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Abstract

Several water masses such as Kuroshio Branch Water and South China Sea water
meet in the seas off southwestern Taiwan where the tidal current is strong and bottom
topography is complicated. Energetic internal waves and internal tides are also ubiquitous
in this area. These abundant oceanic features are the motivations for this study. In order
to investigate temporal and spatial variations of turbulence properties in the bottom
boundary layer (BBL) and its generation mechanism, measurements of turbulence
dissipation, current, and stratification in an energetic, sloping tidal channel, the Penghu
Channel (PHC), in the Taiwan Strait as well as the continental margins and Kaoping
Submarine Canyons (KPSC) were conducted. It was found that the northern, constricted
section of PHC exhibits a unique feature of semidiurnal cycle of turbulence and quarter-
diurnal cycle of temperature in the BBL due to the fact that current speeds during the
flood are much higher (about four times as big) than those during the ebb. Turbulent
mixing in the BBL, produced mainly by the tidal current shear, has high values of
dissipation (~10> W Kg ') and eddy diffusivity and extends upward to approximately 40
m above the bottom during the flood. During the flood upslope flow, significant
temperature drops and destratification of the near-bottom layer occur due to turbulence

mixing associated with the shear instabilities, confirmed by the gradient Richardson



number less than the critical value of 1/4. By contrast, stratification produced during the
ebb is discernible only in the upper part of the BBL above the mixed layer. The
stratification is weak (strong) during enhanced (suppressed) turbulence. The observed
dissipation rate of turbulent kinetic energy is proportional to the cubic power of current
speed, suggesting that the observed turbulence is generated via the boundary layer shear
instability. Near-internal waves were observed in the mid layer of the PHC at the
transition phase from flood to ebb tides by using acoustic backscattering data of
echosounder. Analysis of turbulence and current profiles indicates the near-internal
waves are corresponding to shear instabilities with TKE dissipation rate elevated to 10~
WKg .

Obvious internal tides were observed in the continental margins south of PHC and
in the KPSC. At the mouth of KPSC where water depth is about 500 m, maximum vertical
displacement of isopycnal oscillations nearly 100 m was observed during the spring tide
in December. The TKE dissipation rate and eddy diffusivity estimated from the Thorpe
scale analysis during the spring tide in December are approximately three to four times
as big as those during the neap tide in July. This is attributed to the fact that weak
stratification and strong vertical shear result in elevated turbulence intensities. TKE
dissipation rates in the KPSC can reach a maximum value of 10°° W Kg~ ', which is in

balance with the baroclinic energy fluxes. Analysis of the ratio between the APE

Vi



(available potential energy) and HKE (horizontal kinetic energy) reveals that the internal
tides in the continental margins south of PHC and inside the KPSC are in the form of
standing waves. High-resolution gridded output data from NRL/LZSNFS numerical
model of US Naval Research Lab are used to compute spatial distribution of baroclinic
energy fluxes in the PHC. Our results indicate that the baroclinic energy mostly
propagates along the edge of continental margins. At the continental slope the baroclinic

! while those at the continental

energy fluxes can reach a maximum value of -50 KWm
shelf and at northern PHC are only 0.44 and 0.02 KWm ', respectively. This result
implies that as the internal tides propagate northward toward the PHC interior, the
baroclinic energy decays rapidly. In summary, the present study clearly indicates that the
energetic turbulence in the BBL and mid layer of the PHC is generated primarily by the
shear instability. On the other hand, the turbulence in the continental margins and in the
KPSC is generated mostly by the internal tides and breaking of internal waves. Finally,
turbulence characteristics observed by the shipboard CTD/MicroRider and by the free-

fall VMP-250 are generally in consistent with each other and also agree qualitatively with

that estimated from the Thorpe scale analysis.

Keywords : Penghu Channel, shear instability, TKE dissipation, turbulence dissipation,

baroclinic energy fluxes, internal tide
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PRERARAE NP e TAREA TR e A0 R EE TR (AL )
A4 TiwehE L ) ke d @R (Ramp et al., 2004; Zheng et al., 2007 ) 8= P B
BAE - RATINDREDEPE > I R Srr BT e AR LD
RBEd TR BT A e R B R e R e RS ¢
C T AR L BAE RS P B R EFR1E% 5 (Lienetal., 2005; Moum
etal.,,2007) > #]4c : Changetal. (2006) & & Flenzbauii p it 8 47 e » L
V) T T BIEGY e 2518 € 885 kW m R 5 51 0.25 kW m ! o i R it i
it B ¢hp-i# £ 47 0 St. Laurent (2008) | K )% 3 ehT 30 TKE £479 10 ° W
kg ' EEKFERNIIKFE 200 22 0T 5 TKE fic g RA D 10° Wkg o 5
A ERE LA JF’f % F % Ineranl Wave In Straits Experiment (IWISE) & %3+
FY o I ES At BT AR s AN B R IRGE (T IR &
FLEHGCHCRR G ISW eA) s r2 2 R o fe s SRPT OLRE  3E Beok B eiR
e P RERERF >k 5 & (Alfordetal, 2015) °
d 3R P Ed RPN R AT T g% AP 0 Janetal. (2008) ;ﬁ
dBRER T R AP ERARIAPPHILES FE 2 P AR s AR
kiR s BREFRTOHT RS o BT 3p 0 & PHC e o < a4
#i@ # 44 o Wangand Chern (1996) # & 8 *iT BLip]
ke FALE G X p P PS> Leeetal. (2009) 45 1k B 0 3 A5 2] o
T E AT TKE 4£47 ~7x107° Wkg 'm2 g ppn £ 8 ~14kWm 'ip ¥
W B g 0 o 42 Kunze et al. (2002) 25 #0005 #rgLp| Flenit £ 1 F 3~7 & o
Chiouetal. (2011) L i&- #H J|* BEHFHP 3 AR s PP 2Pk AL & L
RN PEE AT TR A N P E R R B A B IR L NP
peenp ot A 4 ek 8 B ¥ o (Carter and Gregg, 2002 ) » j’%ﬁ Y oon et 55 e PR
7 A A

Fe g iEok ek 838 # (Liuetal,2002) > @ po;

\4-

Fiid BRPEFA


https://www.sciencedirect.com/science/article/pii/S0924796308001887#bib2

PpeEREIME S H# M (Liaoetal, 2017) -

cAARd 3 T ARBEFRANE LS LA BBFLFT R REP ST
BORE L EH0r H Y PHC Rl E % p i B & 2 24 £ & & il iy (Jan
and Chao, 2003; Wang et al., 2004; Chang et al., 2008 ) o ;% ¥ & 777 3 ok ¢
B LI A PR A p P BRI R L~ B K XA & £ Tidal
straining (Simpsonetal., 1990) %842 k3 55 K BR & » @ Gl R RF 5 GiAE
# % 8 B & (Bottom boundary layer, BBL) i = i+ ey & R T %+ o
hok ML e iR B-BBL p A KR R{eR REIZF IR E o rk b 2 ¢ > BBL
i STR R e Ly SRCLY A S b A St S S AR § LE & SR
HILfE- KB Y R L PFACEARSN AR T (T o A LA s s B (X A E)
FBoo cKEent 33 223 p e (Pk) htess2 o> B2 3 PHC e 54 % ik
A R 6 TR B Y R B Ak AT B A A iea
R ¥ A= o Wessonand Gregg (1994) 41* ¥ inik (micro-structure) % ® i B[
& 4% e Camarinal Sill L2 KB A& L% o & BBL BLZ 5| ¢ R+ K Bfudg 1 2 2L
¥ % e TKE 4247 (4248 10 2 Wkg ') 3P Bt & Fies @ 5 kB Rk 4
F-kBap 7R & o Stevens et al. (2012) fte & @ & 53 %% Cook Strait = Karori
Rip i& /77 -k % fo ¥ im il £ » # 120 2 ¢ B BBL k2 4 + e TKE 4£4¢ 10
"> Wkg ! o Lentz and Trowbridge (1991) f4v# At 305 :a 8 4 5§ 4 i ch R B i (7
B R R B Arié ¥ 4y b en CTD @Lip] > 3P BBL 5 B ¥ 5 5-15 % » e
s g NIRAZE S0 2 2 A BBL B &R o A m AT T Y dp o B AP
Foil@ip endp BF R B A K $35 > F9t 5 F e~ o0 f o (Kokubuetal.,2013) - Lien and
Sanford(2004) A& €~ & ¥ d 77 #71 f kg @ (tidal channel) BL% |7 BBL
FoopEI ot igE s §F # 8 o Klymak and Gregg (2004) %7 g8 5t 17
( British Columbia ) =% 34 (Knight Inlet) BLp| |3 /7 cj14R 18 6 1 i sill {8 97
A 2 dinonlinear lee wave > i&4& nonlinear lee wave #7i¢ = e ¥ /i 2 d 50 27 7 {8 2

3



t+ (shear instability) = P¥3 % 3 TKE 247 (5 100" Wkg ')e % “F”“*K#ﬂ A
BIP T s R P oin AR R AR K AR A R o Tt R P e
WY A L 20 EBAEE AL KR RDARG ER R B R
( Acoustic Doppler Current Profiler, ADCP ) & £_f o 3483\ ch ¥ in &k R pLip] ¥ inen
LE LW o blde A€ AR B AT RIS % FRRP R i i 4
FCEH AR 3P 7 kP > TKE $240F £ 4138 7] e My % v (Simpson et al., 1996;
Rippethetal.,2001)c ¥ - > 6 > & § f FAINABE P FEALLBP v T d P
AL gk FoRE Y AP P R RIREE iy € B 5 F] BBL p (0 TKE
€ A 4R My 38 %1 (Simpsonetal,2005); ¥ ¢t mr Hid > 55 X5
AOR NP TBR R A IR R TSR o FI kP LS 0 BBL (iR £ 1EY ¢ @
o o ¥ At K id & My e ik ¥ (Rippethetal., 2002) & 7% 4 (Endoh
etal.,,2016) {r Ariake Sea ( Tsutsumi and Matsuno, 2012, Shao etal.,2018) + 45} 7
R 3P B ESBBL i BRI E o
B3 e R B R A AP 2 HmE AR ES L AP 35‘51&“

% & BBL i 2 Fin o e kg o E X FIRER # A BEL A2 T
*fEF 0 R BBLP g4 28 R & F% o Lorkeetal. (2005;2008) fid ip AL e

A7fe Moum (2004 ) @k W IEA s pEE L FIRT - A PO -T2
3 #¥~ (shear-induced convection) » 2 i & § %4 Spd iR & o gy
W od R RST A 2 DAL PR RIRRB AR T 0 R AP
FH A F o EREF RAGL KT T BBL F 2 A 4 05 BBL A & s K
EREIAET > n LIPYF > BBL » K € RIRBHIRA AR E T G F
#p cr1% it o Umlaufand Burchard (2011) a2 % 42 7 2R At HpFAY &
/P BBL ¢ X T €4 A2 AR IR Lo BLOREF Y BBL p R
= éﬁmw iAo Bl el FRPEFC SR EDPEE - ¥ - 2 5 > Kunzeet

al. (2012) 7 Monterey * # fr Soquel % % & {7 7 fig ¢ & ¥ it B Rl d » #RA



R 243 enf on & (turbulence layer) iR & 243 e BBL iR B o F]pt Finenie® Ay
AR g A GBI R AT o B E B AT € F feimrnk (Garrett, 2001)
) i E%’K%Vi » FURE R A% T iE* T4 g 4y (Kunzeetal, 2012) ¢
PHC %7 L o £ & h@gd 2 v o ey T2 g o 4 %
o ¥9% Huetal. (2003) /7 7 B % » jE e (1996~1999 & ) infek /5 & & f
BFH (SST) " M EFEPAB T F 54 s BARKOFLR 7 L F
féﬁ;ﬂ ML h A AR E A AT E P eI % o Lanetal. (2009) B - 9 cnf
i #* T AL (1996~2005) kA~ 454 % 6 -kiE (SST) 2 ¥ %% kR (Chl-a)> &

5
%ﬁ B e %w?m«“ﬁbpﬂq&;‘ ﬁirﬁ mﬁ— T%/&&’;}hi ) ipa {/\}r')?r’-

X A I A R [ = S e 1(‘4"3{0&% Mz ks — Qéﬁﬁk‘ﬁﬂ‘géﬁﬂg 2 ek it g A -
LIRS R vk 2 B4 (Centurionietal., 2004) o 25~ Ze A I G &

FESPOEAO ZRALE LI FTYR RIS BRLIEE LA EPER (2
PEALE ) AR - B EJE (Loop) it @ A kEpdiEied 5 A % (Jan
etal.,2010)° A * £ > d a /& M I0E 8 B UEE L EE Rk Iﬁ]’fig—fg, BN
shiF o SRR BIR & m@ﬁr Ll B BRI EE k0w s g
A LT PR CE RN LAY A4 hdd R E L 10- 100 B
( Gregg, 1989; Klymak et al., 2004, 2011; St. Laurent, 2008 ) - # 3 2. > ~ [ if % € 3
AN 2 E Fhoha BALAT 0 SR DEARR L g KB .

T e AR T BE X BEGEEREPIFTE T EARI Sz s § 7
ok Benm 2 g ¥ bR b b 4§ B domeh o T2 Ak G & s R4
FABENTF O G o hiEd B B4R BIEN E T ] b 5% 2 g a0
KF RS AN E L i B R BRI B ECKEP R TKE
FAre A R GE K ¢ 2 S P ORBR & EARY E & S b pFs FE
TRREERAG T M E SRR TINERER T RO E Y H 4

HB 0 FI G et AR R TR AL % 0 I Rk R % e E R



FEROARLE > AT EERPE AR RBA L LR B B
st @ PHC Bt — i Sk cnal 3 270 4p 130 /8 JRA B X P 5 & chiin

- B2 Finang BT A Pt A R gt o B AR ] 5

\\\

WHBERIFTORE KT 2 PHC ARER Finad 4 entidl > 22 ppn £ 47 358

PHC ¥ /i = 4o 5p g ©

AECRART RN 2 FRARTHRNE Y HPRE S L BRI FAICE
AR R s 3 R S TR AP 2T e AR ke BB

Bt AP s 4% 65 TKE 40 PHC ~ < 147~ A AR o § Bk &

TR RS R 5 F A& €454 PHC (0 BBL TR A 2 40 2 P Hf

i

N A \/_ ‘ P ;g‘ N2 /—e B
e /'? =N mﬁ»«?‘@f ?T}ﬁzﬁa °



¥2% BB ZETHXR

¥2-18 B Uk fopliple B

AR Y o %% (Taiwan Strait, TS) & & & aid 3§ PHC (542 -kid) &
77 FeF g BE PHC 2 TS ehdk 2 30 SRR FEPE L oo B (R 2-1)-
LAR T UFRPHC &4 BL K IEAE - £ 60 22 > PHC #3054 40 2 2
KiFE 100 2% > @ PHC 330 % % 80 =2 » -kiF 200 =2 - PHC eh#t =52 Z §51%
4> (Yuen-Chang Rise, * 32/ % ) i@ 4% » A = TS A% » ST 4k~ 51
hiE - FFAB e A m PHC eng 3 a a A4 3ent PR 2> WiTe 7 3 Fik
B %A o B dyFok 2 Bl (Chuang, 1986 ; Lin, 2005 ) > f#k foiofiEim T4
( Tseng and Shen, 2003 ) {45 §* 3¢ ADCP ( Shipboard ADCP, SADCP ) jLir| ( Chang
etal,2008) 384 p »PHC 2 & #F % afp o ipin > LFEA NS Ims > 4 %
B33 5 X pipderd pipaupin Tkt A s 5 1240032ms ' o

AFTE 2011 & 3 2017 & £ @7 9 =0 % AT = Bt ehip] (o 2-1)0 B
Blenp @B g e 7 PHC~ < B 2 ] sazk % a8 (B 2-1) @& % aopipl
kR ®B & 7 ¥ itk ~ Conductivity Temperature Depth (CTD ) /Lowered Acoustic Doppler
Current Profiler (LADCP) % &% o & 2011 &3 2013 & k2> @p/Ff i &
CTD/LADCP 5 i » X &8RRI * :J'x”i\ 7« ¥ /v ik MicroRider-1000 » 2014 & 2_ {3
k2 P F AL R R E Y CTD/LADCP % i > @ Finpp| TR At 2 L4 f R
FFHFenp 8 A Tk (VMP-250) 5 Fimi &R K E o PHC shjLinléns
B¢ 2 PlL4oP2 (B 2-1) & plxk > &t & 7 OR3-1560 ~ OR3-1586 ~ OR3-1887 ~
OR3-1923 ~ OR3-2026 » H ¥ OR3-1560 (P1) £2 OR3-1586 (P2 ; =+ 12 -] F¥)
BIFIES S 2 ) - =X T 3% > OR3-1586 {5 16 /| pFR|E_1 -] PFT3x- = ; OR3-
1887 (P2) 22 OR3-1923 (P2) 55 — /| PFF3x— X ¥ inik » CTD R & _2 /] PF T 3x

— ZX ©



AT 22017 # 9 % 30 P = OR3-2026 4% ¥ & PHC % *c ADCP//E & 45 F2_
PP E 4 BRE (N,P2,M,MC, Bl 2-2) > MPIg:: &rplst G2a@E 3
2017/09/30 16:30 = 2017/10/03 12:30 * 68.5 | F¥ » sy 22| Bl 4o ] 2-3 o 24 i
RDI 600kHz 57 ADCP % ¥ A3 & 9 60 = % judp T BUR| > I P dprep 4 6 1
B & & 4 3+ (Star oddi Temperature / Pressure, TP )~ 13 £ 8 B % ( VEMCO minilog )
e 15 £ B 4 & E &3+ (SBE56 Temperature Sensor ) » + 34 & § & 7 4L o # ADCP
BrECE TORLAGY (55 T AR 2 ok n el B2 T M2 B € 0 ADCP eniE
BA B RBEEISA 23 R FNGRE T LI o B9 P2 N o MC 7
BLikRER hF BRI T 28 T UE T ART IR 23 {02 - X
CTD L% PHC A 34 g BB e T/ it o 8 A N 2L@Lpl % 20 ) FFis -
TR RDMR F Flptic s &) pFET 22— % CTD

OR3-1639 ¥ OR3-1696 ﬁi?']f‘?[?] A e g 2P OR3-1639 s
B A B e (CRTFE 150 2 % 2 S1) 2 & Al H g (CKF 600 2 = 0 S2)
Lkl - oghEaplelk o o AS ELplEk (S1-S2) kw2 CTD - OR3-1696 siggip] =
SURIE A A A S2 F ERIE T RFREG 1) B - = CTD-OR3-1302~
OR3-1339 ¥ OR3-1816 #7=xt E"ﬁﬁiﬁﬂﬁ‘?[ﬂ w3 Bw g o 29 OR3-1302 &2 OR3-1339
BB BT BIRA 650m AL GP Rk sk ¥ i 5 T 2 CTD/LADCP - B

PERER2 - FA s AR 154021 2FH

11\;\,

T o OR3-1816 R &_

BB BEMCE PN A VMP-250 A BELRIE GL~ G2 crkwiplE > A 12 ) PFiF

T ROT R FI BRI LA Tl R L o R LB Y 2 %
A {5 F R &k MircoRider & g d JE R K R R VMP-250 fdy p) i A2 ¢
P FIEF D TR BN IR ORI eipe FIRFEBET P

T B2 in ¥ - I FIEE2 few o



% 2-1 BLpl gLk A

Cruise Time Station Number of casts Depth (m) Intervals (hr) Instrument
OR3-1302 2008/07/05~07/06 GP 15 550 2hr CTD/LADCP
OR3-1339 2008/12/12~12/14 GP 21 550 2hr CTD/LADCP
OR3-1560 2011/09/13~09/15 Pl 11 120 2hr CTD/LADCP/MicroRider
OR3-1586 2012/03/15~03/17 P2 26 125 2hr and 1hr CTD/LADCP/MicroRider

S1: 150
OR3-1639 2012/09/10-09/12 S1-S2 33 S 1 600 2hr CTD/LADCP/MicroRider
OR3-1696 2013/06/13-06/15 S2 33 600 1hr CTD/LADCP/MicroRider
CTD : 4 G1 : 200
OR3-1816 2014/12/02-12/03 G1-G2 1hr CTD/VMP
VMP : 24 G2 150
CTD : 22 CTD : 2hr
OR3-1887 2015/09/22-24 P2 120 CTD/VMP
VMP : 130 VMP : 1hr
CTD : 27 CTD : 2hr
OR3-1923 2016/04/26-27 P2 120 CTD/VMP
VMP : 57 VMP : 1hr
N : 120
CTD : 43 CTD : 2hr
OR3-2026 2017/09/30-10/03 N, P2, MC MC : 120 CTD/LADCP/ VMP
VMP : 90 VMP : 1hr

P2 1120




24°N

23°N

40"

20

22‘1

r}IQ"E

B 2-1 PHC &t gLiplipl=t (Fd = £35) 2.4 e 274 7 K% 100 = &

KIFE200 % 5 24 mEERE T RFE S0 2 & oo kiE 1000 o 7o

10



48

42

36"

23°N
30.00'

12'

B 2-2 OR3-2026 (2017 # 9 " ) s gipliplst » H ¥ Fd = £33 M L dyreiv

winE ke d = 4518 & CTD/VMP #k

11



@_-_--

im
3m
5m
7m
9m
11m
13m
15m
17m
19m
21m
23m
25m
27m

29m 49 m
31m

33m
35m
36m
37m
38m
39m
40m
41m
42m ATP
43m

44m 0 T(SBE-56 and minilog)
45m |

am K 4645110m
48m
49m
50m

51m

) ~10m
Bat.

Bl 23 AR W 2d S84 TP =% > 2¢ 0 L8 4 minilog fr

SBES6 i+ % -

12



5228 BAREFHEEFEP

AR L R R REE 7 B T % &MicroRider-1000 ~ fi d 7% 4
7 (free-fall) ¥ ;w & VMP-250 (®2-4) 2 %2 CTD/LADCP% - LADCP#7i& * &1
FL RGN Ao - ADCP (RDI, 6000 m housing, 300 kHz ) % %|§p } 22 3p & 3 &5
# £ - - Seabird SBE-9 CTD » - A= H Z &CTD} (®2-5) » &£ 3|CTDe= /| *2
o ATER T AR ACTDE L - L RE - 4o FREFH S Tl gl
HHMETH ERP K L~ FLDEO ( Lamont-Doherty Earth Observatory ) #%

d1 o 1 * Visheck (2002 ) #7#% &) enif487% (inversemethod ) k3t 8 A& ini# »

B2 SXLADCP A & §_ @ % A %% cnja jnglip| b > /a7 = 5L p 2010& {8 #78 * en
SADCP 5 75 kHz » & — fbin size 3 162 ¢ » -3 < B e » FJpt A §2xe #
LADCP > f pFez * 62> & cribin size k& 7 B & o

MicroRider-1000 fv VMP-250 % & % ¥ /i k5 5 4 £ £ 2 @ Rockland
Scientific Inc. (RSI) #74 & %% » T *7 #F 4 e 45 & (samplingrate ) 32 5 512
Hz > &+ T 3% & 5 1000 = = > 2 ¥ MicroRider-1000 &> & 45 ehp a8 % B »
ROEHP AR LT L% s blde D CTD ~ Sea-Glider ~ ROV (Remotely
Operated Vehicle ) ~ AUV ( Autonomous Underwater Vehicle) % ; p o 4% X0
& VMP-250 Rl &1 % kg (*h g 5 kevlar 841 ¢ %) @ rpFjc ke (Real-
time Data Transmission Model ) £ #-F 41 @ i% 5| £ 24| % "G T ALAE T 2 foér o
B R FUVREAE F G AE o 5 TR MicroRider-1000 A kg AR Y & R
TRPE AL R LT FRT RS DFEHLERDTR N AR L0 B
A = enplipl et ® > MicroRider-1000 2 %835 . CTD + (B 2-5) » ™ e 4% ¢
PEXIGFERE A FET 2 4F 4 (shearprobe) #rE PIF|IeHE - A2 L E A
(2003) ¥ 3417 = Sdeit B Ak RHT AU 0 ok d F 0T Tt 4 s e
TAP R K E TKE f24ce i o FEAE S 0 VMP-250 A 2% chif A2

AR E R G ARAFH o - RAF KRR R R TL L - v 7
13



T RBEARMDNRE I g R LR R 2 BERLTE R
Ho 2 ugrdl @@ Ao BRI TR 8 Q3 F w8 ka T ¥ RE L3
B3 o4 KRE2TE2 ol @ f o ppdaBiladiie § 804081
MR A ’;’Fm# B 2 R R L IE 5 VMP-250 T 2ci#
B JF e JE g RS ki R K Gk sy e Bl R T R G4
oy An T T R E 208201 ms ' FRESTRIEL thBILL
FRBLR| I8 P kAR T g B 0 2 PHC sRF LRI A B 0 T i B X K5

% 0.85ms ' o

Bt a3 R R Y A RELT I AR AN T

-

*7 ¥% &* (shear probe )~ /¥ A& #% 4+ ( Thermistor ) 12 3 # 7 & 45 #* ( micro-conductivity )
FEREVIB I AEEOXIF ST INRM F K E = e i# & 3 (accelerometer )
B4 R R E (Pressure transducer) 11 % MALR R (tilt sensors) > * kicdrik B
T EARY Bk Y A 4 i 2 k428 (PitchandRoll) R HE ER o
AP RAE S L SI2Hz R A L 100 ST oA A 5% % 2
Osborn (1972) &% AaaF b enFonppl > B R I W ET > FR BB
P RBIRRA RPN IRDFEITREEY AL TR ARE TN T
BT B RFARES RAPINDE T VT EE AR RER iR
tod v e FAagmp r by o] AR E T ¥ AR F AR
oo B - s 2 X BRI (4R 2-6) e

14



F i i DCP -
B 2-5 73 = CTD _* < MicroRider-1000 = LA

15



B 2-6 ER&F4E > ¢ BHME (+ ) (Lueck, 2010)

“% TRFFF gk EBRE (40 CTD~ LADCP) 113 ¥k ik BEpI 2
o RS e A TTREEA P AT IR ERAESTIRIF AL
# 1 #73& & eh Luzon Strait Nowcast/Forecast System (LZSNFS ; & R /& 3% 3E 4R %
%) LZSNFS $o;V &3 & §4% l—”—%‘?"ﬂk *NEE Y g s e 4 aop b (Chao et al,,
2007; Ko. et al., 2008; Qian et al., 2010; Simmons et al., 2011; Chen et al., 2013; Ma
etal.,2013; Pickering etal.,2015) » U [ PF 4% 3052 7 5 8% DI dh 08 03
4 g A5 g (Ko et al, 2009 ) - LZSNFS £ f1#* £ ®/s & g A~ T X F B
A/ F P R RIEAR A (COAMPS) cnF Ll iv L e o 3o B & ~ i3~ i
frAREERER KA 22k HYCOM» B ¢ B4 2 7 9@+ 4 (Ki~Or»
P~ Qi ~ Ko~ Mz~ N2~ S2§= My ; Egbertand Erofeeva, 2002 ) > 12 32 £ ;4 & chf
BB ROTRBII A G B ¥ TR > MCSST {ri3-B| £ (9 NCODA #icdy 4~ 47 %
A 4 ik Y gy (Ko and Wang, 2014) - LZSNFS #-58 ® 38 & 7 B Ria0% ~ 3
BRI E - ML hE A T E S KT fET R S 23 N2 o ¥t LB hiEiT A

£3 29 BARiFER 0 5T PRGOS THIRNEFE R g o A IR RiER
16



o)

CHENIFE T ST G e (& 7 PHC) KT enfd{s R ¥ 1138 1 1.3 2
2 FREET REL RO AR EFREL
et TALE AP AT AR X A

B¢ 2016 & 4 7
S g7 PHC 2 B enbl 0 e fado ] 2-7 -

22°N

118°E 120°E
Bl 2-7 LZSNFS H:¢ Tl e tt o BER %38 5 WSS B > & 1 B4 5
GEE G f KB BE B E

- f[; ] g"‘j%lj
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$2-3% L

TKE #2447 (& ) A& KB P 384 d ch- Btk § k& + &6 Bd0 i FHic

FUEARY A B EALAT 0 PR RACRKEI AEFRE W AEE RE I
Thorpe scale method ( Thorpe, 1977) % &5 & ¢ ;%18 3] ¢ & £ ] * % #7 5H ADCP

k3t F ik n gk 4% 7 dic (Eddy Diffusivity, K, ) SEF 440 #70 £ > B X RLPIH
B R Y 0 AT R R TR A B BT o E 8 R
B (du/dz) R Toapd@atr e s e o
¥ d TR
&= 750(6“) = 7.50[ ek bk
a) (1)

B9y g kA ARE A (100 mPs ) K 3 kg (opm)o W(K) 3 B g4t

Ik

Fleni £ o AT § A MR BT o T P & 2 F 445 (FFT) £ &
feif RV TE AR Rdeip i R AR 0 B s R S e i Bk g dical ¥
( Wavenumber Spectrum ) ° % 2% % iy #-p| £ 3| ek #icit 3% 41 % Oakey (1982)
#dehg F]= it § 7 a3 Nasmyth S50 A REFRE HIFAL AR

# TKE 4247 ¢

BT HETRRET o R (K) AT S
Ie
K,=—
N

( Osborn and Crawford, 1980 ) ................... (2)
HoY NG kMes4 4 (B-Virequency) I 5B &re3 » fptpmy Aiper
&% R £k 4 0.2 (Osborn, 1980) ©

d "‘ja‘;‘? & CTD e E in ko7 * e *» 5 45 T 3] CTD 4% | R &+ 4 >

Flpe Al ER R R AT R B R R AT & oA 424 S (dissipation

of thermal variance ) > # 2 ;% %

18



00
H 5 H_CTD g B FAL#r3- 8 N enT 358 B $ A - i i§ Batchelor cutoff

)%"a g i‘r'lPt( ) ﬁﬂ;‘;iﬁq% BB~ ¢ (Moum and

wavenumber - Kk = (5
b 1/{)2

Nash, 2009 ) » ]t 7 2% Kp:Kt vl ¥ (2) e ® (4) v EF
NZZ

— 2

2r(00/oz)

EZZ

FWyp o (3) AT g RIFAF IR R a0 38§ 5t e B kmin <k <kmax
ffg A 0 2P kmin £ 4 B kmax B 4 A B x o o *v:“ﬁ’;f CTD ~ 3z
RSP AP PR G p R RNR R PR G B R e Tl A PR
Moum and Nash (2009) =17 5% > 4% 2 fg25% (4) v (5) LFx 2 _kmax &%~ 45
@fcy ~ &, 2 {1 * Kraichnan 5% it 3% (Kraichnan, 1968 ; B 2-8) % dp
R KR T e B G TN = s Bk g jrar AP TY EE A
#enkmax fe g o 2 o SR IIR RAFEOF ik B E A S12Hz o Flp A
PE* 8~ 10F R AF R K E > HIFAFIENS 7-8 2 « B 2-9®mpP AP
i * MicroRider & P2 #:*Tip| € cn# ¥ — L8 R Bp DA F o 28 i R
BRI F BN ARING 20 2 ENALAT s M R RB R IER PR

19



Il S E R R o

d 4 VMP-250 77 322 SR p d TR 0 4 € L FIFMB S TR

e
3
W
Y
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