Az T8

201247 H

FOE B FE K EF R

PERIODICAL OF OCEAN UNIVERSITY OF CHINA

42(7-8):001~009
July, 2012

% 22 & 51 UK 8] 98 B I 2 A8 A0 e F2 B2 i IR 3R i

REE, L%, #)

CFEBERAHETHRYEEREFEALRE, 1R FE 266100

& E: FIA 2003—2009 4 AMSR-E H P90k 5 BERR » X Bt i B 2% v A K L vk AR AT 2% v T A 0 22 1 5 1 vk )
WHEAT T 08T o AT X UKBR TSR UK ERBA A A » 748 SCTE I (B 6 R T Sk A 6 B 3R T AR K R B AR 0 TR IS vk BT A 19
Tk BT I UK T St (] D B4R 3 H b F A, S5 R R A B4R ) 10 HARE 11 H 40, P39 R EON 226 d.
VK TR AR B R AR 7R, R B R SRR AUARE . 24F BT AvK BB E AF- 228 (8. 3311, 55) X10° k', ¥K[8]
BB 1. 6910 km? , HEUAE 2004 4F . 454 NCEP FM A5l ot H 73 WG BB 20 & 3, 76 6~8 J 5 UK
WM R SRR T ERZ KSR WA oK 638 T AR S 2 2 KU A R S PR AR e e

KA
HEESES: P28.2

VKIS ; MK X FHFE; mEik
NkiREE: A

SEH:

(1]

(2]

L]

[4]

(5]

[6]

[7]

(8]

L9]

Smith S, Meunch R, Pease C H. Polynyas and leads: an overview
of physical process and environment [ J]. Journal of Geophysical
Research, 1990, 95. 9461-9479,

Barber D, Marsden R, Minnett P, et al. Physical processes within
the North Water (NOW) Polynya [J]. Atmos Ocean, 2001a, 39:
163-166.

Maqueda M A M , Willmott A J, Biggs N R T. Polynya dynam-
ics: A review of observations and modeling [J]. Review of Geo-
physics, 2004, 42, RG1004. doi;: 1029/2002RG000116.

EET, EIRNE. IR BUEIR WK R AL ) A R e LT,

PEEFRFFM . BARER, 2004, 34(1) . 1-6.

Grigg S B, Holbrook N J. The impact of polynyas on the stability
of the thermohaline circulation as simulated in a coupled ocean-at-
mosphere-sea ice box model [J]. Geophys Res Lett, 2001, 28(5)
767-C770.

Renfrew I A, King J C, Markus T. Coastal polynyas in the south-
ern Weddell Sea; variability of the surface energy budget[J]. J
Geophys Res, 2002, 107 (C6), 3063. doi: 10, 1029/
2000JC000720.

Deacon G E R. The hydrography of the Southern Ocean [R]. [s.
1. 7: Discovery Rep, 1937, 1241.

Gorden A L, Oceanography of Antarctic waters [C]. //Reid ] L, ed.
Antarctic Oceanography. [s. 1. ]: Ant Res Ser. , 1971, 15. 169-203.

Gorden A L. An Antarctic oceanographic section along 170 E [J].
Deep Sea Res, 1975, 22. 357-377.

[10] Jacobs S'S, Georgi D T. Observations on the southwest Indian

Antarctic Ocean [M. // Angel M. A voyage of discovery. Ox-
ford: Pergamon Press, 1997, 43-84,

[117 Nunes Vaz R A, Lennon G W. Physical oceanography of Prydz

10-0720) %1l
Wk H 3. 2011-06-16 34837 H 3. 2011-08-21

TEZ WA EFEFE (1985-), 40, 44k, E-mail; cicely_al2@163. com

XERS:

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

1672-5174(2012)7-8-001-09

Bay region of Antarctic waters [J]. Deep-Sea Res, 1996, 43(5);
603-641.

WAE, B, BIREL, % BB MESIREKAIKE
KEHIBENIAE [T, WFER, 2002, 24(3): 1-8.

#IRW, WAER « ST, R - W, % R HREE
BEZFHKARIBGR [Cl. /#IKEL. BB EIBSCR G
Z8. dexE . AL, 1984 1-24,

Massom R A, Harris P T, Michael K J, et al. The distribution
and formative processes of latent-heat polynya in East Antarctic
[J7J. Annals of Glaciology, 1998, 27, 420-426.

Wu X, Budd W F, Allison I, Modelling the impacts of persistent
Antarctic polynyas with an atmosphere sea-ice general circulation
model[J]. Deep Sea Res. , 2003, II, 50; 1357-1372,

Smith NR , Dong Z , Kerry K R, et al. Water masses and cir-
culation in the region of Prydz Bay [J]. Antarctica. Deep Sea Re-
search, 1984, 31(9): 1121-1147,

IREE, BAH, THR. & EEE XK MBS
(0. HwHE5WE, 1996, 27(3): 229-236,

Shi Jiuxin, Cheng Yaoyao, Jiao Yutian, et al. Supercooled water
in austral summer in Prydz Bay, Antarctica [J]. Chinese Journal
of Oceanology and Limnology, 2011, doi; 10. 1007/s00343-010-
0011-5.

Hou J, Shi J, Heygster G, et al. Area of a polynya at Amery Ice
Shelf derived from AMSR-E 89 GHz sea ice concentrations and
MODIS images [ C]. Nanjing: Proceedings of the International
Conference on Remote Sensing Environment and Transportation
Engineering, 2011(1). 124-127,

Spreen G, Kaleschke L, Heygster G, Sea ice remote sensing u-
sing AMSR-E 89-GHz channels [J]. ] Geophys Res, 2008, 113,
C02S803, doi: 10. 1029/2005JC003384.

* HEBTHE  HRKARBA ST B (40676011) s HE SMBAM R AR ITRIT B (2008AA121701) s BOEHRH LT A A SRR B (NCET-

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

2 hOE W W K ¥ ¥ W 20124

[21] sk/phar, B#RE. F PPP HEARFEE M Amery 1K = 4E353) cessing techniques[J]. International Journal of Remote Sensing,
O [T]. IR, 2005, 30(10): 909-912. 2012, 33(7): 2214-2232.

[22] Fu H, Zhao J, Frey K E. Investigation of polynya dynamics in [23] A7, SOAAHT, MR B 258 A0 M i vk A T & R AR A
the northern Bering Sea using grayscale morphology image pro- (7], P EEERFFRIR: BARBE, 2011, 41(7/8); 9-16.

Temporal and Spatial Variation of the Mackenzie Bay Polynya, Antarctica
and Its Main Impact Factors

CHENG Yao-Yao, SHI Jiu-Xin, ZHENG Shao-Jun
(The Key Lab of Physical Oceanography, Ministry of Education, Ocean University of China, Qingdao 266100, China)

Abstract: The Mackenzie Bay polynya at the western and central front of the Amery Ice Shelf in the Pry-
dz Bay was studied by using daily AMSR-E sea ice concentration data from 2003 to 2009. According to the
characteristics of the polynya at the front of the ice shelf, growing point method was proposed to identify
such polynya based on threshold method and connected domain method. The study indicated that this po-
lynya appeared in late March and ended in late October or early November each year, and the mean open-
ing period was 226 days. Daily changed polynya area showed varied characteristics on synoptic scale. The
mean annually accumulative polynya area was (8, 331, 55) X10° km?. The polynya maximum area was
1. 69X 10* km?, which occured in 2004. Combined with daily NCEP reanalysis wind data, our analysis
showed that the wind was a major cause for the synoptic variation of the polynya, for there was high cor-
relation between polynya area and offshore wind speed from June to August.
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