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Deciphering Interactions Between Drifted Iceberg(s) and

Ocean Current in Antarctica
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ABSTRACT

Due to global warming, the formation of various sized icebergs drifted in the Antarctic
Ocean apparently expressed significant effects on characteristics of ocean current. This
first-attempt study disclosed the interactive mysteries behind ocean current and icebergs from
the perspective of transport phenomena, revealing whether the presence of large sized iceberg
enticed significant impacts to ocean current and the water flux of glacier. In addition, this
model study quantitatively unveiled the plausible mechanism, reasoning and solutions for

characteristics of Antarctic icebergs in response to world-wide global warming.
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do 2TRes B4R 0 s 4RA ke 98 37 & + A (Stastna, 2010) ¢ £A £ 2 P o
MR AR DD S B RL RS kEG P RERRRE AT G A ek
Fudi B35 0o A A Ak LR S R A IR 2 R DG S H R E R
(2010)4F %45 21: 2010 & B > & 4Brkim 5 f A0 b A B4 ) 2 BT kE iRk
RE (B 1) A 3 5k L #E 3 EER BRI R - BF AL > AR nERY ¢
fe B R ERRE R e B R o ﬂz%i#ﬂ MEREE e HAEOR SR DR B
MRk FERRE EREBRTE EEN BB I H ) ERgrie X F
B VR IRFE (02 “RPERFRE” (TEEIR %, El Nino
phenomenon)) > H R Fl it p FAH e B d 2 FFEGF BRI FARERE 0 FF
WA T AR FEPERTER  REAF THER S (PRI RE)
EASAMA TR F BRAKER X F RO A BT (o2 B AR
EE)FCEERSPAEL 32 pARL Lo

FRL AR AEY AR R HIE R o - T HUE 0 S A AR AR
kg (K on) o @ IRR AR IR e & R EIRA S ¢ — B R T At &
BA RS AR g0 d (Th) Biag B B4 > Fpt 2 kS Kb MR
zﬁﬁ¢ﬁ$%ﬁi*%MﬂﬁﬂﬁﬁﬁiiﬁﬁﬁﬂfﬁF&&}(é&.\6&)?P’%
FAKSPIEIRA AL NS 2 e A KERL RAEZ BAEDE S 5 RIFF A O
s o HA R SFF L Gd AR RZIBI A AT A2 Bk E (Thermohaline
circulation) » 17 2 £ k # {¥%* A= o vxjn (Wind-driven circulation) » p = 5 7 LR
IR m A X IR e e W R R PR A (] 2) o g R ER T g 2 B IR TSk
S EHTHE E SRR AR IRREPNERY o g Ao PR RIFRF A
@ S FRRANREAR A REENR  FNDA ] S R TR R R S g
F @ (R E 0 2003) c EingF g e REDERED > T A4 HE R ELFLE

LABF] > FEAE 2R F IENE RFRE L RRBEPF LR SNEI o
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1,000 3 22 5 Gibe R g fFa10% et &9 2585 25 KOR
B BAREOF i 1A B R d & Ok TR(IE S TR 85% it oK) (TR 5T 0 2004) - % 1R A
& -k (Antarctic Bottom Water, AABW)3k ¥E3 &4 > 5 & /kiFen- fa-kR¥ - s A K ken
k3B % -0.5°C (30°F) » % B (Salinity) 5 34.65 %> %A 9 5 1.0279 g ecm™ (Garrison,
2007) o =t & K Kk AL A 2 R 27is i@ (polynyas) o 2 7k 2E (ice shelf) ™ 4 ik @
FoakenAam L AR R AEER c AR KT RAYE s et A RS
(continental margin) & & -k 4 > 8@ w AR o B HRFITFARRES 2l HF BRI
TAAEAZEE o d NEEHIT A FRERRK K FE R
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BREBE kG 3R RhRT 0B
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Flpbdm ag o 8- BRI SRk AN - mAEBE/X F 2 AT IFY AT Fe R

ARALY DA TA S TREE AR (R 2)(GE 0 1987) -

k= (Glacier Tongue) » F /ki® e BE R P 2 F Ja > /RiP ik Bi5 -km Lo a
W F kR A Ak e KX At SRR R 5 RPN R B AR G s B
Ak kE oM “BE”kE (Mertz Glacier Tongue, MGT) & =3t 3 & L 3% (East
Antarctic) = f s #73 (Wilkes Land) & /7 /& 5 (George V Coast) > %R i
67°30'S 144°45'E (4r®] 3, 4) » “Bc X 7ki® (Mertz Glacier) eki® v [8-9] » :% k7 #
Boif & E X 1 22 2+ (Gilesetal, 2009)° ¥ 45 1137k F 4330 (FuiTis A300) F -
PEFHEBRemniZ/kiPe s fes TR I apkE3t 2010 &2 2 12 &5 13 p AR B35
B-09B ek L 7 = 5 5L C-28 itk (B 5) o @ piE2 éjl%t’ “Bk kS A
A¥A > ALK 87km 3 297 m (McMuller et al., 2006) » ® k& id KB A5 5 - 4
H oo 3% a B R IR fr‘ LT e A R A E R L dRph et o AR T % > )

PR 0 1987) ¢ H- SR P AP ARG & 00T R (S1°) TALA A G -

110



WO 3Ripaks T30 - kS “BRE

TG oom “BREARE G 0 [ F R AR
7k & (Ninnis Glacier Tongue) 2= /KF i (Bl 4) /kEF PR ET - BE L 2 &40 (4e
EAELE  RETVKS R KB i) 2 F i A A R E Ak Ak & BT
B ARBN gt s L1234 {i&a BER A AN S gt 5 (AAD,
2010) - “Bx % ”7k= (Mertz Glacier Tongue g 7k 1i C-28) ez § & =3t ZR4 4475 Jen
LBt (B2 2B) cE kLR FEe A AR E e R R
PRFPTEC AN BREFRFXE RN G LR L ¥ hf R AT
AFTHREE S e PR R RN L SR L] T RE 6 2 R

WA 7 2 in T i SEE P ERAEFEE AT 2T kL

‘_\

b (B 4) ) APHR R CE e b (W FIALIRA IRG) o HER
KREETRE X F O T Y R AR o B AT TR R LR
Fom B b FHER S FEE Qox f THEER AN F R as IR L

B3k e poh o d Rk e b § BB B CRCKGR T AR R B B kL
2,

2.1 Akl EAGARE TR G
AAGERE ELL -1.8C TR TS A kIR L p=1.88x 107 Pa-s, # 1@ 4#c k=0.563
Wm'K', ##%8 Cp=3985Tkg 'K ' (Bka k@At 35gkg’, 1atm 0C T h

1 (Hill, 1970))

22 HFHAEHE AFBR
4 P g et X A R e A K H T5E 595 1 km b (William et

al., 2010) » iz & Rig e fR AR K 0 & pa (KPR A R S AR gy o 5

x\“\

E

i

PARLRHRE S RPN A B E R RN KT R AR A G T T

43T 4 (sediment) & ﬂi%J (McMuller et al., 2006) ~ #*% p X %% (Ehrmann et al., 1992)
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d & 4P chToid v e s R A K kRiE Y 044ms' e £Y R T8
Bk AR KT R B A3 kLaF R (ca 33 km) o d * R (Hill, 1970)4a 5 F 4@ R 35¢
kg' ¥ R OC (B® -1~0C FE LX) 4LA % ARZ k4 3095 1.88 x
107 Pa - s, 1.03x10°, kg m>, 9943 m > F ¥k (Re, "4+ C)g % 1.91x10%>> 4000) > ¥
W B % e WA K K BT F o (turbulent flow) ki e

ol BB A AR A EPL ABRERREFSBFASE R B BB
Fr o S REPBEPIIL H B A IR ePiT R (<100 m) T 7EF § (400~600 m) 0 5 bk
Fo(TAAEGID)) » BT 450m R #E 0 A TE A ME o aRAHE I IE AR
TR (9 40~50km) > 3 tmAK KRB E e iR B K -

AR KD N BAECERDA R AP B4 g AREE (Natural Convection)h

oo XRES PRFTINI A2 FAKKRERT B 20 ARER T L B E

~

AEiE s X DIREIRERY o ALY p RMIRPE B SR RA RER TR
T3 5 Fd PREGHMEAREST R T RS o

30 p AR A 7 * Incropera and Dewitt (2002)2.3+ 5 8 (7 5 B8 o 4
g Rk KITAY o d SRR KRR S EE B R peniEin k (dod kT MR
¥) LE- W ESPE . F R FRE FE X p R4 (Free Convection) %
5 #]%5% (Force Convection) sHB: 884 fh— X » Fpt 4% Gr_ /Re’ ~1 e (58 (1))

B R KT i T o g

(1)

g'p(T, -T, ) :[ D, ujz

diEd 2 }I%(Warren, 198) v e~ e b st K kR ER T2 5 400m- ~ s & R
©) 2 £ A& E (B4 A S0km AJEY 4000m) 4% 457°% 50kms & » £ 4 chip B

MEAeT 80 g L E 4 0 g'=g cos(0)=0.78 kgms?: B LFWIE Gl (HEED)E
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2 0.0364K T T, LB RZ BB ER HiEL -14 2 06C L S HBELR
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% 1.C-28 7kdi (<2 K77k E) (Wendler et al, 1996)

£ (km) 87
% (km) 33
B Ckd /s AR (m) 47/ 250(7k = % )/297 (1994)/400 m (Massom,
2003)
§ B kiE (m) 350-400(1994) or 610-640(2006)
kLT awE (kg/md) 868.2
Aok R (kg/m’) 1028
£ £ (x10° ton) 10
C-28 7kliff*» & 4% 9 2550 km’
% 2.B-09B 7k . (SD, 2010; Masson, 2003)
£ (km) 96.5 km
% (km) 39 km
B (kB &/ 230) (m) 350-400 (< 2006) or 610-640 (2006)
§ B kiE (m) 350*
kLT amE (kg/m3) 868.2 *
Aok R (kg/m3) 1028

* 4 3t B-09B kL3R FALA B Fpt kg C-28 skoLif ARk A
B-09B 7k i 7 & 4 4 2700 km’

4. 3. % K5 i0/3 ¥%&T (Antarctic Circumpolar Current, ACC) (Masson, 2003)

®AE (m) 0-200 (Hill, 1970)

T imia 8 (Sv) 100-150

Bk A (gem-3) 1028 kg/m3 (SD, 2010)

Aok @AR (%) 34.8-35.1

TR (C) -1.7 ~ -1.0 (Smith et al., 2008)

Sv=Sverdrups (1 Sv=10°m® s™)
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% 4. KR A/ &K K (Antarctic Bottom Water, AABW) (Masson, 2003)

B 7

R (m) 1000-2000 (Hill, 1970)

I 3ok /§ 1.6 km/h (1 mile/h) (William et al., 2010) or 2 Sv

A kR R (gem-3) 1.03 (Hill, 1970)

ARBE R (%) 27.85 (Williams ey al., 201), 34.65(Hill, 1970)

T i (C) -1.7 (Rahmstorf, 2006)

K5 (m) 500 (Johnson et al., 2008), 400 (Incropera and
DeWitt, 2002)
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