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Abstract

In the last decade the lowered Acoustic Doppler Current Profiler
(LADCP) has become an important instrument in measuring
full-water-depth profile of velocity in the open ocean. The basic principle
of the LADCEP is to lower one or two self-contained ADCP, one looking
downward and the other looking upward, together with the CTD rosette
during the hydrographic cast. After careful analysis of the ADCP data it is
possible to retrieve surface —to-bottom profile of horizontal current
velocity. In the present study we have conducted three cruises (21-25
April, 7-10 July and 11-13 October of 2007) in the Lanyu area to survey
the Kuroshio flow structure by using the first set of LADCP in Taiwan. A
total of 34 LADCP/CTD casts were completed. The results indicate that a
major branch of the Kuroshio is located at the region between Taiwan and
Lanyu, with a seasonal variation of flow intensity and vertical extent.
Surface currents can reach a maximum speed of 70-140 cm/s northward.
Kuroshio has a strongest speed (~140 cm/s) in October followed by July
(~100 cm/s) and April (~90 cm/s). The vertical extent of the Kuroshio can
extend to 400-m depth in October, 600-m depth in July and 400-m depth
in April. A southward reverse current can be observed off the southeast
Taiwan coast in depths between 200 and 800 m and the speed ranges
between 30 and 60 cm/s. This southward flow is strongest in April (~60
cm/s), followed by July (~40 cm/s) and October (~30 cm/s). A cyclonic,
cold eddy was observed in the eastern side of Lanyu from the shipboard
ADCP data during the April cruise. The Kuroshio flows to the northwest
during ebbs and to the northeast during floods from the LADCP



observations at different tidal phases in July. Finally, analysis of the
temperature-salinity characteristics of the CTD data reveals that the South
China Sea waters can penetrate into and mix with the Kuroshio waters

more significantly in summertime than in other season.
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T2 | 7/0818:32 | 121024’ 210 55’ 2873 1500 no
T3 | 7/0822:16 | 121047 21055 | >3000 | 1500 no
T4 | 7/0901:10 | 122000’ 21055 | >3000 | 1500 no
CR1250 #u=
2007.10.11 ~ 13
plxk | BAepER | =R (E) FRIN) | kEm) [T wEam)| BT
S1 [10/1117:11| 121°00 220 02’ 1265 1185 yes
S2 [10/1119:36| 121004 22002’ 1290 1200 | yes
S3 [10/1122:05| 121°08’ 22002’ 1293 1200 | yes
S4 [10/1200:22| 121014 22002’ 1320 1200 | yes
S5 [10/12 02:05| 121020’ 22002’ 2350 2250 | yes
S6 |10/1204:20] 121026 22002’ 1918 1800 | vyes
S1 [10/1209:04| 121000 22002’ 1265 1185 yes
s2 |10/1211:58] 121004 22002’ 1290 1200 | vyes
S3 [10/12 14:00| 121008’ 22002’ 1293 1200 | yes
s4 1012 16:18] 121014 22002’ 1320 1200 | yes
S5 [10/1218:13| 121020 22002’ 2350 2250 | yes
S6 |10/1220:39| 121026 22002’ 1918 1800 | yes
S1 [10/1301:05| 121°00 22002’ 1265 1185 yes
S2 [10/1303:35| 121004 22002’ 1290 1200 | yes
S3 [10/1306:03| 121008’ 22002’ 1293 1200 | yes
S4 [10/1308:31| 121014 22002’ 1320 1200 | yes

1 fep % : LADCP ~ Sb-ADCP ~ CTD -

% & Bottom Track

3.2 Sb-ADCP
“,f 7 LADCP/CTD #£ iRl 2. #b » &7 7 = I * 5 77 = 5.0 Sb-ADCP F
A 47 A K B R (<200 miFR) o 2 2 Sb-ADCP & # W RDI = @ |2
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1o #g F 5 150 kHz » # & £ & (Bin length)®k &5 8 2% » ks T
Fo kAT 20040 F e TR LF L AHTIS
(short-time average)fr# 10 » 48T 35% #(Long-time average) °
7oL & B 12 percent good & 85% M L4 &+ o4 1 &x=t Sh-ADCP
PISCAEKT R =2 A 3 K4 Rk > £ Ls B T4 Rk B fe d T4 )2k
fra w3 T1 Rz o 7 % e Sb-ADCP iBl& e 0 & TRk w
Fas = plAR s Blxbd @ e A RAE G TINT2P~T2~T3~T4 - 10 * #k
Sb-ADCP RI# e 3] Hir F SRR Kk w g3 = =X RIS > Rlebd 0 » L ik
B% S1~S2+S3~S4~S5+S6° 1% Sb-ADCP Lip|p% » £ 414; ik 2
BIE A 2GR 22 AP & A AT BN R

Bl tma B8 & 24 NARTRELSY -

3.3 CTD -k + F 4L

g Bk 2 BRI Seabird o & g BiF&(CID) » 3
5.5 SBE-0 >t 4 1 @ 85k~ T 7 I 10 5k ~ 10 7 52]#¥ 16 5 -
34 shirvk > ot o 247 CTD -k~ RAe Tt » A0 - 2HRF 1 (70
BRI % 1§24 L hRie TR IEXEFREL D avkE - @
B2 GRLEAFT L ABSEER -BRLE 25 B2 EBFT-S

) S LI 8P -k 2 L
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LADCPhf Ml i g s 7 2L F fH - FEAER P o i id
* e 82 E R ed2 LADCP e i 3 > W #7 j% (Shear method)fr
#4272 (Inverse method) » # ¥ & {3#xFischer and Visbeck(1993)
LY FRE R A A FHH S G 0 8K Pl 24945 Visbeck(2002)
EAd FRBA LT~ EHBIFH AT AR FRB KL
~ #1DEO (Lamont-Doherty Earth Observatory)# & ) & engc 48 &
& 17 I JZLADCP& G Tt » s A i % 20024 0% Ok 0 v iha T E R AL
ribottom trackfrinverse method ® = Matlab#2;% » 2 iEAZ¥ 4c »
GPS ~ CTDfeSb-ADCP 3 sk % ¥ 175 Jnde [f] » & m (7 35 In 3] & 0%
Hinig o 1T ABLADCPie B A TR AR S 2 Ar U R P (FRE,

2006) °

4.1 LADCP F 414 15 s 8 %
4.1.1 % *»;# (Shear method)

LADCPiR] 7 eruig B B4 R AR¥ T R F et & > & B EF B R enld
Fronsg o TR ORAPET & B g R e FREET - B AT - ik

it 39 & i Br (Bottom tracking) e /m™ » £ F i ¥ R B K
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BRiE R 0 (e AR s B - SR J9Bottom tracking o Flet ¥ ¢h
FI#* GPS3u & k3t B s ket $Hinad o

P E e

i

S , 225 12 IR
Tt 7J\m’§ :‘i /”LSE Uocean:ch+Uref ’ ’ﬁ 4 ch

1

Ug » 5% 0nid > ApEinag 7 5 £ > 7L 4= - Bensemblep 3+ 4

|

B b T R kTR e B0 AR GE R R DR OBGRAGE (IR

+Ugy =U,, +U 4 +U_y (1)
He U, 2 RBEPEHER > 7 A nBEHERU, rRE ALK -
BRREFFU DS TU =U, +U, o EREGF BT 2T
P RREESU OFERFLS S F o TU Od=0 FHDN &
FRETR 4 0 7

Up == Uy @t =[ U, (Ot — X} (2)

ref T adcp bc

B dX = [Uggdt = [Ug 0t 5 45 & R B » R Bhg7 0ok Bh2 [ chgiedg -

@ r0d GPST A o F Lo fIF 2k T iR B s ff 4 LADCP
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Y
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Bl A LADCP |2/ kinigcrr LBl - B¢ ZRIVAe 2 REBAT (7iF
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4.1.2 %35 % (Inverse method)
a2 A AN ELEL - A2 o4 1189 58 (1)

U U +U g ¥ 1B = S AEW 2 4R 07 50

adcp = Y ocean
d=Gm (3)
w & d 4 m LADCP & JF B 7R & 45 BRI N #75 PRI R U, » /B K%

Hind ek BB HERAE N2 Emp

?'Pm:{nr:“d} ' GH - BHAEL o

BIAZ 7 7 — 600 8 el > LADCPA S £ 1 /% A% 4 615
!

ensemble > FRBE 5 6BE & > A %] 5 Uy, ~ Uy * * Bensemble &

4 4%bin> % Bbinso% b FLADCPe— B BLPIE B o A % 5 Uy, ~ U,
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4.2 LADCP F 4 AUT i1z

LDEO #t # ¢ g2 LADCP Tt edh 38 < ¥ % 1T g B A2 R ko p

LADCP data

(CTD FALF L4 5 UTC P& ¥ #6.5% » GPS F AL & #

hAE X - i (col)teiis— B % nav)e

A

A 4

CTDdata — UTC time
GPS data : .col— .nav

LADCP
Time limit
Current limit

X J 4~ LADDP 33 558 CTD ~ GPS Tt e » £ 1%

i## LDEO software = Matlab #23% &2 41 3¢ o 91 &

-

b i E 35

A

LDEO software

LADCP profile

4.3 LADCP #c¥y (& P et

2 I F R

i ATADCPF K 6 ) AT A3 cnh T & 4 2T Sg(1)F %5

FA o BeRE A B

R A e s A 0 G R A 2R
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fat!

R o BEAL T RS L R o ()W R B
Brip b Bemnit S8 £ H pk FamRk A d A R R

T B AR R EFRES NGB BT G ootk F sy

..\

koA R et B aurE B8, F AT ER
$le (3) %% i B g Pt A5 o LADCPip] B e &4 -KAp 430 R B eh
& REFEA kNG HIE o L REP- B 5T 0 o 2LADCP

F F.Bottom trackingsnfFim ™ » ¥ 12 B~Bottom trackingi# & ¥

FF vk o L E AR {TRRBEE(>3000 M AP > R JLADCP

“Bottom tracking @ ¥ i % ¥pGPSevzL & K EE £ 4 ik o
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5.1 LADCP £ Sb-ADCP siinig vt fie

JJZ LADCP 74 R 3t » 4 & ERAv e i -2 3o Bl kLR~
17 > = Sb-ADCP % s gLip| 3]+ & 2 5x » LADCP sc LRI D L 7R >
I 3AKeE e o @ * Sb-ADCP BB 3] /4 73] o R 25 ~ 2%
7 LADCP ergLip] -

Bl 8 5w ¥ st en Tl plxbinid 2 & & > Bla = LADCP LR
BEOFLFERA2.9-9.2 cn/sGELEL BF 2 A KB ER
K ) B b 5 Sb-ADCP srpLipl i % > 202 10 4 48T 30T &k & W] -
AW BY ¢ 2T EBER Rchlss FE - Azt 1l RiF
0~200m 3 > LADCP #2 Sb-ADCP chijieid /4 imABH: + o2 & f#
Sb-ADCP e ig 5 i g+ »* LADCP i % 1 o A 47yt sheia jn 8
e Fievrogm: FEB(0~200 mes e AR VR EEL PR
PR P B E N A KFE S0 maw 3 0 K 5 80~90 cm/s(LADCP
BRI P hV B~ E5 5 80 cm/s; @ Sb-ADCP eV & < E 5 5 90
cm/s) o b R K a widin Udd~ Es A 50 m'#iT - LADCP ¢
B+ 5 5 10 cn/s » Sb-ADCP ek + E 4 5 20 cm/s > R A A inch

BEARKFIS O M LT 3 - e sk (Bl 8a) LT F
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5.2 FHEF
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Pt B FRE VA LERETREC OBk F (R T ERTI
Rk NPT A 4R E 02 R P FALE TR AT @ KLk &t i
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BRI Pl e i dle kF 0 e BRI K4 5R(0~200 m)P AF 3
TP A g RE 4G T0-90 en/s » NI fokiE g
50~150 3 iR > 12 K2 ek LADCP éh V i % > MR & 150 3 g
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5 i 4 PET 4 W F)GR 400 m e S 5 400 m T 42 1000
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NN
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