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Currents and circulations are the artery of oceans. It mainly responses for not only the
upwelling of generating fish farms, but also transporting the coastal and ocean material such as the
coastal sedimentations, the suspended loads, chlorophylls, phytoplankton, the ocean nutrients, and
so on. The study of ocean circulations adjacent to country, therefore, is the key program to promote
the ocean resources into sustainable managements and utilizations.

The total period of the study had scheduled to be 4 years. The main goal set on simulating
the ocean circulation, in particular the Kuroshio, and evaluating its impacts on both the near shore
currents and the long-term trend of sediment transportation and deposition around the coastal seas
of Taiwan. For this last year research, besides computing the pseudo-true currents that combined
the effects of both the ocean circulation and tides, also, the prevail flow patterns and the potential
trend of transportation and deposition of the sediments discharged from 20 main rivers are
simulated by applying the 3-D ocean model of POM, the Princeton Ocean Model. On modeling,
the nested grids scheme that composed of three layers of the global ocean, the Pacific Ocean, and
the seas around Taiwan is implemented. The well-known and commonly used ocean databases
such as the global topography of ETOPOI, the locally topographical database of the National
Science Council, the wind and atmospheric pressure of NCEP/NCAR, the sea surface temperature
of NOAA/OISST, and the climatologically fields of temperature and salinity of NODC/WOAO05
are successfully linked. Furthermore, the large-scale submerged topographies accreted by sandy
sediments are introduced and then adopted for verification.

Throughout this study, the mainly conclusions are list following. (1) From the verifications
of flow patterns, the simulated pseudo-true currents that combined the effects of both the ocean
circulation and tides show good consistency with currents investigated on the coastal seas around
Taiwan. (2) The seasonal and yearly permanent flows, eq., the prevailing currents, in coastal seas
can be concretely derived and accurately obtained by directly subtracting the tidal currents from
the pseudo-true currents. (3) No matter the flooding or ebbing effects of tides, the flow directions
of the prevailing currents are mainly from south to north; however, the change of magnitude of
currents velocity closely depends on the tidal levels. (4) Basing on the transporting effects of the
pseudo-true currents, the long-term trend of sediment deposition are mainly from south to north.
(5) Although most of the coasts reported on status of erosion, the sediments discharged from rivers
still own the potential of deposition on the coastal seas so that there is much large-scale submerged
sandy topography exhibited. (6) The sediment discharged from Zhuoshui River seriously affect
the formation of the large-scale submerged sandy topographies that appeared on the central
western coasts of Taiwan
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F, = 9 2HA,, u +3 HA,, L | (3-42a)
X OX oy | oy Ox )|
E = oma, N L A, | Y (3-42b)
oy oy ) ox| oy ox )]
AP EEA AL S i F RO RFEBFE L ERLEAGEG A
B & &
T2 T In ATVR  —
g, cMUD VD g D VD & (3-43a)

X oy X oy x

J— -2 T INT 2 —_—
G, =YD ND g VD ND (3-43b)
OX oy OX oy

& POM HC5% ¢ 3 M0V 8 B o 59(3-39)2 (3-40)2 % 5L+ 9E 45
SR A AP NG IR EA{ITEE DN HE PR A

;t ’ E]IJ;/L: fiGX:Gy:() o

325 § R ik

MF AN NGB kR 2 RFEREET R TG
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a)(x*, y*,O,t*): a)(x*, y*,—l,t*): 0 e (3-44a,b)

#8428 > (3-32)~ (3-33)8 Nt G R EET B S

(8U ov

YO N0 70 (3-45a,b)

ARG R AT B

(au 5\/) Cur+v2?UV) oo T, (3-45¢,d)
D \ 0o oo
}‘\‘A ‘:1 b
K2
C, = MAX S X017 (3-45¢)
[In{(1+0 )H/z,}]

k % vonKarman ¥ #c> H B3 ¥ ¥R 25 04z, 5 BEER 280 o,
o RN EE k K=KbA & PFenE > K& 7 238 ok B K&
TEJAE > Moy, » Kh-1k 2 o BiRE o

338 (3-34) B3R AR AR S RN > HoRG fo K A if
FoE 1 w2 T4

K—H[@ ﬁj =(<@8(0)><@S(0)>), 60 oeereeirrererrrnee (3-46a)

06 oo

Ky (59 63) O T (3-46b)
0o Oo

BOERE L2 RN 0 5(3-36)  (3-3T)rk G fo Rk R HE B A U] 5
CROXRIO) I ERETR X0) S DO (3-47a,b)
(R e T Y (YT ) X1 E= S L (3-47¢,d)

BY B e FiBFEFTE U - dd FANDEFHEER o I3 AF K

T
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@R AT R AL R S

HU M= FBC ottt ettt ettt et ae e (3-48)

FBC % © ré;&i T2 HEFRFESE2ZE E(flux) B §F 7 &y
L fooom B2 R R iEE S BT RS

AP HAWKE g Ed kAU S LT THEA g5 f 4

B BCABE R e wRA R T AVKEE S @
Ce = A OH e et (3-50)
EC Y e I &) S

AEERZEREER T R RRY e AN F
/ CHERGZEREEEF AT TR LN RR T
i Ezer & Mellor (1997) 35 41> B 33k % & 8 & (SST)
B 0 e PN 2 FxdsiE B (spinup) o A G IR R TR iR R 7
AP Mg 3R FN RO AF  dFHEY U I HURTAF L
2R EE S BRTTRALAG AR TRE TR A KA B o

¥
\
|
A E
3
el ch

AF B LEREER T AR TR KMTE B
AN S IR ] RN F RN

(1) & b T fis4 #7253 s B T fr» 7 3% 2
PRy (OU 102,08V /02) = (T,,7,)) cevveerrerererereeeeesernesisesieesnesssensesanns (3-51)

(7,,7,) = PaColUio =Uw Uy =Uy Vi =V ) oo (3-52)

RPOC R pA KRR p e R BE S UV, A E
Ae P 1020 BRZXx~y 32 Rh#EASE S U,=JUL+V2 5 10

RS
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NEFRZAESX ] UV, BoKR R Z Xy m iR A

Uy, = Uy +Vy 5 -KdiniE + 0] > @ (r,,7,) = (-wu(0),~wv(0)) °

Ik

(2) kAE g2 TR TG TR T

W, = E P oo (3-63)
E=pCelUiy = Uy (Ui = Oy ) e, (3-64)
¢ ow LA wEE 'é”}iﬁﬂf@ﬁ%]ii}i PL%ad® s mE S
AFUEE q A m T F 2V Riq,sem 10208 F 200 R5C,
AT R ko

Q) BRI VKT
— Py (K 8S /8Z) 4 W, Sy = 0 et (3-65)

FP o (KydS/or) 5 At BAEABICLE 5 S, 2 %m BA > T
SRR AL EY P ISR RS §

g
A
Ak

(4) BBZ TR

PC o (K 0T /02) =EL—-Qg + LWR+(E=P)C ,, (T;, = Tyy) ceevvrvne. (3-66)
Qs = PaCoCi|U1p = Uy |(Tig = Tip) oreremememeieieieeieieeeee (3-67)

LWR = 0.98¢(T,, +273)*(0.39-0.05¢,,"*)(1-0.8n)
~[(Ty +273)" =(T,, +273)"]

H¥ o Cu v Cpy AW 5 KEF B RZ VW H T, 2 HER S 10 2% 3
Z_F BT, hAm R S L=(2501-0.002T,)x10°J(kg"C)™" 5 Z %
# (latent heat) ; LWR 3 & ;i §5 5 (longwave radiation) ; Q. & &f %
(sensible heat) ; C, = # i & % #k . ¢=57x10"Wm?K™ &
Stefan-Boltzman ¥ #c; e, 5 K& % B4 i ni 2R E 5 o

4
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3.3 #iE

331 ok

POM H-5% 5 3 i 458 34 B s ’;‘E‘"};:ﬁﬁ;‘i??“@;’i PR
[EO R LﬁLB?;‘F'EE.s}*-’fé.ﬁE B O N - 1
PN AR A FEARR P RESLER £ L 0w E FE&E'L’* IR R
o BonikikdE 3 e BT EE 0 RIFRT @%Jg 3
TR BEY IO RIRAN o d 2 H AR &?Lﬁﬁfi%“@'
TR FRE B ’Eﬁ%ﬁ%ffzﬁ» P Bk it B pERE o B § 7 &
By BiETR %ﬁ.'lfl BE -y R OART - - 4 AlciE
BB E 1 0 B4 R AH AR~ R Al 2 0 23] 2 mode
splitting » @ # p ~ ¢ ’fi;‘i#ﬁq}zﬁﬁrfﬁ? % > 4@ 3-2 #roT o

J RE

b _ b ,r:

e R RERope i K Tl o po~ RSN RT S e PR Arakawa
C-grid 2 48 4 5 50> A w4cB 3-3 B34 #rm B ¥ > kTERU -
VA Gttt 7 F i g ook s T8 3 o anik
W EART ~NERRSE  plrgtad o

3.3.2 #iE AT

i3> POM $i:8 ¢ andic @ 3pde s Az afis;\zt e 9 > B %
A B SR T B E SRS B3R 2 R E S e o 0 5 (implicit)

#ﬂé' AN m 7}(_‘1’ JAS _—E-— EIIJ IV %“'F“‘;\ (exphClt)fé:- A ‘-,"ECr_ﬁ .B’-jil %g;? ﬁ,]’_‘\‘ I %ﬁ—
fe
oDT 1 0 oT OR
—+ Ad Dif = K = | — = e, 3-69
a V()= DiEm) Dao'( 4 80‘] oo (3-69)

HP o AdV(T) 82 Dif (T) 4 W] % 7 -k 8 398 82k T 34008 o @ pFT A A
A HIE 0 ARKTEEE SRS UT S

DT -D™'T™
2At

=—AdV(T") + Dif (T™) e (3-70)
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Dn+lT n+l 5-]7 B 1 i K aT n+1 aR
2At D" 9o\ " 40 | oo

R nAFFARER T N AR E L R ke A
CESSAR SN LY OF I8 RS TR VS ST S 3 E T
A AT A

T, =T" +2(T”” C T T ™) e (3-72)

B T ETFLDE o- BR TS 0.05° a3(3-72)i 7L i3

'—’:;l v -1 1 /‘¢l N2y 2 —
Bl AT AT ~T™ o RSP BFT - PFyanty o

|||||"IIIIIlIIIIIIIIIIII Extemal Mode
ET

ETB ETF

UTB
VTB VTF

Feedback

!
0/_/7<\| \ Internal Mode
o |

Time ¢ n-1 t N ¢ N+l
F3-2 R AR R AW (Mellor » 2003)

— VA(,J+1)

UA(1,J) n0,3) UA(I+1,)

¥

VA(l,J)

'l
W 3-3 = deh ™S et pe k) (Mellor » 2003)
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V(1,J+1)

T(1,J,K)

U(l1,d,K) Q1K)

U(I+1,J,K)

y

I —  V(,J)
X

plan view

W(l,d,K)
Q(1,J,K) Z(K)

u(1,J,K) T(1,3,K) U(1+1,J,K) ZZ(K)

(o}

—  W(,JK+l) — — Z(K+1)
| Q(1,J,K+1)
X
elevation view

B 3-4 =&p BN eipe s B (Mellor » 2003)
Q% 7TK, K, ~q’&ql isTZ7T ~S&p)

h BT 5 0 POM #5554 * 5 T8 F (finite volume)sipr & -
SE0L s R B IE T AT S
— Adv(T)h.h, = 8,(Dh,UT)+5,(DhVT)+h,h, % .................... (3-73)
O

¢ o hEhAEETXEY D e ERTFE; SA T A o 2 i

25> H A POMAEN ¥ B3 FE28 5 7 & £ 472 o 130N chi s B n

YA H T & AUL R 0 BT PER ST 4] 3-5 455 o
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333 P E ML i
i POM Ho3t 2 -Rigfh & oh 04050 208 ~ B @ ahaic 2 p oS
¥ 3B pFEE 4945 T 514p A Courant-Friedrichs-Levy (CFL)3* & 4% %

EEz b EmEE o 2
1 1 1 -1/2
Mp S || st (3-74)
C, |[AX" Ay
Cr=2(gH )" U L o (3-75)
PP OV AT R R RFRR o FREEY o RFEE g P

e L (3-76)
C; |AX® Ay
R U (3-77)

C, & B & p\%fs;ﬁ\ﬁ@ﬂﬁlﬁf’{iﬁﬁ - LR R XL 2m/ss ¢ s ki

U T3~ BEFER o

max
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< il >

v

LR
v «
Internal (3-D) mode
il
v
S
(1) FHEFAT OB e
Q) FHEA B
v «
Internal (3-D) mode \
il
v
Adjust intergral -
of U,V to match ol FIEL
UT,UV ¢
— ¢ TR Y AR
M %ﬁéﬁrﬁ@ !
(T 5P PP
i FHRT e
(1) FHETEI0-1<T  fE v
(2) ## q2, q21, km, and kh FETUA VA
v v
(1) Integrates conservative scalar l/ﬁla linternal mode
equations FETUTVT
(2) ALY PS5 i
~ ¢ TEH [T PSSR (2)
(1) 53 B AVl -t A1
= ﬁl Jﬁr
Q) A lyij[F (R Jfﬁqj?ﬁr Extema% éEI%;D)mode

Internal (3-D)mode

B 3-5POM p #F 555 2 3+ 5 i 42 B
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F4(3-74)2 ;N (3-76)2. A2 T3 B PFEE > A Y- AR B2 R

B E R 0 AL /At F X 4330 1 80 2 FF o

SRR 2 b B R e U] € B30 POM B entic 48
R R BB R RN KT ROT S MR R

-1
1] 1 1
Aty S—— |5 F 5| e (3-78)
4A A" Ay
P T EA=A R A=A, o T od PR T G S TR

g b aEiE 2 > A POM BV B AR AR Y
o gt b o d AR o R K SRl (5o 2T HEN € AR AL
Kia B R A5 2 T chd B gk éfgtt}\,rd‘”‘iﬂ% VB T
B -

34 gkt

R AT APV ATR 0 B R P R NI B 8 > POM HC
TEFRCARRERLITORT o RITARE > ZANZTE S
FERT - 7 URIFERLGIRIRE B AR e B RARAR
SRR A ELE A BT o e - ] e A AR R
PP FREFEEFRATFE D F 0 20 BT R R A
A R B R R 2 R AR S E G B BT & (1 POM
Ho34 P s Fl@ e 4e » g7 % (wetting and drying © WAD) 2 4 #5+41] » %%‘J‘l %
WoRRAT ARl 38 85 (Oey » 2005 5 2006) « Ap B 5778 15 4 4] 2 Hic 6 4

3
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I7 > fijih-ﬁr'-f o

BB G A FA L AEE FREMEFRR R > RZ
b B R BREE 2wl 5% M ARZBERRY - A XY
A5 KE2 R 0 BT A B A B e W A POM B P o M -
Bl KR R A 4 - R ey Y (land mask) FSM 17 % % ¥ &
A NRER PN EORFCGLF 5 10 2 )R 0 BAR A
(FSM=0) ; # 5 BlAR 5 /2 X (FSM=1) o ]t > A fN ¢ 7 upmgd
By lic p B EFER BN FE R E DR - Oy (2006)
ot o0 - g7 g X (WETMASK) A F 4. 7 ¥ POM 5% 4258 75
TSR N T B R §R R R ORI B ] 0 doB] 3-6 47
oo HY o g ¥k i B (absolute land boundary © ALB)4R 5 FSM=0 >
T AREFER>TORDORREARL FSM=1 > @ -RIFEE

P

D=H+70XY,t)=H_ 4 +7,0 (X, Y51) teeerereeiiieeeiie e e (3-80)

ALB

Datum
H,,=fixed
F—- msl
— -
= .
H>0 “|1'.-~E 0
P
r

W36 NTaTg 3 HE2 5780 PETERTRE
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ETINS

I’Li—l—l"—é\?\’tl ’i;&g‘\‘Hdry
7 H

’:‘:/Q

BRI E ) KIFE F H, 2D 0 R
% WETMASK=0 z_sz#.% ; 2 > pl% 8 5 WETMASK=I

2 e o ¥ b s d 3 POM m;\gw C-grid » & #3784 2 ¥ 2k

FEEREU BV A ETT LT

U ;=0 if (D +D,;)/2<Hgy oo (3-81a)

Vi =0 if (D, 4Dy, )/2< Hy, coommoereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee (3-81b)

SO E OO ERICERERUFAL RN T S0ER

(}k- F\ mng /ﬁ;_:L i,:_l‘/”tﬁ ’ I,Yl’ VA /Fl 1% ;] F% ﬁ-‘ﬁf

U, =0 if WETMASK,,; =0 and U, >0 or

WETMASK; ;=0 and U, <0 ...ccovvniniiinnnes (3-82a)

V,; =0 if WETMASK,;, =0 and V;; >0 or

WETMASK ;=0 and V;; <0 ..cccoooeinnninninine, (3-82b)

POEEE > bR C,;j»; R RS = =Pt SRS 1R S

* AT EE R IET 192 i 6 5 ﬁi}\‘ v e HAT = ‘ﬁ-%‘k‘\ ¢o2 /E)iﬁ ﬁ

FAR o P RS RS 0 LS TR - MR ES

a(Ta;S) =,y [(T,8) = (T, S )] if WETMASK =0 ...............
R Acicte R AT ORRT)ERR(S) Y K Ly =

H

Ji

[ =

Foobo Az BN 2GR RE A m SRRl i &

oL TUE AT G
U, =U;; if WETMASK,; x WETMASK, ;=0 .ccccceovurirrennnes
Vi =V, if WETMASK, ; x WETMASK, ;| =0 ..ccceoeovrrirrrrnnnen
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ORI AEAS L o d 3T POM B R dh N B N
PRGSO SRSL B d R G B R AL RSt B
ﬁﬁﬁﬁ*ﬁmN'WM—U Aot A g MBS A B R A

IR PSS R TR b o Oey(2006) F i 7
B —24 C AR F E N OHCSS YRR AR A NAL PF 0 % WETMASK @ i %
HCRSN Y o IR Az RPN 2 R AEET 4 IE o AV g d Ak
Rl A A AR E 2RI AT Rt R T 0 3N (3-45e) T e B R

v

Ir &

Pz, 5 FK=Kb-1& R 2Z B R o

35 MAMAAZE

ipf@%%ﬁf&ﬁ%k@ﬂiﬁt’m% o5ligd § TR
7EE POM = /& it 2. 5% (% % > 2008 ; /8 % - 2009 ; &
B > 2010-2011 ; I}i‘f % 2011-2012 5 3 % > 2012) A2 dk* d F >
= (http://www.aos.princeton.edu/WWWPUBLIC/htdocs.pom/index.html)
#7T f h POM2K 9k 5 A A > O 4 B F ACIR 1 e IR E 5T o
POMOS & & 27 5y » 32 2 *F7 3 97 * 7 POM #:5¢ o

POM #5522 B4 A 4250 > d 0 @ = FFF L ﬁiaa]/\ﬁm7#ftr-’f—’ 7]
PR ESRERERY AL RER S e R R
FE R R ’ﬁfﬁiﬁﬁf@ﬁfﬁiﬁﬁ?}”i’?ﬁ R &
'}#gﬁv?#iﬁﬁ%" 3¢ o B 3-7 #75F T L POM 5% 20 4 & Tl @ i AR
Blood BEET Lo FHEd w8 ed@R28 850 2o R T3
ENFEEPNFED POM?E— O 18 TriE i POM Ho5V i 7Bkt B
#% % » " NetCDF (Network Common Data Format) 3 #2 % ;\ﬁf] A4 e
ZonidE ~cBRCERECBRIFRETH K0 L5d NCL (NCAR

W

D

1

ol
gl

H
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Command Language)s ¥ JdZ42:% » A7 2 AR E 2 % V4% T g @
R res2L LARE -

g POMB Z 284X AATFFL L5 3@ iy
%*ﬁﬂ%?ﬁﬁﬁ;WmﬁﬂW&%aﬂuﬁﬂapzﬁ@»ﬁﬁ
HESZWEXT 2o b8 RPEER > FUATER AL

ot PRHEFZRBE R A AT A E T B EE A RRS
P T o BREREE LY )N AR R AR E S P
" Intel Xeon 3.33GHz z. PC > fie & 24GB 2 ;%8 > ¥ & * OpenMP
g* MPI (Message Passing Interface)-T 7 it Hjiviz :2 POM #-5% #2575 75 >
Fprce s I R T R E L o b R R E
Z_pER o % P2t POM VT AR ERB T e 4] 25 & A
Ko fb 2 MHEGUE R S R aiigm o e it kRS

» AR F]t £ B Novell 0 @ #7 § § %3 <9 openSUSE Linux £

T2 ABNTHIEE KRR > F1E @ * Linux Kernel 2.6 2% > £ %
HEERRGEL IR EAPHMLE  F SR e TRhin
EE- 1 A @ﬁﬁ@&ﬁ’mﬁﬁil%miﬁ*??ﬁ%ﬁp
T % o pteh o d 3t Linux (T# 4TS e KB » 2 (I FR
RA LGt » §W 7 4% B O R #E (open source) $it B ¥ ik-iE
BoOAHLPEFE AL Y { 25 3F 5 p d it (freeware) T i
Mo o Aot T X X TR R B B 4 A -

POM #7582 425835 % » 4 & %1% &2 FORTRAN 77 “f B 5 » &
%gIBMRMW%ﬁ$ﬁ?%#ﬁ§°%ﬁ’éﬁﬁﬁﬁﬁﬁﬁﬁ@
0 AT E § 0 FORTRAN 7790 22 95 si¥ar 4+ ~ 7 24 4
ROFBF R CRBRGER  FRAKEN R AT AHE o4
A iTE k3 E 5 38 #2840 Intel Fortran for Linux % /442 7% SR
o ¥ b d aE* OpenMP L (71t 3 ;82 & 2 % 28N ks i
PG RAWERAFE FEH T H ﬁ"ﬂw%%aﬁywkﬁ?ﬁ

» W H AR E B i dp i i f§ E o ¥ b > Intel Fortran Y42
N TN PR ARG i o R EA G R

i
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FABMTT R o od bk T G R T R A R
M2 FET 0 AFEY M E E MPI (Message Passing Interface)ix # 2.
POM #4522 & R Flix MPL T 74258 2 57 M s dt stz
BT EAAIRE L T AE Y BRM TR AR HF a0
Pk T LA Hd F LR R LT E S E(L )Ty &
Q%ﬁ%%ﬁ?&j%mﬂi@ﬂ%@ﬂW#mﬂi R kR
St B (Core) BB B PRAS LT EIL > T 24— &
AT EFE R ARG FERABERAR W AR
U _l‘jg@j\gét"gl N ;,:g‘;m—» NkwgFo o H r«gﬂﬂ e ;y%,b MR E
-rr$;{;,; L ‘T »\4{_‘; o 7 i > %ﬁf‘f MPI L {7 iv 2 J- a = ,\ EVE — ﬁr‘.’%ﬂ;‘!:,ikﬁi
P SR -

AL ZERE 4 L PR AT Ha FLii
MPI 3% & 2. POM #-3% % & > % 18 Open MPI (http://www.open-mpi.org/)
F 1454 R BoH B 5 2 MPL-2 28 g * 30 2 ﬁéf P B2 TR B (4
TCP ~ OpenFabrics ~ SM ~ Myrinet ~ UDAPL %) ~ £ 4% § fa £ 42 §c 49 &
E% 5 ¥~ g 2nic ¥ 45 2oOpen MPL 2 F = © 444 5 http:/www.open
—mpl.org/software/ompl/v1.4/d0wn10ads/openmp1—1.4.5.tar.gz’ LI
¥ %3 % F  http://www.open-mpi.org/fag/?category=building#easy-build
Z_ AP BEFRLPT o H ‘ﬁu’»ﬁ poi7T % K £ %1 Open MPL 425 & &
Intel Fortran #% 3 chfie & » 4 ¥ i& {7 POM #-5% MPI 5% & 2_ %% - @] 3-8
o7 W E g POM #5558 & 3 421x601x21 22 = a3t 5 R 2hps > f* 7
Pood® B R - AR R RER LR RE D BT g
KEF T E P B de 0 AR 2 Rd M IFR B o AT RE R 24
T2 0 i {7 POM fic3' 2 fehest & o

F7 S EE R R 4 3F POM2K 2 18 st & o
4e 7 NetCDF (Network Common Data Format)#2 ;% & 02 32 > @ 73] b
NetCDF - & % £ 4 % AR ELHEETF = 84 2_ Unidata 3+ & 7% E
Hr R AR E- U hp A TN 38 7T S e
BEUG] > FTAON F T e FEBORERE - FREA ] R
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Flenfett ~ s A G Ehk AT EZ AR EE o iz 5 > NetCDF F##
N R FEBEFTY oG 2 NetCDF 428 E » 7 3% &
C ~ Fortran ~ C++ ~ Perl ~ % # # 2Z = e i » AN 8 B ‘ﬁ? "
R BT AR E

NetCDF = 5 B /hsgcdy » @ %’? pd Tf  HE ek

http://www.unidata.ucar.edu/software/netcdf/ > B Frix & 5 4. 1.2 % > & &

TARFMHZTE A RS R &Y 3.63 0% 0 @ F] 20
PE TR FE B T F 58 NetCDF 4258 B k% = o

PERE T A B o AT g * GMT (Generic
Mappmg Tools)¥2 NCL (NCAR Command Language) % B <k 78 0 48 5
A B TRAEE WA PIEE S S YA N B B 7 GMT & NCL
e ip Mg WRA) e £ YrA 2 POM 1‘3—5\ éi—ﬁm—mﬁ? T8 4p B A s 3

w2 $(2012)8 F % (Q013)F 7 #F 2 47 2 TPOM #5343
iTE p ]
36 #F R FHEZ E?

Bt POM N7 % ¢ BA M2 3o A ] R IR5
PR ™ s g AR Jp e & @R A A e B L T AR
T_ o u"rfgff ﬁx,{ﬂ o P ﬁh“rigﬂfﬂ_;piﬁﬁiﬁ @\ R K AR
wEpE c RER -

361 & d §F % Tk

Hiiag P2 b e g BRETH > A7 A ER* NCEP/NCAR
Reanalysis | 22 § 3£ A7 TR « H S 5#HNF 8 2 FTRE 22
4 45 % % (Kalnay et al., 1996) o TP g=fl p 1948 £ 2 7 » PR j249
REZ3 62 p 1 T2z & 3 B 4% 5 T62 Guassian Grid » F 4L
;pwP‘],Lu% 3 FAHIEP £33 10K B % 5 b H(uwnd ~ vwnd) ~ & T

X F B4 (slp)~2 K% F E(air) ~ 2 K F v R(shum) ~ % & £ 15 5
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i€ £ (nlwrs) ~ % 6 ‘Bt 5 5430 € (nswrs) ~ 6 gL £ (Ihtfl) ~ % 5 B
#id £ (shtfl) ~ " & 5 (prate) & # 4 o FTHT 2 gen = http://www.

cdc.noaa.gov/cdc/data.ncep.reanalysis.html o F 45 3% 2 3 dm P > 4o d

3-1 #7171 o
BRI Y
SR (ﬁﬁﬁ!ﬁﬁﬁiﬁ it d 3
ol mE »| (Preprocessing o
Pﬁﬁ%%&j} program) « %;};EE
BEERE
Y
POMitESA{E .
ERR Y B R 1 »  POMIR:
\J
EEEEEN
(postprocessing
program)

Y

/
AENEKE )
=

v
( STOP ’

R 3-7POM H-5\ 2 § & T AT nde
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- 4667 i grid dimensions = 421*601
4000 - .
'S 3000
2 | 2494 sec
a) A
_g 2000 4 1816 sec
= 1307 sec
1000 -
] s 527 sec 429 sec 504 sec 438 sec
0 1 I I 1 1 I I I 1 I
0 10 20 30 40 50 60 70 80 90
number of cores
Bl 3-8 POM #5545 17 MPI L 47 1L 32 8 2 a2 K 321 [f)

% 3-1 NCEP/NCAR § %37 A 47 7o 50

pF /& # Fl(period) | 1948/01/01~iz &
pF B R BE(interval) pF (6-hourly) ~ P L 5 (daily mean) ~

I T 32 (monthly mean)

7 B 3 3 (spatial)

192x94 & e v T
T62 Gaussian grid
0.0E~358.12E > 88.542S~88.542N

% ¥c(variable)

)
—=

10 ¥ % & @ kb #(uwnd ~ vwnd) ~
FBA(Slp)~2 KB F Eir)~ 2 F 3R
(shum) ~ % & & A 45 543 & (nlwrs) ~ % o
Bk ff S £ (nswrs) ~ A oo BRI E
(Intfl) ~ 4 5 AF 40 £ (shtfl) « % & & (prate)

TG

% & (level)

%Td 102 & 22 3 (10m& 2m)

7oAl 5 (type)

NetCDF

¥ ebo Ay 7z 7 NCEP/CFSR (NCEP Climate Forecast System

Reanalysis)# & Fg B & 5v2 7% § % A 47 F 42

e

&

ROF R R R A RRE 2§ R R
;iﬁﬁuw%wﬁ’ﬁ%@wwpMW9ﬁ;2m0ﬁ,wq$ﬁ¢ﬁ
4P o CFSR % f #3782 /KT 3 32 % T382 4

R ES
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38202 ;&3 2 wd &6 3 026hPa% A 5 64 % 5 A E 2 kT
o bAEF RS 025 R HueW I ‘ﬁbﬁﬁrﬁ“'gﬁ 0.5 B ; &
B w g e TR T Ji‘};?4737 SREE N i S U A PSS
AL AKE 3R RGN AP TR 6] R
Jf‘rEiL/*im 10 = = Fés‘)k_@v,am CHFRA R BERN RS TA
Fim2 FAENEP > ok 322 47T o

\m

%

% 3-2NCEP/CFSR i § # 3§ & 10 R4 47 F AL 50

P Y 4 B (period) | 1979/01/01~2010/12/31

pF B ¥ BE(interval) | 6 -] FF(6-hourly) ~ * - 35(monthly mean)
s @ 7oA (spatial) | 1152x576 {2 4 it 54

T382 Gaussian grid

0.0E~359.687E > 89.761S~89.761N

5% #c(variable) % m B i# (surface winds)
% & (level) Ao 10 = % F b if (surface winds) ~ /% &

~ § /& 4 (sea level pressure) ~ % & ;§ & (sea
surface temperature)
7R A3 (type) GRIB2

362 A m iR

M>ram B RETH > A7 A F 7 NOAA OISST V2 (Optimum
Interpolation Sea Surface Temperature)2_ % & 8 & T4l H TR L FEF
ﬂw%ﬁm%?/aﬂ?mﬁéﬁﬁiﬁgﬁm%%oﬁﬂﬁﬁﬁﬁ
1981 &3 4 PERIRTA S 7% AR S LOR - FAFH
i F 27k 0 NOAAOISST V2 /5 6 if & AR V3P » 4ok 3-3 9751 o
LT i‘ Byt = http://www.cdc.noaa.gov/cdc/data.noaa.oisst.v2.html o

¥ ¢t 2577 7+ % B NOAA ERSST V3 (Extended Reconstructed Sea
Surface Temperature)z_ ;% m J§ & F 4 » £ SST F# k& i ICOADS
(International Comprehensive Ocean-Atmosphere Data Set) > 2 & %41 *
PRGN Bt 2 g T 2 e R (Smith, 2008) TR R #2 Rl P 1854
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ELSOREAITAG Y T SRR L 20R 0 FREREE 2
7k > NOAAERSST V3 2% 5 i & TR RV 3P o 4ok 34 #77m o Ff
T ;“ 44t 5 http://www.cdc.noaa.gov/data/eridded/data.noaa.ersst.html o

% 3-3NOAAOISST V2 & & i & Fle s\

P Y & [Fl(period) | 1981 & ~ig &

pF R R BE(interval) | 3 -T 5 weekly mean

7 B F 3 (spatial) | 180x360 f2 4 it T 5L

1.0 degree latitude x 1.0 degree longitude

global grid

0.5E~359.5E > 89.55~89.5N
% #(variable) /4 % JF & (sea surface temperature)
% & (level) /% w (surface)

% 3-4 NOAAERSST V3 /4 & 8 & 7l ts 50

B "

px B &= [El(period) | 1854 & ~ig £

p¥ B/ fE(interval) | * ¥ 32 mothly mean

7 B 3 3 (spatial) | 89x180 & e it T

2.0 degree latitude x 2.0 degree longitude

global grid

0.0E~358.0E > 88.0S~88.0N
% #(variable) /4 % J§ & (sea surface temperature)
% & (level) /% w (surface)

? FL A 3 (type) NetCDF

M a A®REERER > A3 B 7 NODC (National
Oceanographic Data Center):7? WOA (World Ocean Atlas)/® i¥-k < 7t
B BLAHEFR PR AERR BR3F HIRT P
e E > TR L 1900 £ 1 2009 £ 2 £ H T35 KT 7 @ R4 R

3-29



= lOR »&2E 3wy 33K A% E A KiFE0~10~20~30~50-
75~100 ~ 125~ 150 ~ 200 ~ 250 ~ 300 ~ 400 ~ 500 ~ 600 ~ 700 ~ 800 ~ 900 ~
1000 ~ 1100 ~ 1200 ~ 1300 ~ 1400 ~ 1500 ~ 1750 ~ 2000 ~ 2500 ~ 3000 ~
3500 ~ 4000 ~ 4500 ~ 5000 £ 5500 st jee > H T #= Flid F 23k - WOAOS
AR PR TR ER 2 e ﬁrz\' 3-59777 o TR T a5
http://www.nodc.noaa.gov/OC5/WOAOQS5/pr_woa05.html o

# 3-5NODC WOAQ9 /= ‘J‘J’—; R
P ¥ & [Fl(period) | 1900-2005 # £ ¥ T 35
7 B 3 3 (spatial) | 180x360 # 4 it F 4L (grid)
1.0 degree latitude x 1.0 degree longitude
global grid
0.0E~359.0E > 89.5S~89.5N
% ¥c(variable) 8 & (temperature) ~ @ & (salinity)
Fés‘ & (level) KiES e 33 K
B 3¢ (type) ASCII

2 3 AR

B2k A RiETH A7 7 A7 NOAA/NGDC
(National Geophysical Data Center) 2 4 7 [ j#47 & 2. ETOPO2v2g % 1
A7 B 3247 & 2 ETOPO1 2 7k # 35K iF T 42 (Amante & Eakins,
2009) > EFOR KRR G ARG REAZPN A o RT AR R SR
WGS-84; -3 Ak %4 A8 5 Tioja kg FAF 4 - A 5 5 2006
2 2009 # > FoR g FlRE 23R 275 % > ETOPO2v2g ¢2 ETOPOI
PIRBARFEFTRE 2 F WP > A Bdrk 3-6 2 37 H1F o F
FL e pk & W] 5 http://www.ngdc.noaa.gov/mgg/global/etopo2.html %

364 _:]E;JJ:/""

\\

http://www.ngdc.noaa.gov/mgg/global/global.html -
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# 3-6 NGDC ETOPO2v2g 2 3 25 RiF TR E # 3¢

PF 4 Fl(period) | 2006 # % 4

2z F 2 (spatial) | 5401x10801 & 3 it 7 4L

2 minute latitude x 2 minute longitude
global grid

0.0E~360.0E > 0.0S~0.0N

% ¥c(variable) B A5-K % % A7 (topograhy & bathymetry)
AL A] 3N (type) NetCDF

# 3-7NGDC ETOPO1 23 A5 KiFF B 5¢

PF R 4 Fl(period) | 2009 # % 4

= ¥ 2l (spatial) |21601x10801 & 3 i+ F 2

1 minute latitude x 1 minute longitude
global grid

0.0E~360.0E > 0.0S~0.0N

% ¥c(variable) B A5-K % % A7 (topograhy & bathymetry)
AL A] 3N (type) NetCDF

365 FfL g EFFHEFTHE

SREFEATARZBNEEREITY  AFEYAETY SR WP
P adz g v T HE REEFEFMPRETHETHE - 3F
PREOTEER - L& BMTEE L B B BEkY T
AL H ik E A E g 4502 Seabird 2 P # ¢ e CTD B B 7 &
(Conductivity, Temperature, Depth)*7& i#] » iz & > 3% F F E £ |28k

7 4 3,000 F et e Pl SR 0 PIE BB 3 40,000 FBE R
BT B 1,000 FE 5 4o R G FALE L b ik o T
W o Ao 3-8 A7 o H FAlen 5 http:/www.odb.ntu.edu.tw/ ctd/ ©

]g]figza/ﬂ'—igﬁw/‘*/ip'}l}E.—L/E*/TFj\‘f -,—:éf‘il—\/‘*/fj" N2y =
5.8 7 4y 12 Sb-ADCP 45 f2_5% JF’K * ¥ 5t 2] ik (Ship-Board Acoustic
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Doppler Current Profiler)#t§ p| o F Bl T3 8- 3 & * Tang fr
Ma (1995)&1’*:&& = SVEE S %-;m;; DA R R RPN
10 7R TG UAMMBI T ERTE ¢ EY - LB EFTRES
;‘ﬁ?%}iii.%}%h_ % http.//www.odb.ntu.edu.tw/adcp/ AREEE RSP
ded 3-9 HroT o

Rl g B EEPAETHREZ RFEFTH 218 TR LR
M T AA - 5 (OR1)~ /37 = 5 (OR2) M2 3 =5 (OR3)
L AR TIEN mﬂpi‘ﬁf 5 &3 F AR BIRIFEFT R (single beam echo sounding,
SBES) » Fatde R~ 7 U d B4 A 200 LI p a3 o “,‘T? 1O RT
# SBES TR >+ o B vhang A M TR 0 B B s B BB
A5 % 4L (gridded dataset) (Liuetal., 1998)» # & & 2 %% 2 B * - |
Fe R FTHRERFTRZ $a 5 http:/www.odb.ntu.edu.tw/bathy/ - 4p
%ﬁ%ﬁﬁim’w@&mwmo

3-8 WL g A XEMBEFTHREZ BF R FTH
P % 4 [Fl (period) | 1985 & iz 4
7 B F i (spatial) | gk TR~ 30 4 gL TAL
% ¥c(variable) 2 & (temperature) ~ # A& (salinity)
% )i(level) HEFRCKIFE » 33 K)
FL A 3¢ (type) ASCII

203-0 R E A B P AT R 2 AT

Bt KT

PF R 4 Fl(period) | 1991~2009 #

7 B 3 i (spatial) | 0.25 & $2 4 i 4L

% ¥c(variable) il T —at s EU- V)

:és & (level) 20~300 2> R FAE(E 10 2= - &)
B 3¢ (type) ASCII
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20310 BIAL € 55 A H FORIR TR B

P ¥ 4= [l (period) | 1998 # 3 %

7 P 3 3 (spatial) | 1601x1801 & 4 i 3 4L (grid-registered)
500m x 500 m

117.0E~125.0E ; 18.0N~27.0N

%‘ &(Variable) B 5.k F B 47(topograhy & bathymetry)
AL A) 3N (type) ASCII

SY RPN EFETRTAZPIRRTY  AFETEY £
B2 33 o " 2~ & (Oregon State University)#7#7 % 2. OTPS (OSU Tidal
Prediction Software) >z =3¢ 2 p & & 4§ Matsumoto et al. (2000)
ATFA i B 2. NAO99D & 37 /% 38 7 TR 3F %3_ P A e & Pkt B P
BRI CE SRR < A (= DI/ N
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Bl ow s #-AFdBF advaE > 2,2 2k (loop currents)in ik 0 F F H
g /r"E‘/.Ef/PE J\é > G ﬁf;f?ﬂ"ﬁ s A B
g L 2 e & (Kuroshio branch) 5 ¥ — $84 R g pt_i AT @ e ;ﬁ
BonATA R 2 EPEELIR R 0 YR L HP e INUA IR TR E
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R 2ok T iE 0.1~02 m/sec; fdk AAIRITE > 2P E LT
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TORI, POM Model, seasonal mean (1991—2009), yearly
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TORI, POM Model, seasonal mean (1991-2009), yvearly

Temperature (degC) at 20m (m/s) at 20m
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TORI, POM Model, seasonal mean (1991-2009), yearly
Salinity (P55) at 20m (m/s) at 20 m
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TORI, POM Model, seasonal mean (1991—2009), spring TORI, POM Model, seasonal mean {1991—-2009), summer

Current Speed (m/s) at 20 m Current Speed (m/s) al 20 m
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TORI, POM Model, 1300UTC 07/11/2009

Current (m/s) at Om

TORI, POM Model, 1500UTC 07/11,/2009

Current (m/s) al O m
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TORI, POM Model, 2100UTC 07/11/2009

Current (m/s) al 0 m
)
L, Fh 2 NN R
Relerence Yeclor T .\_\_\u LY : V.

26°N —

24°N —

22N

v ahe

.ot

S
4

Lt

BERRIN Dy iy

o
P

e tuteds

20°N —f

118°E 119°E 120°E 121°E 122°E

123°E

Taichung
———— simaation "
A AN
(WL TANAW VAN
1t i
1) (STEEE
W u Y
1o T T T T L T T
T I L) T T
T o0 arivon arrson arnTon oz arITe

TORI, POM Model, 0100UTC 07/12/2009

al 0 m

Current (m/s)

T
— %
Relerence Yeclor

26°N

24°N

22°N

20°N

cr s Al

RN R rvﬂvz‘-f
1 I I | | |
118°E 119°E 120°E 121°E 122°E 123°E

Talchung

“Simuaion

B 4-20 £ %% 3 2009/07/11 21:00 A% = -] pFsE 2 ¢ B3
= R ETE R TP

4-37

26°N

24°N

TORI, POM Model, 2300UTC 07/11,/2009

al O0m

Current (m,s)

T rE T
— I R A
U R .
Reference Yeclor| -,(‘ a’,! P o, Lt .‘4" +
'y - =
1 ST e
o v 4
A

22°N
20°N
v‘j.‘l(llj-" - L ] E - Y -
< o a ,.‘<‘>|4‘.¢4?«F‘\" el z;,(e J‘A:
I I I | |
118°E 119°E 120°E 121°E 122°E 123°E
£ f\ i i) fi |"'| IIII' |r'|
E * = | _.'I I'u'I I'I I'I Ibll \ ,'I I'JII I'JII II'..'I ' I' |I I.I I' |I I".
':‘n-IIIIIIllllllllllllllllul
OFN e ornae arrson aTTER oTIRNe orzuoe
TORI, POM Model, 0300UTC 07/12/2009
Current (m/s) al Om
3 . -._h-,‘= BRI
Reference Vector ?ﬁ.-‘*f_v':‘,_e—’k x.'“& X 1 ; t!
S ,‘1
26°N Rl gt ;
i

24°N —

22°N —

20°N —

.‘-\;\\\%’,

P I T

T
e

y st pe e

Tide: leved (m)

ot
yne

e v e e ey -
R Y = N
I I ! I |
118°E 119°E 120°E 121°F 122°E 123°F

Taichung

A e [T oTE0D

Datn

omiTon oTane

2% Lo o 2
P &z

. =

oTzI0e

i




TORI, POM Model, 1300UTC 0%/11,/2009

Current (m/s) al 0 m
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TORI, POM Model, 1500UTC 0%/11,/2009
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TORI, POM Model, 1700UTC 07,/11,/2009
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POM Model, seasonal mean, summer

Sediment Concmtronun [Lun/m’i)
Current Speed (m/s)

26°N
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POM Model, seasonal mean, summer

Sediment Conentration (ton/m3) al 40 m
Current Speed (m/s) 40 m
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POM Model, seasonal mean, summer
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POM Model, seasonal mean, autumn

Sediment Concmlranon (lcn/mﬂ)
Current Speed ( 0'm

m/s)

18°N
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b POM Model, seasonal mean, autumn
Sediment Concentration (Lnngrnﬁ) at 40 m
Current Speed (m/s) 40 m
26°N
24°N
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20°N
18°N
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POM Model, seasonal mean, autumn
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Current Speed (m/s) m
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POM Model, seasonal mean, autumn

Sediment Conentration (ton/m3) al 40 m
Current Speed (m/s) 40 m
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(a) POM Model, seasonal mean, winter (d) POM Model. seasonal mean, winter

Sediment Concentration (ton/m3) Sediment Concentration (ten/m3)
Current Speed (m/s) at 0'm Current Speed (m/s) at 0'm

T ST 5o 5
s s o] 005000 sy Jmie] 2P ISR 005000
0.02870 B ey © L 0.02870
0.01650 -\?@ Ry e 0.01650
0.00846 2 Ay - 7 0.00046
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L117°E 118°E  119°F 120°E 121°F 122°E 123°F 124°F 117°E 11B°E 119°E 120°E 121°E 122°E 123°E 124°E
b POM Model, seasonal mean, winter POM Model, seasonal mean, winter
( ) Sediment Concentration (ton/m3) at 40 m (e) Sediment Concentration (ton/m3) al 40 m
Current Speed (m/s) at 40 m Current Speed (m/s}) at 40 m
T T
S W= oasoco - ‘ om0z
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0.00312 rg’ﬁv " - ] . /4‘1 . B 0.00312
24°N 000179 24°N | e £ f ' 0.00179
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0.00002 CoDo000 4 d . 0.00002
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POM Model, seasonal mean, winter POM Model, seasonal mean, winter
(C) Sediment Deposition (ton) (:f) Sediment Deposition (ton)
Current Speed (m/s) at 0 m Current Speed (m/s) &t 0 m
o ] BT B e ] e
Y 0.62400 . '_‘ ot e r'(q ",l ; ,,z’:;:/, 0.62400
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2N o 0.00854 22°N 0.00554
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POM Model, seasonal mean, yearly

Sediment Concentration (ton/m3)
Current Speed (m/s) al 0 m

(d)

POM Model, seasonal mean, yearly

Sediment Concentration (ton/ma)
Current Speed (m/s) at 0'm

amx _M"ﬁ»v.mr 0.05000 . 0.05000
: 0.02870 ; 0.02870
0.01850 0.01650
0.00946 0.00946
0.00543 0.00543
0.00312 0.00312
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0.00103 0.00103
0.00058 0.00059
0.00034 0.00034
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b POM Model, seasonal mean, yearly POM Model, seasonal mean, yearly
( ) Sediment Concentration (ton/m3) at 40 m (e) Sediment Concentration (ton/m3) at 40 m
Currenl Speed (m/s) al 40 m Current Speed (m/s) al 40 m
T T
26°N _frateronce Bectar 0.05000 o 0.05000
N 0.02870 - 0.02870
0.01850 0.01850
0.00946 0.00946
0.00543 0.00543
0.00312 0.00312
R4N 0.00179 R4°N 0.00179
o 0.00103 0.00103
l 0.00059 0.00059
0.00034 0.00034
0.00020 0.00020
22N 0.00011 22N —° 0.00011
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R 0.00001 R 0.00001
20°N — 0.00001 20°N — 0.00001
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0.00000 0.00000
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117°E 118°E 119°E 120°E 121°E 122°E 123°E 124°F 117°E 118°E  119°E 120°E 121°E 122°E 123°E 124°E
POM Model, seasonal mean, yearly POM Model, seasonal mean, yearly
(C) Sediment_Deposition (ton) (:f) Sediment Deposition (ton)
Current Speed (m/s) al 0 m Current Speed (m/s) al 0 m
T T
- oo oy temecincen L e
0.388900 0.38800
0.24200 0.24200
0.15100 0.15100
0.09430 0.09430
24°N 0.05880 24°N 0.05880
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0.01430 0.01430
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POM Medel, seasonal mean, spring POM Model, seasonal mean, summer

Sediment Concentration (ton/m3) Sediment Concentration (Lon/m3)
Current Speed (m/s) al 0m Current Speed (m/s) at Om

T
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0.00543 0.00543
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Current Speed (m/s atl 0 m Current Speed {m/=s at 0m
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POM Model, seasonal mean, spring

Sediment Deposition (ton)
Current Speed (m/s) al 0 m
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FOM Model, seasonal mean, autumn

Sediment Deposition (Lon)
Current Speed (m/s) at O m
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POM Model, seasonal mean, summer

Sediment Deposition (ton}
Current Speed {m/s} at 0m
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FOM Model, seasonal mean, winter

Sediment Deposition (Lon)
Current Speed (m/s) at O m
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