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Flows and hydrographical characteristics surrounding Taiwan from

Argo profiling float data
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Abstract

In the present study we use Argo float data, in-situ shipboard ADCP data, IFREMER
wind stress curl data, QuikSCAT wind data and AVISO sea level anomaly data from 2006
to 2010 to investigate hydrographical characteristics and surface and deep currents
in the seas surrounding Taiwan. The studied areas consist of the followings: the
cyclonic eddy off the northeastern Taiwan coast, flow structure of the Luzon Strait,
anticyclonic eddies off the southwestern Taiwan coast and east of Kuroshio.

Our results found that some Argo floats drifting northward with the Kuroshio were
occasionally intruded to the continental shelf off the northeastern Taiwan at 25°N-26
°N, 122°E-123°E. Statistics indicate that this phenomenon occurs most frequently in
winter, and float profiling data reveal a marked upwelling above 150m depth. Temperature
drops within this area can reach 5.1°C and 8°C, respectively at 50m and 100m depths.

< can be found to exist between

A deep southward current with a maximum speed of 30 cms
northeastern Taiwan and Kuroshio. On the other hand, Surface flows have strong seasonal
variations in the Luzon strait, i.e., toward the southeastern side of Taiwan in the
summer and intrude into the South China Sea (SCS) in the fall and winter. Deep currents
in the Luzon Strait, however, flow mostly into the SCS regardless of seasonality.
Maximum speed of deep current can reach 6 cms ™. Mixed-layer depth in the northern

SCS is approximately 50m in the spring and summer, and about 110m depth in winter.
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The third part of this thesis concerns with the anticyclonic circulation off the

southwestern Taiwan coast. Float observations show that this circulation exists almost

all year round in 2009. Surface currents have a maximum speed in early May, reaching

104 cms ™, and the wind stress curl attains a maximum negative value. It is conjectured

that this anticyclonic eddy is generated primarily due to the restriction of local coast

and topography, and the wind stress curl is the secondary mechanism. Surface current

derived from Shipboard ADCP is also consistent with the float results. The diameter

of thiseddy is about 110 km. T-S characteristics of Kuroshio can be observed at 150-210m

depth, indicating a close link between this eddy and the Kuroshio. Finally, anticyclonic

warm eddies east of Kuroshio are also investigated from the float data. It is found

that the eddy flow structure in this region is more obvious in depths than in surface.

Temperature distribution below the depth of 200 m also confirms the warm core structure.

At an event during which when one float incidentally travelling through a cold eddy

and an adjacent warm eddy, the temperature difference can reach 4.5 °C at 160m depth.

The warm eddies are found to be more stable and more frequently observed than the cold

eddies in this region.

(keywords: Argo float, surface current, deep current, anticyclone, cyclone, Kuroshio)
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1.3 &8 p
>3k Argo(Array for Real-time Geostrophic Oceanography)i* % &
2000 & B 4o p 0 2t F & A AR EATRE G SRR E L A 0 7 iE
8 RSE Argo & e~ M2 F SR pengr > #4257 25 BRI 7H 2000
£ feaE ek AR EER] S B 23k < E 2 & 1R 300km 5% G
B e g R 0 T Argo iR 0 A3ty 3250 SRR oac L i~ H e
<R T 23k 0-2000m ¢ & s kiR R - BROIEGEEOR 0 9 8
4B E RGBSR TR T Y R Rk R iR 0 @ Argo 3

7] /_‘}_ti%.ﬂl‘[#tf_ji’i ¥ - 'E;l j\ﬁkﬁ*% é] /" s ’f‘—"/?lcé] /‘* e EPES o od 3t & Hp

tedid 2 8 R A Argo 315 SHRE 7 S 0 B 1 2008 # 141G A e

BB o R AT - T4 S 0 Argo 216 iR d % AR B3R TR

FORET R AEAT Y R ks FIEOTE RS P R E LT
e EH T AT Argo 3o FER KL R ERE R A T R E

B B R (MLD) ~ /&% 7 & ~Rossby M ~ iFae ~ % § 23~ deh WiFd

w

NeE R R fed KRR AR S B § I Argo 216 51
A& A1 5 0 Be 0hno(2009)F1 % Argo e B 74 kBLR|# + X%

FEHRLRERRN > 2 AL HETENE VIR RYTRE

Brd kv T8~ SVP R B frid LIRS % 2 80 B 4o b Argo 2@ 0%



WA S A eh1 & B e Sun(2009) 11 * 7 QuikSCAT B 3~ AVISO i
Ak TR o Argo T REF A RA 2P R NIEY o d 30 Argo 36 ¥

BB FAEANES R FHF B Cycle e B ERFTA B N A F

“‘k

L EZEIERBRERETE A AR AR ALY R E
MG R ERBWNZE N ERG  FI* T L 0 Argo DG ERFR 0 5
Gl F R B o R T RELRIZEEF RS ek SR
L SR A A R R A A e e i IR AVERE AR R 2
# o Bl4 417 3 4500 ADCP F At fe QuikSCAT B HF 42 % & $HiF pechd 3 3

BoiE R ARG R dE R 0 TS N HE A Ao Fl2 B aip B -
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S N e

2.1 Argo 2@ 5%

% P Argo 3w F R fod e BBk B TR A NEAL B R
B 7/ % % hData Assembly Centers(DAC’ s)P~1# » * 77§ EH T L ehipe
W 5 E R 4§ 2k USGODAEChttp://www. usgodae. org /) v iz B 4 =k
IFREMER(http://www. coriolis.eu.org /) H ¢ % & fuf* 3 4% pF & 12006
#1197 52010 # 2% > RS A 110°E 51 129°E > & 10°N 3] 27°N -
B 2-1 #2006-2010 & F #3 Argo float fp* %3k & #uf* > @ 2§
BBETHER ORI 20008 17 72010 & 2 7 > B x5 1897 B Argo
BB e > TEET flag 2 | ST GFOERTH > b EFIEJIZFY
2 EIhE R TGOS TR P RSER S AL o d
BOFERE RAEE RAREENT A S AR PR G A E RB R

£ 58 0 RIS KA RGR DS % 0 BNl R B fs b 2

Argo float 2 & == i 7] ;% 2 APEX(Autonomous Profiling
Exporer) ~ SOLO(Sounding Oceanographic Lagrangian Observer) v
PROVOR(A free-drifting hydrographic profiler base on MARVOR
technology) > ¥ ¢t 33|54 5 RI1 ~ MARTEC ~ PALACE ~ NINJA ~ NEMO ~ ALACE
Fo METOCEAN & » &= 5% 3] g #4741 3% 5 NetCDF(# £ NCO 5% - &4
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7 # - 3 Argo float ehF#L 4 %5 meta ~ profile ~ trajectory fr

-

technical = ##84 > meta "4 ¢ 3 7 float cycle e B 2/ F3 > &

IR

BiER ~ ERIEOR CEREENG L S8 G LB R R R
o PRI A B FUKIEE BRI P 0@ K T profile WA F G E B
cycle 1 CTD 3 d FaL » R AL Faginse — endp e CTD > H 5 & “7jp| £ oh
Flo g <4 CTD Ff - 2 RI2 3 RiFR A KRR B R - profile
E AT & Argo 423 i‘cﬁ%]ﬂ: v @ ZFE ALY L iEARY TR R B FE
BZRR -~ BREARA FTH O technical #3387 Fk A2 ELRIHR°
L BREAEEE A A SR RSB oSS 3 o
trajectory %> ¢ 7 i w RS A o parking FRE OF M 0 L A n
parking #F ¥ % 10 = » @ parking /#& — 43K Z_5% "ki% 1000m > 1500m =*
2000m % > ARy ¢ o7 * chfloatparking P & 4~ %3 3% ~4 %X ~5H
410 X 2 & > A FA parking iF& ¥ 5 -KIFE 1000m e 5 7 A ear = ¥ 0
AP & o B ERF R > BIGE Argo float iR a4 e 12 ) pE3] 24
JPER E

>3 Argo 3t & 2000 ##2c3 £ g5 3000 % 3F float & = ¥ >
B 2-2 H_2 73k Argo array 74 % 0 £ W4 2%t Argo float #h#ic g ik 7
509 ° @ & DACs FR ¥ » i & eh R jehff 44 % F 0 AOML(USA) -
CORIOLIS(France) ~ JMA(Japan) -~ BODC(UK) -~ MEDS(Canada) -~
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INCOIS(India) -~ KMA(Korea) -~ CSIRO(Australia)fe CSIO(China)% -
2.2 REfra iThL

B 2-3 #_Argo float *FA]fep 8 *ﬁi-r oy £ 110cm £
20kg » ¥ FlEBIFFR 2600m > L RHEE A S = BN 0 AN - BHE
FI* F4 RIL KPR PReeg 4 > Flamim P TER 0 T surface
frdive e T 5 float + 84 pF R 3 A (¥/F & parking (@ d > H ¢ ©
7ot ARG auEser 4 g7 CIDw hER > @ float ¢ B AT

BT R o * KT 3R 5 fe float FF 2344 > float et 38R -

B s X & * ki TR L% ARGOS 7k 454z 0 @ ARGOS frk £ #-

R

AL BE D] R e o B B SE R BT Argo TP o
RELE T
Argo float & # 2);4 7 12 & = simple mission( @ 2-4)4v park and

% parking f& »

profile mission(® 2-5)% = f&#E 3] > simple mission
e+ A3 0% CTD «»& B » m park and profile mission A% 1dp T
FR o A RAE P2 CTD ch2 Bl > 22006 & F 4> 5 46% 7 Argo 3
% & RIFE & 2000m 0 6697 Argo 2% 423 1500m °

= Ala Argo float B8 % - BT B4 T - BT B o TR 5 —
B cycles Argo | m k¥ - cyclesBH ¥ A 2w BIFE T i F(F
4T L parking ePEERER ) o R BN F (LB UFRREFR LED
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EFEPER ) Y AP (parking B hm A3 A G DGERER)Iok g B3R
BEF(E 20BN ENNSERRE ) B9 R RN T ok s 5
Fa-BHERZTE > ae BrREEAvARTRPFERFR L - B cycle Argo ¥ w
FHEE R ocycle B FFIET - B eycle X RRIE B G iE
o -3 Argo e FEEF VT UGFESBYINSETE - - B cycle &
KEAWF L AF 102225 RF > AL TERERFERIFFRESPLO
RT3 LB EAGEAHERG 1 X1 10 #33 E 04 4 Argo )

BRI F R SEEL IR S LR
FERIE T M s R FE R o TRapRp] > ¥y o HRR iR

135 P S N

2.3 #x T KR

AFE AN A4 B & (ship bard-Acoustic Doppler
Current Profiler » fj 4 Sb-ADCP) srip] & T » /3 77 = BLebdp 58 4 1 3
ik 4 58 2 B RD Instruments(RDI) = @ #7#:E » ¥ Bl g~ RiF
BB mode = #% ¢ 220m 3| 270m > NB mode = #%# 380m ¥| 425m > F#L¢ ¢ 2

TR SR SRIFESER vheading M2 G ur oV e

s

e * 3lend 2009 # 5 7 1368 4k ¢92 Sb-ADCP f= CTD FFa » ¥ fe
&7 Argo float ID:2901169 cnFs#l » kFF 3 & m /& & AT ELRI ] 08 Ik R
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§oo T FT0 BIREE BRI -
2.4 &4 R AR HF R

b4 R F Ak p iz BAEA L 184 IFREMER(Institut francais
de recherche pour 1’ exploitation de la mer)¢ % QSCAT k 3> ¢ 3
TEERBFCRECR SETHER B AT HOTREFA S 0.57%0.5
ORI SF ¥ T s QSCAT b H-F 4T AR 5 0.25°%0.257 > pFR
Bl ax2ad > ouf o X 3g b o
Herh oWl 5
http://www. ifremer. fr/cersat/en/data/download/gridded/mwf. htm °

http://www. ssmi. com/gscat/gscat _description. html#rain info

2.5 AVISO &k B A7
;% B Archiving, Validation and Interpretation of Satellite
Oceanographic data (. AVISO ) = % & - =& § 3 =

http://www. aviso. oceanobs. com/en/data/products/sea-surface-heig

ht-products/global/msla/index. html  pPF R %_1992 & 10 * 14 p 3] 2009

ET0 QR FHEEBIELE - -84 86 5avEG ARRE B
TR Rt R T 1/3°x 1/3° > FEALT 2 24 o
R F B3O & 453 & TOPEX/POSEIDON ~ ERS-1/2= fa fik i#] %
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http://www.ssmi.com/qscat/qscat_description.html#rain_info

7 4% > TOPEX/POSEIDON 4 i &k & 2 B~ 7 %% (National Aeronautics
and Space Administration, NASA) fei# B ~ 7 4% % (Center National
d’ Etudes Spatiales, CNES) % Fené& i o jam B B £ % (SLA, Sea Level
Anomaly) ¥ @ 4t# 4 % B2 1993#12% 2 1999# 12" B T 54p s » “f K

PR 0 MR A A F R o (TRE o BIE A G K N FEE
BB RF LG A G 0 F Y AEOBEREE Nk R A DR
AEE0 AT g frip@ g dni o 3 g g B e & i*u% 3
A B RS R o B TR D R 0 E

o R AR B A § ] AR S i R

16



36 Argo float surface trajectory
26 ;

il I

¢ R

12 1 1 : - L
114 116 118 120 122 124

Bl 2-1. Argo float #1%# & $u¥* B (2006-2010) -
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120°E 180° 120°'W 60'W

60°E

N=

> Ik Argo array e~

Bl 2-2.

//www. argo. ucsd. edu/index. html )

(http
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Satellite
Antenna

Profiling
module

Temperature
Probe

Circuit boards &
satellite transmitter

p——_ Stability
\ Disk
Foam

support
— Gear motor

____Single stroke

~110cm pump

— Battery

___Hydraulic pump
(piston)

— Hydraulic fluid

B 2-3. Argo float *HjEL{ep 38247 & B

(http://www. argo. ucsd. edu/index. html )
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ST ] / /

-12 hours at surface
to transmit data to satellite

+

'.

1
1 Descent to crusing depth
~10 cm/s (~6 hours)
Salinity & Temperature
profile recorded during ascent

1
]
I
: ~10 cm/s (~6 hours)
I

it

Cruising depth,
Drift approx. 9 days 2000 db (2000m)

Total cycle time 10 days

B 2-4. simple mission operation

(http://www. argo. ucsd. edu/index. html )

, 6-12 hours at surface
‘ to transmit data to satellite

-

: Descent to crusing depth

~10 cm/s (~6 hours)
Salinity & Temperature
profile recorded during ascent
~10 cm/s (~6 hours)

Cruising depth,
1500 db (1500m)

Float descends to begin
profile from greater depth
2000 db (2000m)

] 2-5. park and profile mission operation

(http://www. argo. ucsd. edu/index. html )
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http://www.argo.ucsd.edu/index.html

3.1 AR BIRE AR

AR T 1% 3F 5 3F Argo float ch & #uin TR float # * chE_ARGOS

&/
fire

B AL @%J 4 3L(CLS/Argos, 1996) > % Argo float & # A& /& /%P> ARGOS

L i e Argo float BURIT #4w float Mg L » & T f B2 3]

fFh 2 BRI 93 TR 27 Argo float éh% o Lt T4
PR - BB Eky 2t il B eyt ok g (surface) =% 0 B iRE o B (S D
R EL 2L B BT on(dive) mE 0 4 od AR TR TP e B B

2 BapE B 7S A ET - B RS E T AR KRS

FE R FER T 22 gk e 8 Lebedev(2007) & Argo iR

ses

B Y P ERTRY SR PRI B R

"3

i e

(1) % K wini# (surface current) @ & * 7 fﬁ{'b‘_?&'ﬁ‘&»k—‘l’ PR
\/ surt & B S| 1L FEYEIE 18 ik [Weistein, 1999 ]

Zyt—Nyt

surf — zt _Nt

\Y

t 246 PUPREERERT oy A6 U B R N AT T BE

HhytE tfey st i tfoy Hlbg -
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ey e % SS a- SS
VSUFf m*g‘_lg‘ \:15‘73:‘ = Evsurf :\/ W - ty \/SStt

sstt=>"t2—Nt” » SSyy=>"y?—Ny" » ssty=Yty—Nty

(2) #kinini (deep current) @ % * float &® B cycle i & i

i1 /:L_*%v"j\ e v%‘r /71?‘%] e (Udeep’ deep) & dive ‘ff"r - i CYCle -ﬂ = A

\—\41-
\-*-34

'Jti > W rTJ,J-i ,,, A E‘_ o

(U deep ! deep) = ([X Y ]flrst [X Y ]Inasi) /(Tﬂrst Iastl)

[X Y]f.rst’«u‘b n ® cycle &% - B A% - [X Y]Iast 25 n-1

®cycle e ts et > To, 2% n B cycle éh% - BEEREF

Tlast 7‘"»%’ n-1 I[%’ CYCle ﬁxle mp—%F’* o

FELF ¢ FEFEFER R g o AT BB KT e
vertical shear &4 ¥ 1 jE 0 T Bk EE .
1. &% @ cycle »14% thd-3 -k T riehvertical shear 4 % #& -
2. Float ent 2 4cT™ "V i 5 &5 B cycle ehip =8 - Rehro
¥ 2 R 02 10em/s -
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3. F— i cycle 3 {8 =% i fEqcE & dive R £ » 112 % -

> % A e & surface spF P L AL Lv% o

202 o = [ Y P A A n n N , 3
AL E R NER A LA B (udeep’vdeep) Voo OGN E A

(U deep ! deep) (udeep ’ Vdeep) ((U surf ? surf) (udeep ’ Vdeep )) /(Tflrst ast ) Z park

_((Usurf’ s:rf) (Udeep’ deep)) 05/(1 0!)

n 2z NN o 7 N 2
(U surf surf) 75';/" * ;,,‘L@ ’ Zpark {park S V0 ’«E}L__F = ‘f‘f'—r "3 i -_;2

> a :Zpark/VO/(Tf?rst T|§§tl) A& T float Aok e T A PER L E o

Wi

[ERE B B e A S
n n
(gUd e ngVd e e)p: ‘(U; e eﬂydne e)p_ (Ug e e’b/c? e e)L

FR AL P 3 IR ant Bl E % p float Z velocity shear #p fF c5

\\ﬂ-\

- AR B TG I SRR B AGREL > TRE F LR

MBSO R o S FIAR T R B R A RS L 2

#

% 4 73 Ekman current ~ 18 #24% i fr i o 2 ob R ok floats BB

92
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3.2 MLD(Mixed Layer Depth) | Zfcif B35 » 47
(1) MLD &g i 2] %
MLD en|z o wig* @R AL 0.2C2 2R L 0.125 kg m> A &

BN R EERT 0 X2 0~10m SRR B T2 EAR L H W MLD o

\?{Zr

TERRE R
BBERENMD %Y ERNLEIRGHE > |20 A BEEL BERARE
R & & p (De Boyer et al., 2004) -
(2)z @~ +7(Optimal Analysis)i$ 1 {& e MLD:

w7ty ¢ MLD(Mixed Layer Depth) & it 3-8 = ;8 i¢ * %4 Emery
and Thomson (2004)=n% @A 473 425% ¢

W.(D)

X

grid — =X +Z(X - X ) ( )

C:ZWi(Di)
PEFOTHER T RAEE kb - LR RS

w(D) » D £ 5 BEfoplip| gL GpEdE > o SN EE FARER L > U R R

oy ? X AEBRIE - X REp A BRSNS X AN EE
I 0 X AL~ TR BT 5k F T .
(3) ®®32w (temperature-salinity profiles)

Argo float A& HRT| /4 ¥ {5 » €REF A EH » » 147 float 7 %
AT LT koo F]P A a4t float P R RBREGFIHZ IR KA
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SRk FRKERE 0 A b R TR BB BEhod 4
B R F R TREFRATE > BI@® S CID & i e drenif fh ke

B LR B e E AL o
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N ok P R =¥ e

4.1 S &5

B 4-1 ¢ 7 007 Bk s Argo f1oat#2900400 ~ 2900511 ~ #2900512 -
#2900797 ~ 2900817 f-#2901167 » 4 ®|4x 4% & 123. 3'E~121. 3"E~122. 4
‘E~123.6°E~116.6°E - 122.8°E> @ & § % 20. 7T°'N~21.6"'N~22°N ~
21.5°N~17.9°N 4= 20. 2°N > #2900400 e cycle B 5 5 % - #2900511 ¢
cycle Brg 5 4 % 2 % > #2900512 srrcycle B Hg 5 4 = > #2900797 «h ¥ &
5 4% 5 #2900817 cnR@FgE A 4 % > #2901167 s R 5 10 = > B 4-2 ¢ 3
RS Argo float#2900383 ~ #2901154 ~ #5900056 f-#5901579 »

WA B 125.6°E~ 122.4°E~125.8°E4= 130. 1°E » & & ¥ & 23. 1
‘N~21.4°N~21.8°N 4= 17°N> #2900383 rrcycle s g 5 4 = > #2901154
encycle e I 5 10 = > #5900056 (0¥ Fg 5 4 = > #5901579 e rg 5 1
x5 ”f i #5901579 parking i#& 5 500m - H 4 parking & ¥ 3
1000m> H &% P~ B f 5 484 & 1 400m /% % 5m~25m # % >400m = 1000m
# & 50m~100m # % > 1000m = 2000m ;% % 100m~200m # * -

B 4-33)4-6 4% 5 58L& 637 Argo floats e & 4 inin < B
FR A RE > LA & 437 Argo floats & R BT R B IR A
A RBl o HP AR OFRE SR LI RR R AT B F B
BE AR AR o m i PR AR A T ET] 1 2n/s 1 F o
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ER LR AR AR A 10en/s U 0 B IR RED
20cm/s » BIZ AN R AR 2 KE 200m EFEATE ORI G N E 0 KN
%22 Tang et al. (1999)#73% I f>t F pFE TR - 300> 5 B > B 4-7
] 4-8 4w 5 #2900400 2 F R ARG FAR - A F ARG FAE B BFR
5 2006.1.17~2006.4.27 > #2900400 #up™ R = TiE AL A d JBiniE ~

,g/é?’—ﬂ- E—E‘gﬁzﬁ'p«?i'*ibi’?'l'ﬁ %‘iu‘?_&&r—g B A

‘F_k

2006 13 % 23 p 7 RlE 26.8CeF o A K EEF A A 2006 £ 04
P22 PR 23.9C a0 S A GRS A FIRT LA P
B0-100m iR Rt 5 34.4-34.6 2F > AR ENR AL P
#h 200-300m 7 & 4= Rl £ 3] 34,8 I 4k & 650-700m iF & 4= I B A
WEE 34,20 3 float AF F s R 0 4 7 floats &
L EARZPTIE BFEAE A, ABLIINFELRRE
PR Z AR AR T P e LR o

B 4-9 3] 4-11 » %] 5 floats#h901579 s iR Ao FFA B ~ 2 5@
B 2o pF A Blfe 50m ~ 100m f= 200m 77 A& 208 & 25 i B > PR 2008, 12. 24
~2009.2.13 * R R % avF Z I % A-R0F 150m ™+ F 25 A
P TR AR R B R BAKRHER 0 KAl T A LS
o BmENG R F AL AT MBI AG TR R B
932 VAFAREATLTEVAD > B FL BREINAFRY
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w4 A end s o A bl dem/s~120. lem/s 2 B o iR R A TR AT
3.6cm/s~10. 8cm/s 2z B » ¥2 Chang et al.(2009)# * #58 S % & 714 &
2R 30m AR R A B B F S AR T AL FR R G N E
T e FERENFA RfoORBPEHOIMIFRAERBL S HDH1TC

dmAFFT T ER LA F T R SR 122°E-122.8°E
el 25°N-25.8°N B p cn®edd > @ £ 1. £_Argo 2o FHE 4 5 %7

SR F RS 2R SR S DA G AR L TR FDTHR £

REUEI G FEEFEF FEIAFETARE AL FRPHRC

FR A i e P E R A AR RG> & 122.2°F 2 25.7°N i

o

R R IriFREBINE S LB T 2 B LA INEE o o
4.2 B R ARG
4.2. 1 Fir 8-k~ ik

B 4-12 & 7 07 B EE Argo float#2900817~#2901170~#2901172 ~
#2901180 4-#2901183 » # w44 2% & 116.6°E ~ 121. 2°E ~ 122.5°E ~ 121°
E4-120.8°E> @ A& & 17T.9°'N~19.8°N~19. 7°'N~20.2°N4=19.9°N »
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#2900817 A rg 2 4 % » #2901170 shcycle BFrg 5 3 % » #2901172 sacycle
BRe 5 10 = » #2901180 = cycle Frg 5 10 = » #2901183 scycle B
M5 10 = » parking /#A& % % 1000m -

B 4-13 3] 4-14 » %] 5 B R& %% Argo floats 0% K /3 /nin < B ~ iF

RaimnxBl ARBNRT U g AR - BREAFERGRE FR
PO FRGAGRAIIIAE ~ B > A E M kend R AR T e . £

LA 2 d o FR 1000m ena e RIS & & ~ LA fod 2485 B
2 Yuan et al. (2008)F1* fs8cnE % 4p 7 o o FH LB M a B idm

/-5 /n B ﬁi??b )

=

REZT R ARINEIRE RPE NPT PR A &
ERA G L EnL kAR R AR ek o B AP EpF 2
wEAMABE AT EREAET NG - AFEF LG A TEEY
bem/s o B 4-15 3] 4-18 » % 5 & F & K s in 120. 825 Bl ~ # £ & 5
on 120, 825714 ~ & F iRk A 0n 120. 825 Bl s fofk £ R A 4 n 120, 825°
BRI R B M-E R nA K iR A A TR 120,825 RIALE P o
kg ons o PRplRE s BIREAG 01757 s ik 5 - F&UEHTOR &
PR FEEREETH U RBEHAAE > 68 SR F

93 11 % S4%F > B® M L EPF4 & s on 120, 825  mlaenh jmg > 20

/”\@)‘é‘/ﬁ”)‘%&f}}%ﬁ%@ %‘kéﬂim/“/n}i ?ﬁ)‘é‘/‘g"‘{f—f%ﬁ—ﬂg
a5 R EEFER AT 1200825 R E TR WA E N g A DA
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PR h PR AN R OB A - R

B AR E A G kR AR S 0 RIE AR o R

NA-

RS FREE R BE S ERT g AR OT P RS ARG
a0 & KA GeanBURIAE & Centurioni et al. (2004) #7741 % e & 5 3%
BRI % AT ABREFFEA AL RS T BB LR S ;Twu
EWFEE Al RARLEE N EaBa B 4-19 7 4-20 &

float#2901172 ehid F R R FAE R - 2 F ARG PFRRB > FRE S

2008.10.19~2009. 12. 3 » 315 iF iR fupm L4EE KRB AIME X H 375 > F

M—JF% NZnERBRF EFRFELS BF 4 A 2008 2010 * ) 11 * 4+ 2009
—;:‘EB Jgﬂ:-}!]’rg"it;J1§28C|jl—az\%]§,‘p{‘ 3t +X$E 24(:1_

v KRR 0-100m FAR R < R FRE 34-34.5 2B BARER EF

4 afF 100-250m iF R BN E P 34,8 £ m 3G FR- B 10 P pF

B

ERARAPELERINFESBHLI P L BFL I P Py BLET

100-200m 7FR B A G 5 B 34.7 % & - E R S5 16-20C » » f]*u

2 PR L RE A s aRRg o

e i* 3 2000 1% 212009 % 11 7 &F &8 KA 119°E~122.5
‘E 2 18.5°N~21.5°N 2 #F %3¢ ch Argo float i #2|w > 238£ 5 538 B
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BB FEn{ L i5F 3 47052 o FF6 T 408
T AFEQGE 10 A1l P o A FI20 1 P Ae2 h o BT B ORANGE
¥ Argo float § ®2|a che £ 4 &35 0 B 4-21 3B 4-24 » &2 % -
E s A~ % Argo float B @ e vk B A G » % F Bl L a sk Fd

BLiv & 29k (%% p Chen and Huang, 1996) » § FenFfighd > » 4 %
FHBEE S AT ERIES o ER FXE0FHZEFLGIE RS D
TR BT g A E RARG A F T19°E~120°E 2 21°N~21.5°N 2 @
BHEG ZookinG o 88 120.5°E 28 4o 21°N 11 g ek Rl g b
kFa o a LEF 121 E Ak eaad R 2g-kii o §F20-RiAd
AR AA4E 120.5°E> 120.5°E ma iz i ek R ALID
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- AP AT Argo floats 2 ¥ e F

O GABE

. Parking | &3z | #23%z | 3
ID Time( B 40323 2% & | Cycle(day) depth(m) | =& | %8 | & CTD B & ek ¥

#
iz ) (BiF)iF & (m)
2900400 | 2006.1.27~2006.5.7 5 1000 123.3120.7] 23 | 225.9(1050.7)
2900511 | 2006. 10. 25~2007. 4. 17 4 1000 121.3]21.6 | 44 | 104.7(1199.5)
2900512 | 2006. 10. 25~2009. 5. 28 4 1000 122.4| 22 |237| 199.8(1199.5)
2900817 | 2008.4.13~2008.11.2 4 1000 116.6 | 17.9 | 51 219(1216.8)
2900797 | 2007.7.17~2008.12. 16 4 1000 123.6 | 21.5 130 | 206.1(1237.5)
2901167 | 2008.10.14~2009.8.5 10 1000 122.8120.2 | 27 | 954.2(2006. 2)
2900383 | 2006.4.17~2010.1. 2 4 1000 125.6]23.1 (340 | 109.5(999.3)
2901154 | 2008.6.3~2010. 2. 23 10 1000 122.4|21.4 | 64 | 540.6(2001.3)
5900056 | 2004. 4. 18~2006. 2. 27 4 1000 125.821.8 | 172 | 224.9(999.3)
5901579 | 2008.6.1~2009. 3. 10 1 500 130.1 ] 17 |284| 108.2(539.1)
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B R A
Parking | 43z | 3¢ | 2]
ID Time(B 4331 ZF & & | Cycle(day) depthm) | =& | %R | & CTD ¥ (Bi%)
#
ig4) iR (m)
2900817 | 2008.4.13~2008.11. 2 4 1000 116.6 | 17.9 | 51 219(1216.8)
2901170 | 2008.10.8~2009. 11. 22 3 1000 121.2119.8 | 137 | 442.5(2005.9)
2901172 | 2008. 10. 14~2009. 11. 23 10 1000 122.5119.7 | 41 980(2019.9)
2901180 | 2009.7.8~2009.11.16 10 1000 121 120.2| 14 | 168.3(2000.2)
2901183 | 2009.7.5~2009.11. 23 10 1000 120.8 119.9| 15 | 1097.2(2000.4)
‘_:. /‘?6 "51 /‘*
_ Parking | 43¢ | K3 | 32|
ID Time( B 423521 % % | Cycle(day) depth(m) | &5 | %8 | & CTD & ¥ (&%)
#*
2ig4) A (m)
2900819 | 2008. 4. 14~2009. 9. 15 4 1000 118.7120.2 1170 | 127.4(1224.5)
2901135 | 2009. 4. 9~2009. 11. 22 4 1000 119 19 | 114 93. 3(1482.8)
2901169 | 2008.10.8~2009.8.9 3 1000 120.7120.11] 76 395(2014.5)
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- BV

. ) Parking | 43z | K3 | 2]
ID Time( B 40323 % & | Cycle(day) depthm) | & | %R | & CTD % (Bi%)

#

2ig4) 7 & (m)

2900401 | 2006. 1.28~2009.9. 14 5 1000 123.620.9|268 | 998.4(1044)
2900512 | 2006. 10. 25~2009. 5. 28 4 1000 122.4 | 22 |237] 199.8(1199.5)
2900812 | 2008.1.16~2008. 2. 15 4 1000 123.5] 19 8 |1188.3(1195.8)
2901153 | 2009. 4. 25~2009. 8.8 10 1000 123 [21.1 | 11 |2002.6(2019.3)
2901166 | 2009. 4. 25~2009. 8. 8 10 1000 122.6 1 21.2| 11 | 1099.5(2012)
2901168 | 2009. 4. 24~2009.9. 7 10 1000 122 [20.8 ] 14 409(2006. 5)
2901171 | 2008.10.14~2009. 8.5 10 1000 122.5 1 20 | 30 |1944.5(2007.3)
2901177 | 2009.4.20~2009.8.9 10 1000 120.8 119.9| 12 | 649.6(2000.3)
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M- AT 2 Argo floats rJERF (€ * e dY
% B4 =k USGODAE(http://www. usgodae. org /)T § e & jFiR TR 50 &
NetCDF(# - NC) 3% » T4 4 w] 3 meta~profile~trajectory fr technical
z B84 > NOAAChttp://www. nodc. noaa. gov/dsdt/tools/ADE/index. htm)
# & Argo Data Explorer version 1.2(# # ADE_1_2)4235% » #-H # =
ASCIT #5¢ » ¥ #b ¥ % % ncbrowse | F NC shAz et 4 o
i= B4 =k JFREMERChttp://www. coriolis. euw.org /)R ™ R B35 7

Ao 7 EHE R F ASCII f- NetCDF -
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