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ABSTRACT:

The tidally residual current that was induced from the essential non-linearity of tidal
currents is a kind of mean current in nearshore and shallow water regions. It is generally closely
related to the long-term trend of sediment transport. Prospective research results, therefore, could
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(2007, 2008) granted by the projects of terrestrial environment under scientific-technical
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From the results, it is found that the flow patterns of tidally residual current in the Euler form
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The prevailing flow velocities are mild and directions are mainly northward going along the
west coast of Taiwan. On the central west coast of Taiwan, however, strong flow with velocities
approximating to 10 cm/s and direction meandering along the Chang-yun Rise are found. Nearing
to the southern entrance of the Taiwan Straight, there are flow patterns of two circulations rotating
in clockwise sense with velocities higher than 10 cm/s exhibiting around the Peng-hu Islet and on
the Taiwan Bank, respectively. Furthermore, by coupling the hydrodynamic model: MIKE21_HD
with sediment transport model: MIKE21 ST, a potential map of sediment transport is generated.
Based on the map, it is noted that the flow patterns of tidally residual current associated with the
long-term trend of sediment transport show good agreement with many of the observed
appearances of large-scale submerged salient that are found on an ancient sea map and located
in-between a depth of 50m around the coasts of Taiwan. The tidaly residua current show
predominant effects on both the sediment transport and the erosion and deposition trends around
the coasts of Taiwan, and therefore, are verified.
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s A d Blumberg 4v Mellor (1987) #74F B % #£8 > POM #-5% it =
BedicE ;Y 73 For B & $55Y (turbulence closure model) K a2 -
E”‘vravéﬂi»‘l@rﬂ* SRR MBS HER G o F o AlicEH
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2.2 4] f230

221 ¥ gileH g S a0

POM 58 e A dp 4> A L FE T Efrd 2 T2 4250 57
i i© POM = 4255 > Hi; \aﬂ 1A BER F- BER LML T
Rdg o Rl N RRT Hd S AN & T AT

aU+aV+aW 0 1ttt et e et e et e e e e e et e e e et e e e et e e e etteeennnraeeas (2-1)

oX 9y 0z

FPUNVEKT 2 maynig o Waz2d e b 3008 xF e 5w
AT > y3 o 20 AR 23 2 P2 RIED w2 B o % - BEX
Pl E_ @ % 37 en> @b il and 4 2 fr 50 5 51 & i

v

(Boussinesq approximation) > F]yt i8Rk T 2 p @ 2 fFNF B 5

N My, Wa—U_f\/:_Lap J (KM a—Uj+Fu ........... (2-2)
ot oX oy 0z , OX 0z 0z
a—V+U v Va—V+Wa—V fu :—L@ J (KM 8_Vj+ F,ooreeeens (2-3)
ot oX oy 0z p, 0y 0z oz

KFES B R AR FIA KRS pokiE (W) it ol ek TS g
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F(24) SFEARBRIAES S p=p,+p B ARBRERRE 0 p, s TIEAEK
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IS By, wa_szi(Ksa—Sj+Fs ................................... 2-7)
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(Aw-A)=(Cye.Ca )Am{@‘i] %(aa_\;ﬁa_‘;} +(aa_\;” ........ (2-12)

#¢ C% Horcon $fic’ #F %01<C<022 F » Ax ~ Ay & 7% xfry
v e FFEE o @ POM #2341 % Schmidt #2272 A, 4p M 85 >
Ay/A, =TPRNI » 32T F 3K s — B ] dfic blar 02 &2 1 A%
3 5 E (Oey & 4 > 1985a 5 1985Db) o

222 ¥R L HA

aiv (2-2)~(2-3)~(2-6) % (2-7) PR AR & FAC TR K, ~ K,
1% Mellor = Yamada (1982) #73 B e= FF Finfiost k3t H o B g
L3 R AR AT KK, 'lﬁﬁnﬁrﬁ)ﬁi’#/ﬁ«wﬁs{u&K "E R D
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; EII{KM Kaa_‘:} +@—‘;” ............. (2-14)
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(LY = (=2 4 (H = 2) e (2-16)

P REH 2 ERKIFE ~E 5 5% Bk k=04 5 von Karman ¥ # -

$oB IR B oA 2 L E R A B A AT

Ky = Q1S weereeereeeeeeseeseeeeeeeeseeeseseesseeeseeesseeeeeseesseeseeeesseeeseseee (2-17)
O 1 OO (2-18)
L= (2-19)

S, [1-(BAB, +18AA)G, |= All=6A /B o (2-20)
S, [1-9AAG, ]-S,[18A” +9AA )G, |= All-3C, -6A /B ] ........ (2-21)
S, =020 covvveeeeeeeeeeeooeeeeeeee e (2-22)
L
1 g dp
o e e e e e e e e e e e e aaaaans 2-2
G 9’ p, 0z (2-23)

(A.A,B.,B,)=(0.92,0.74,16.6,10.1)

(E,E,,E,)=(1.8,1.33,1.0)

C = (1-6AB" - A"B"*)=0.08
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oDU dDV oJw 877
+—+=

F—t ——F =0 e e 2-31
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Ligh SR AN
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BUP N ouU *D N BU\iD N oUw _tvD +gp 2" on
ot ox’ oy o0 ox’
+9 j[ap o D ap}da J {K aU}+DFu .............. (2-32)
X" Dox do do| D do
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ot” ox” ay” oo do| D
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H{ x oxt 9o | CY°

— T \/ 2
VD L JUVD oV D+gDa_77:_fUD—<wv(0)>+<\AN(—1)>
aH - ox dy

+F, +G, (2-40)

gDIJ- ai—a—D 9P do'do
ay 8y Jo

M—<WU0)>E —<w(0)> 52 # & a b T R4 > <wu-D>E <wi(-1)> &

Bk BT Y c FRFRAG

j +2 1A, [aiﬁlj ................................ (2-42a)
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F g fR N (2-31) mi—séi‘kwl/
a)(x*, y*,O,t*): a)(x*, y*,—l,t*): 0 e (2-44a,b)

#8428 (2-32)2(233) B N end G R g

(BU BV) (<aJ0)><aV(0)>), =0 .iciireerennens (2-45a,b)
do do
R i
oU oV ) 1/2
+V S T 2-4
5 (80"80‘) C [U ] o — (2-45c¢,d)
He
KZ
C,= MAX[ 10,0025 [ evooeeeeeee e (2-45¢)
[In{(1+ 0y, )H /7}]

H¥ vonKarman ¥ #ic: k=047 @ B#HESE oy %7 %5 LE K k=kd
R PFenid > Ko# 7 28 B s kg o

ERACE AR AN (2-34) ~ (2-35) ef B i

(gz_ sij (<@0(0)>), T =0 oo (2-46a)
(gz gij T (2-46b)

4 (2-36) ~ (2-37) HuE R ik
(02(0), 021 (0))= (B U2(0).0) 6= 0 oo (2-47a,b)
(@D, q1(=1)= (B2 U2(=1).0) 6= ~1 cooeeeeeeeceeeeeecrreerns (2-47¢,d)
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232 #cit 4c

B %@gﬁfg%gi;'{% B oRZARSY TR AL LI kTR
BPRATA H A & POM Hi58 P L 2w 4 & MK (implicit) f#

AN I A .%%’FT;‘ (explicit) ## 4 o bl4ord g B T H72 4258 7 A4t
=N
oDT 1 0 oT ) OR
—— 4+ AMT)—Dif (T)=——| K, — [ e, 2-51
oAM= aa[ : aaj o (2-51)

H ¢ Adv(T) £ Dif (T) A W) & 77 -k T 18 B8 g0k T YB3 o @ PEIT A 8
A SHBELDRTELT LF > T NA T

DT -D™'T™!
2At

= —AVTM) + Dif (T™) oo (2-52)

Dn+1-|- n+l B-F _ 1 i a-l- n+l aR
2At D™ ool " 9o

RO nE AP o SR AP LR MR A T
S GE R KGR B R R BB T 4o
FUATR

T=T+J ™ 2T 4 T™) e (2-54)

Ho T AT iR aB 0.05

b A aEc 9 0 POM #5584k * 3 "T88 4 (finite volume) =%
& 0 Blok-T @%J@—ﬂﬁjﬁ-n(m ’

— Adv(T)h,h, = 8,(Dh,UT) + &, (DhVT)+h,h, de(—‘;T) .................... (2-55)

FP o hEh A EATFXE Y e R EFEE 4T 3 F 2w 2 Hee

2 0 B POM BN IRk 5 ¢ & £ 4 0F o m BN et B AR A R cPE
2N AoB] 2-5 ¢ ron o
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BoR R A RN Y T 2R R @ﬁ;f‘]"v #2582 B pFor B R
T4 21245 Courant-Friedrichs-Levy (CFL) 3+ & #& < i% ©#

-1/2
At sCL A12 Alz ................................................................. (2-56)
| AXT Ay
H v
Co = 2(GH ) HU L oottt (2-57)

max NaY

K01 90% o @ XAHE e SN G R N FRATN I B R AT B PR RS G

FPULATHRP R AR FRERY BRI g0 N enf gt

-1/2
L L (2-58)
C; |[AX" Ay
He
Cr S 2CHU L cereeeeririeeeiieeeeiteeeettteeetteeeetreeeetteeeenree e baeeennnneeens (2-59)
C, 4 B = p\f'%*a‘ff ik o - U RS 2 m/so ckor i o U A B
S BEFR o - ART YA ARG EIRT o AL /AL H F G 5 30

;801@%@@@«%&1@ 54 3 0 U] § B POM 07t

IR ST ENEE TSR T LA

|

\;?‘ 7 ’
-1
1|1 1
| S —— T (2-60)
4A|AX° Ay
He A=A, & A=A, c A FNAFT g A riEi
1
t, < ettt ettt et e et ettt et et e et e et et et et et e ee e et et et e e et e eeeetaaaaeeaeaaaaaaes (2-61)
2Qsin ¢
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B 2-1 o AE = (Mellor - 2003)

| |-w DTE
llllll |||||l||||||||||||lExtemalMode
ETB ¢ ET * ETF
uTB UTF
VTB VTF
Feedback

Internal Mode
o o r

Time t -1 ¢ N ¢+l

A1 2-2 P9Hiuttie Eif (Mellor » 2003)
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——VA(l,J+1)

UA(I,J) n(@.J)

VA(l,J)

UA(I1+1,J)

i 23 = FEJ LA (Mellor » 2003)

U(1,J,K)

y

V(1,J+1)

T(1,J,K)
Q(1L,I,K)

L.,

u(1,J,K)

o

L.

plan view

W(1,3,K)
Q(1,J.K)

T(1,9,K)

Q(I,J,K+1)

elevation view

U(I+1,

v,y ——

U(I+1,

W(,J,K+1) — ]

J,K)

J,K)

Z(K)

ZZ(K)

Z(K+1)

[l 2-4 = FE ISR (Mellor - 2003)
Q# 7 K, ~ K, ~ g’°Wg? - T3 T ~ Si¥p)
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(1) Fh = e
(7" B35 B A

7T FIEL
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TP IR P TN
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; R e
(L) TR 1 i "
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v
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(1) Integrates conservative scdar

{fr* linternal mode

equations FHETUTVT
(2) HAEVE FLERE o= P I
v

1) ST EAIVESE I A
Ué‘%ﬁﬁ; IVEPIEIO=T A

(2) HexFly [ R o= i P

TP IR PP (2)

External (2-D)mode

Intemal (3-D)mode

[fil 2-5  POM 81 1 5 Ef A [
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Linux iT% A SRiT S ERFEAR > 2 H AL FPIREBELN Lo Y 0 %
3R % BeE %sc']%‘ Jf 7% (open source)#r g ¥ L I2iEH o £ H

FE AR > {23 3F 5 fok(freeware) T BB * 0 dopt
CAEGCRREE B Y 0 BT ool R ke

Z

&% ehLlinux (F ¥ kP > ALY £ BNovell2 247§ §
# hopenSUSE 10.2 (x86 64) & ¢ » ¢ * Linux-2.6.18.8-0.13-default
x86 64 thw v A Bt T g o AL FHEFERKGE ~ L R L
TR FRF DR S RBETRPRE R R F A S
A F %k http://en.opensuse.org/Welcome_to_openSUSE.org™ §* % %
kg o MY AT L& KeniTE k4% openSUSE 10.2 64bitis & o [
3147 WL A R R A ThITE A BREEE R o
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322 @& e f 4

POM #-5% 5 — IRAg B Aty H ”’} | # £ % FORTRAN 77 #25V 3% %
B3 # 7 & FORTRAN % ¥ 1 ¥ %N o 5 7T AR FERF -
A3 d & T 7 H =¥ Intel Fortran for Linux % f# /4 %347 ;% e’
4% - @ Intel Fortran for Linux % 3 %% FORTRAN 77 ~ 90 £ 95 m,.eﬁnéi-
fed 0 R ARFEEI R A B E R FRER PR F RS
S ST ﬁ*%~*bﬁ%wfr

()% » % £ . @ BB PRTEFEE LA
I /media/Linux_CD1/CD/common/BITS/FCOMP/install.sh ; it i
% EARR o

Q) )~ RERBHFELEMS 24 -
(3) EH T EEMTO4 2 64 =2 32 AR AL BB o
(4) iE # < 7% Intel Debug “,fﬁgiﬁ TR DI AR o

(5) = ﬁif*%\w"u,p-ﬂ'/giﬂ’i'ﬂ/&\ Y BT P 42~ Techo
‘source /opt/intel/fc/9.1.036/bin/ifortvars.sh’ >>  /etc/bash.bashre.
local ;> 2 © Jopt/intel 5 % %P &> @ fc 2% A A7 4~ 5 fc 2 32
[had m%liﬂ\rff’ fce 2. 64 R A > 9.1.036 2R A MFLikH % KK A
i {7 % { 0 @ Jetc/bash.bashrc.local 3 i $tTk B % #k T4 o

(6) = Pt Hi > Mg F Ty v FE ifort 4p £ > T
FORTRAN #2 ;% crim 38 o

O IR AR R0 d 2t POM2K B A H{ 40 7 NetCDF 425¢ & <5
£ # > @ NetCDF (network Common Data Format) # % £.d % & & 74
¥4 F €72 Unidataz* £ 978 B> 2% LA/ E- A7 Uil * onF
o T ””"/ﬂ* FEH BB E - R %E'J#ﬁfllﬁ”
PRI AGFEESNTEZEGHNET c H T HEESR LR N
ﬁﬁﬁp;ﬂ’é—gnﬁdp+mﬁ}~1f?u%ﬁ39#%$
1'94] » .} 2 NetCDF #2:% £ 7 3 & C ~ Fortran + C++ ~ Perl + # ¥
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NetCDF 7 % B 2xim g s k8 » 2 7 = %2k 5 http://www.unidata.ucar.
edw/software/netedf/ » & * ¥ p d T4 o HEFTR A L NetCDF 4.0 -

NetCDF #% > L &35 7 5| 8 B4 ¢ 2R (dimensions) > %
B RS b4 latitude~longitude~layers £ time % ; % #c (variables)"
% 78 % #c > b 4c temperature ~ salinity £ = iria FTAE B
(attributes) > #f B4 e ez P 4R EE 5 T AL (data) 0 L & e F AL o d
** NetCDF A | * ""’“T‘/}\j\'ml??ﬁ' g B A R
NetCDF A5 & % = & » 12177 f§ iff 2 & 295 28

(1) ™4 NetCDF #8815 » #f2R4mh% > o S/ T X2 P &g -

(2) RS eI TR EAT kL Y o By Tgunzip
netcdf-3.6.2.tar.gz 5 % [tar -xfnetedf-3.6.2.tary 14 = & fRBH5H2 5

B) TP 4T 2 AKX T ﬁi%l *~ Ted netedf-3.6.2 5 % T /configure
-prefix=/opt/netcdfy » # # % % P &/opt/netedf & * H ¥ p {7dg T o

(4) ¥4z o 3~ Tmake checky > 1% K 34§ 2§ & 4 (root) % %
258 > ﬁi»%] ~ Tmake install ;> ¥ #- NetCDF #%;% E—?? T -ﬁ
ip T2 P EIE -

33 FHEE

331 %45 h HFH

ERHFFTH R 0 23 A f F MUCAR (University Corporation
for Atmospheric Research) F #% & ¥ QSCAT/NCEPR & b H 341> 2 F
AR & 7 QuickSCAT# 5 b 3 F A ENCEPF % ¢ st s 473> 4
FTALRE = F 5 1999 £ 07 # 2 2006 & 06 * » priF 247 & 5 6 /] P -
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The intersection of two Kelvin Waves progressing in opposite direction.

Excluding bottom friction effects, ©#=0.0, Avg. Dep.=80m, Phi=23.5.
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Cotidal Chart of Total Tides _ 24 hrs.
Extracted from Neap Tide Periods.
NAOTwn-10, Start: 2001/07/14 22:00
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Cotidal Chart of Total Tides _ 12 hrs.
Extracted from Spring Tide Periods.
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Euler residua current (2005/02/04 00:00~2005/02/05 00:00)
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Euler residual current (2005/02/11 00:00~2005/02/12 00:00)
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Euler residual current (2005/02/11 00:00~2005/02/18 00:00)
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Euler residual current (2005/02/04 00:00~2005/02/19 00:00) 0.1m/s
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