N AR Y =Y COWKAEEROREMEAENICEEL 5 2 28K & LTiE, SAM X SOl 25 O - ALRIRDZE
PR RKZREHEZRZL TV DEEIONTERER, AMMREOEREILIF., INHIEFEENIFZFEREIHNITND
FER LIRS TR Tlz, TNED L FRRO =250 —AD X 912, MWK « KT « EHEK « HED—FKDHE)
MOFNE Y BEREBEEZRZ LWL LRI, —2RIEX, 2 A ERFER) =YL A LY RY =% T
RN 51z, KK OREIZ L » TIEKAEEENMB L2 7r—A2AThsd, —2HIF., r—7F 2 L—iK
VXN T —RY =X TRONTZE DI, EEKOMEEDMKEEEDEINIEEL 52X T-7r—ATHD,
=2REF., T2 BoRY =FR0oRY S 2ATE R =Y TRONEZLE T, MEDOT LB R R
VT ANT R WD — @mm®ﬁ$®@mﬁﬁ@9_;of\D%T)ﬁkwﬁﬁ#@%_ﬁofﬁméFg#
WML EEZOND T —ATHD, 2L 2O —R3HEBINC L > TRBEINTZHDOTHY . BHEUFENT
T=HIZHRB L, FOEMEIMILVERIZTNLOERLTWDA[EEERH 5,

AN R U =Y IC B DK AEE R, MMEEKOAERICH L THA L7 MBS S, 2000 40 o A4
KAREEA R hR0, 2010 D A VY KIHREEA X R D X H 2, KIREBORELZ T T, WKEERICKE 72
BAENEZD2FERH D, ZHITKKEAREIC LD KEOBWKOFIH L E - T, MEMEEAKOERICK L TRE A
W 2955, MBERBKOAERIL, BN RO LRI GG TIThTE Y . ZOJE THKI - K
K« EHEKNELTDE, ZORBERESLSZTLFLRD, BERBEMCEZ > TWODHKIKEENL, 2RIHIC
JEMRDATREMER BV | TSR OBEBEKEKOEMIKREREEL 5 X DAEMENDH V. KKEBOL /2 5T,
WKEEEOT =) 7 25% LT T ER, MMERBKOLEZHMET 5 ETCHEHETHILIEEZLND,



