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ABSTRACT:

This project aims to investigate characteristics of ocean current and variations of water
temperature and salinity in the deep ocean of eastern Taiwan sea. Its achievement could be the basis of
ocean resources exploitation and sustainable usage. This second sub-year study is for a total period of
four years research project “A study on simulating ocean current and evaluating the relationship
between ocean and tidal current in the coastal waters of Taiwan”. The Princeton Ocean Model (POM)
of Princeton University is introduced in this study. The three-dimensional numerical model can
simulate ocean current changes in the complex topography of Taiwan coastal waters. Major items of
this project are expected to continue to improve the operational procedure of the computational
environment of the POM model. The field observations are applied to adjust model parameters and
verification. The annual, seasonal and monthly characteristics of ocean current and water temperature
and salinity in the eastern waters of Taiwan are also analyzed by simulation results.

The simulated results show that the surface current off the coast of Hualien were between 1 to 1.5
m/s and in a good agreement with the ocean current database of Ocean Data Bank of National Science
Council. From the volume transport analysis, the annual transport of Kuroshio off the east coast of
Taiwan is 23.2 + 5 Sv. The temperature and salinity validations by using the CTD data of Ocean Data
Bank show that the annual and seasonal characteristics are reasonable consistent. The temperature and
salinity characteristics of the Hualien waters are closely related with Kuroshio. The highest value of
monthly temperature is about 25~26°C  at 20m high in summer, and slightly later appeared with the
depth increase in the autumn. Below about 500m in depth, the change of temperature becomes
unobvious. The maximum value of the surface salinity occurs during the lowest volume transport of
Kuroshio in the autumn and winter season. The variation of salinity is not significant below about 50m
in depth. Through various locations of the drift trajectory simulations also show that the ocean current
model developed in this project has credibility on the qualitative and quantitative ocean current. As the
tide and ocean current coupled simulation, using field data in Kaohsiung offshore area to verify the
result of tidal phenomenon is found that the high-resolution grid with well-defined ocean current and
tidal boundaries are reasonable and necessary conditions in the simulation.
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U(l,J,K) U(I+1,J,K)

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

U(l,J,K) T(1,J,K) U(i+1,J,K) ZZ(K)

L W({JK+1) Z(K+1)
‘ Q(l,J,K+1)
X

elevation view

Wl 2-4 = &p FRHEREREEF (Mellor - 2003)
Q%7FK, ~K,~q¢&¢ 1 T%57T >~ S&p)

2.3.2 #KE 3T

B>t POM H03% ¢ el ddedhsT» iz s ¢ s B A L £
ST RS A T ML S A R IR (implici ff A
Aok T R B (explicit)ff A o Bl4r R R T R RS T RS

18

opT 1 6(. or) &R
O 4dwT)-Dif(T) = —-2 |k, |-
ot D) = DIif(T) Daa[ ”aaj o

B ¥ AdW(T) ¥ Dif(T) » %] #e 7 -k T G $3F 22K T 4H4008 o @ PR ff A 3%
AR ARk T ALY A 0 T AT
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NN_ n—lrgn-1
D D T dW(T" 4 DIf (™) oo (2-51)
2At
n+lgon+l ~NT n+l
DUT =DT 1 0 f g OTT ) Ok oo (2-52)
2At D" oo oo oo

PP oA T AR ol ARG APER R B R L e e o
RO MCI BB R AR AR BREEERE TR 4T

FEATIE

T =T +%(T”” A L OO (2-53)

Ho 7 BT g g B 005 3N (2-53)i 7 TP 0 4T

-1 1 ¥ /\;‘ N2 7 — . > Py
T ST AT s RISEBFET - L2308 o

w7z Fasc % o POM #5584 * 5 *UR8 # (finite volume) s &
U i I SR % TN

—&h@ﬁjy=QUM}WH6AD@WU+@@§%gQ ..................... (2-54)

P o h B AR ATy e TR S & T B 2 AT

20 W POM HUTER 5 P & £ 402 o A N eh B BN A H R
E R e IR AR S (B AEN) 0 o] 2-5 ¢ fToT e

233 FELiEH

GRS (P IRER) 2 B AR Y 3 PR
Courant-Friedrichs-Levy (CFL):* & 4& = i £ @ -2 > # #
IR
Aty S—|—5 45| e, (2-55)
C |Ax" Ay
C,=2(GH )" 4 U, ceeerreereererieieisiessisses e ss s s ssssnaens (2-56)
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;P U FTIAEPBRARBROTERY R RIER 00 Nenig et
Fl b R ! NY 7 PP

max

) 90% o @ MLEE A SN 2 RREEN 2 2 B e B

-1/2
1] 1 1
At, £ — e 2-57
tl CT Ayz ( )
H ¢
Cr 224U, oeeeeeeeeeeeeee e (2-58)

C,ABAPIES hiF > - LR RYL 2 m/s> cdakid o U, Eh
BHEGF R o - LBEF OB ERN EIRT 0 A /A F 5 30
i801@°“/fiﬁu;—- ?P’f’b’ﬁﬁfﬁ:”’ﬁﬂmmﬁ gﬁ’é”KPOMﬁ_

BT B E®E D AR Y R TR g M enfEeiE > ik
PRt it N e ”ﬁ';{i

7

A~

-1
1 1
At, - s (2-59)
44|Ax~ Ay
HoY 4=A, 8 A=A, o N4 BT i e iE L
1
At, ettt ettt et et e et b eteerterteereentenreens (2-60)
2Qsing
Ry e Ay 2
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( e >
v

R
v )

Intemal (3-D) mode
il

v
e ‘
(D) FHAT POpREt e
@ FHI R

v )

< Intemal (3-D) mode \

F'ﬁﬁfi?rﬁ
' ,
Adjust intergral —
of U,V to match ”:]L;'TEL
UT,UV ¢
. ¢ TR O P roPpd (1)
(D) FHEr=Eroe ¢
(Q2)E" [T A
¢ RIS P
(1) R4 o2 R v
(2) ## q2, q21, km, and kh FHETUA VA
v v
(1) Integrates conservative —scalar fﬁla Jinternal mode
uations FEIUTVT
(2) FAEVE AR po= [ PlfY ¢
¢ - TEH RO PRSP (2)
(1) S WIEE FTuAVEDR - A
=R
(2) Ay [ V= e Extema% g%—qmmode

Internal (3-D)mode

B 2-5 #o4 B AW
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24 sgiR ¥

2

P LR DBRTR 0 A R AT g T
ERgl AR RS A R wa’#f’fw—’ﬁ“w

Bk RUFLR AT S o A B R RRIARRR S - £ E F R R @I
BFAE Y- BRAPTFFEFLIE AL He S0 6

- BEE s Fie R R R S R R ’ﬁt@:fﬁjﬁ:ﬁt‘ b JR A N RTIR
¥ 4 (wetting and drying °» WAD) 8 4] k gt i d8 eni@ & o AR AT A e
POM $ 58 @ 7n e » pU 56 5775 8 4 i 48 411 (Oey » 2005 5 2006) » & 3+
R gl BT ORWER LA FCRE A g > T R - i
HI7 o

BHAARY TELBEL RREMEFFFOR » AorRP|BX L2
WERFE o ARP AR AR T d BV R o AR 4o POM fi2
i ‘f - Bl kiFEEIR Rk A 4 - M £ Y (land mask) FSM 2
D REOR )3 B RIEGED #f 10 = % )% B4R 5 FE = (FSM=0) >
F 2 o3 (FSM=1) se e ficst ¢ R i & oy jis RI A R B g & ondp
F R IRHEE ER PR o Oey (2006)F5 2+ 2£ # 0 — FRH g Y
(WETMASK) %= = 578 4] > oL = 2 77 F 4 7 ¥ POM fic ;8 A2 50
FHAE T A Mg E it o 4o @] 2-6 ¢ T o & ¥ R (absolute land
boundary ©+ ALB)#. 5 FSM=0> @ ¥ it F# & % 2 F ke R B4R 5
FSM=1> a KiZT_& &

A}

‘91

D=H+n(x,3,0) =H,, +1, (X, P,1) ceeereerieniiieninieneetese e, (2-61)

BEF R EOKPFH, >D i ict e WETMASK=0 > F 2 2 & %
WETMASK=1> # ¢ H, & & | -kiF o d * POM 554 * C-grid > #

RKIFLTERFUBEV VY &7 5 0

T,, =0 if (D, 4D, )2 Hy, woooooeoesieeeeerssssssssseeessssssnoseeen (2-62a)

V. =0 if (D, +D,, )2 < Hy oo (2-62b)

i,j—1
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PO ORI AR R AL R FHRA S T AN
LA G R R e g it 9T & 2 i o

U, =0 if WETMASK . =0 and U, >0 or
WETMASK =0 and U, <0 .o, (2-63a)

V.,,=0 if WETMASK,, =0 and ¥, >0 or

WETMASK =0 and 7, <0 .coooovrrriieicicinaes (2-63b)

43 bk ] 8 BT 2 AR KGR T 10 6 S AR N ek B
DAY R RN PR R ERR S AR > &5 T X
9%%9_ . [(T.8)= (T S Y] if WETMASK =0 oooooooovoooo (2-64)

R Agict g A G T ES B0 g

Grmt R RASEB DT L

=2day™ o™ = MR

relax

U, =U_ if WETMASK, x WETMASK _, =0 ..ccccocerrirrrrrnrs (2-65a)
V.=V, if WETMASK, x WETMASK, | =0 ...ccccccerrirrrrnnnee. (2-65b)

4 30 POM 05 e p B 4 b 42 % ch e b R d R 0 B R g &
PSR pd e w nREEE 0 A N HOPER R EE S PO N B (NAL =¢) o
et g RGBT FE, AL ROPETEE B &
Ocy(2006) B 4 * | HoPE 7 A% A+ NAL PF2. WETMASK (8 fi * 3¢ ¢F 2
Bt ? ooo@ EOYZ MY 2 RR BT 4 R R A d AYRIRE ] P
AR F 2GR HT BT B (2450 5 T 5o

K_Z

C. = MAX J0.0025 | e 2-66
: [ln(l +z,/z, )]2 ( )

He 2 Zk=kb-1K 2 B R o
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ALB
— Datum

Hhi=ﬁ xed

it msl

B 2-6 508 RPTET LW

2.5 FBEE B

FREHE R AR A ) EHZ A SRt ik
Ao U FE PP R RT A FEEFRE o B REAT
BRIFIATM > F ¥ [R5 RA T o m il e FEEHT & 3
Eulerian ¥ Lagrangian # &> ;% > @ Eulerian * ;% 4 i ? H i~ % 2k
R v R B BRI § 45 1 Lagrangian & 3% G g bR L ow el
BT e b i@ d (7 5 o Fptd BB N A7 iEER 1) 2. Eulerian
® N2 R F R S R F B <h Lagrangian 2 i (FUE 4
1998) - @ 7 B = % (x,y )& 2 Eulerian A3 2_jni# 5 >

éEulerian(x’y’ t) = ;UE (x,y, t) + jVE (x,y, t) ........................................... (2-67)
# 4 & # i ¢0 Lagrangian 2 % £ 57 3 o

Crograngion =1 UL (%05 Yo )+ TV, (%05 Vgal) corveeevecmeiiseiseneeessissiseennns (2-68)
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Ao (xo,yo) o RE R BLZ Asdn i B o AL PR L1 0 2R {8 ¥ Lagrangian
N2 EREF A TE R REFEER L o B el - RO
22 4 g T » B3k Eulerian ¥2 Lagrangian 2. i if 5 3R (%2 3% >
4o

UL (%, 0,8) SU (X Ygoly) covverevermremmemmemmennieenieenseeseenseeseeseeseesseenne (2-69)

Vo (X, 158) SV, (X5 Vgsly) eeeverremmuememiuenseneensenseesensessensesseensesseensensenns (2-70)

X =ix+jy=1[x, +Ax,()]+ j[y, + Ay, ()] = X +AX vvvrreran, (2-71)
h:

Xx=x, + j U, (X9, Yot )AL = Xy + AN (1) crrrerereeeseeeesseessesesesesseseeen (2-72)

Y=y, + j V, (X0, Vos )AL = Y + AV (E) erveerereeeeeeeeeseeseeeeseeeesseeseeen, (2-73)

AOFEE R R R T ) R RERRE S EAPBES - B 2-7
R RN 2 TR PN FEE T LW B B
BLeog RV d B RErZ RERNE F 5 o

RS

Un A U" + A Uzrirl/ + A Uzrirl ,j+l + A Uzn/Jrl
Qi Mt B Ml s Y, W M SO (2-74)

A+A, +A4,+A4,

po VG AV AV AV (2-75)
0 A A A, e

B ArPER R R AT o RSN N (2-72)8 50 (2-73) 0 &
B EEPIR - A SN

XS X)L FULAL ot (2-76)
P Z YL AV AL o (2-77)
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I Fab s U F T R R O R HRIRE BT 2 e

UV uv
(ij+1) | G+lj+1)
AZ : ‘41
_____ Pory _ _

A, 4,
Uy Uy
(7)) (i+1y)

Bl2-7 FRb- % imig p 4B %7 AW

SR REER

0 AR R R R SR B T a0
&mm%mﬁﬁ°??iﬁpﬁ'ﬁﬁ~?§%ﬂﬁ$ﬁ§’éé

L EE R T EEAMA RS Y 2 hd S ML R R R
BRSNS ARG R E R IE o doF 28 7 o
R 3 RN LIRS ST S JTAN
Pop el ER TR oo Fh Az 2B R E R RN

B e e

AP R OEAA R RN TR ER A NEE HP U SR 2
Ao iR ’néfkf;‘"‘o@?’\ﬁiiﬁ_ﬁﬁﬂﬂ‘l | #* Rk % (upstream

advection scheme) ¥ &_» 4o 38 #7if
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oT.S) _,, oT.S) _
Ot ox

”f f%ﬂ‘ pid P\ ’K—\ s 1? V4 :}'ﬂc # /ﬁr@ —\. (nudglng) l/‘ .&L—v'l? =\ hl.]-f]-

U, :l]i+-£1tanh[ ]] ...................................... (2-80)

FF TR G EERT R R RS B TR0 AT R HG T R
R AR MR A R R I AR L, s SRR

60 ol 'i,,- _ df T G| Depth(m)

E T >, g lmu
40— q ) T~ L P =~ 6500
a El - i )‘"' (.:‘ H o f b 1 5500
= - H - mmi ALS ] 4500
§ 20-g Y 1 -@é ‘|. 4 éé & ;“ - ;:3:;
BRE e o . 00,

= HHHHHHHH 7

2 20, FEEFEEEEERE, ) K
3 - ) / = 300
~ 404 v / 1 100
3 = 80

] (-2 N I 60

-60= 40

- E ; — et 20

| | 1 | I | | | | | | | | | I | | | 1 | 1 | |
60 120 180 240 300 360
Longitude (deg)

W28 S KFEeERTIW
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=% POMENAFFRBEER

A E 1 POM 55828 = 5P aRIT /A 38 2 = MR s 0 B
‘“éﬁiiﬁﬂﬁé)@’* o AN FEOR T FEEREESE
ﬁ@ﬁﬁi’ﬁﬂﬁ & R S M o I/ S e AR RE L

! ' PR FHE D o A FER T

31 srA R EE

“ POM fi;8 i % = 5 > d F > 4k (http://www.aos.princeton.edu/
WWWPUBLIC/htdocs.pom/index.html) #7 T §% i42 34 & & i = B e f
Py~ EA 0 AR 2 F R 5 POM2K R4 5 A H{4 f g
Fo R AR g BT iE 78 c0 POMOS 3K A& 2_ 7 ¢ 0 32 = A3- 4 97 * th POM
st e 50 3 QSR EFERY ?‘?%ﬁi'&ﬁﬁ%]/\ g R E &
wﬁ%ﬂi Poid PR~ 2 50 TP E S A R R B

ﬁwﬁi@] *iEIE o B 3-1 5 POM 58 Tl ed@in A2 > TAEd w
@ﬂﬁb#ﬁmﬁwéﬁﬂﬁﬁé@m%%m%iPM4ﬁ§ﬁ$
1 0 %3 POM fio5 i "ﬁ—%t’;%%l et BERCER - ®

RESETH L) B RARANAI L ASE L B BT E Y
Bl # o

RS

d 3 POM #:5% 5 = .fé’&;‘f* ES - SE N i N SE R = DN
AL Rk EEN A e G "'E’f']ﬁ%ﬁ’fﬁti‘ I s
fﬁ%ﬁ%§%A§WJ?ﬁﬁiﬁﬁo$% 72 EW&%ﬁ
g e +% < Intel Xeon 3.0GHz ¥2 12GB i fa'r,%%g J 1#7% * OpenMP T {7
v iz 22 POM ﬁ_;\ﬁi;}ﬁ% CRET A APCRFEE o A
TE k%3 6 0 POM #5 mﬁw\%wﬁﬁ’%ﬁﬁﬁﬁiﬁﬁ

M E S H A Mrﬁxa FIFEEE 0 A F £ K Novell 2 @ 97 §

# 45 0openSUSE Linux £ # (£ 5 4 & en i 5sk s - @ 2 @ * Linux

B )

;{i
4

&E

‘3‘:

RS
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g >

<D

L

Kemel 2.6 ¥2w » 23 {7 R E ~ { RiZPABAIE ~ 5 2%
Fhk AR BETIRE RIS T 5 oug LA e o @ ,1‘«.‘5;‘}_ ol
e ¥ ooniRE %;\% od %t Linux (# % J3ir 8 & g Bl -
P A FIREN LG BT P30G4 § g F 2R AE (open source)
g EEg o £ 4 ﬁ_;fi? ;a:*ﬁz#;w- {E7#F5pd HHd

(freeware) ¥ B & > hopt ¥ & & FF MM REE 7O A e K SPF e

s

|

A

i$ R

m POM 5% 5 — R B 2adicky > # ﬂ'* % FORTRAN 77 #% ;¢
#F7 B8 0 7% & FORTRAN % %1 7 %ifdest o 2 T SR8
B 3% » &3+ 34 %214 Intel Fortran for Linux % ﬁan ¥4 N R 42 o @ Intel
Fortran for Linux £ 7 & # FORTRAN 77 ~ 90 £ 95 thihpific 4 - 7 5
AR F B R SR GEC R TER PR FEEN SR FENL &
LEOMMTAITE LT

0 B AT R o d 3 POM2K {8 2 A #{ 4 T NetCDF
25 Bl # > @ NetCDF (network Common Data Format) s % ¥_d #
RMRA7F 5L R ¢ Frt2 Unidata> F 578 B 2% § 4 k- fd
F AL FE N TR g e #iﬁ?ééﬁﬂﬁiﬁ’lfﬁ SRR R
RIEES st ~ 11 E A g Fh & F éi%f‘%\ﬁ‘%% o HFHRNE LR
w%aiﬁﬁﬁp;ﬂ’ﬁé—aﬂﬁwﬁﬁmﬁ%‘mﬁ?ﬂﬁt

o e Berlq] 0 I3 2 NetCDF #25¢ £+ 4% & C ~ Fortran ~ C++ ~
Perl ~ & H s 325 i i > R AR N B F]'v?‘ MR e B R E e
NetCDF 7 5 B magfct > ¢ * £+ pd T > L F 3 eq
http://www.unidata.ucar.edu/software/netcdf/ » S FT5x & % 4.1.1 % - v &

TAPF LT B AT EHET 3.63 5% i B TR 518 NetCDF
BIERZS I EEFREL RS

WEHERERE T RAIL S 6 0 AP E R BRI E 2
4 GMT(Generic Mapping Tools)¥2 NCL(NCAR Command Language) %
pd i REFR g H > BER L SRS et GMT & NCL #t
WAL 7B T 7% cRA o
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ERARG

SSERE
SEEATES
B

TEEEE

( START ’

\

ATE R

(preprocessing

® 3-1POM K- & 8

program)

Y

POMitESa{E
BRI R

EEIA IR

<+ KRE

EIKEEE

POM &3

Y

3.2 POM #i-5" $ (3

\

EBEEREREN
(postprocessing
program)

\

<ﬁﬁﬁﬁﬁﬁ )
x®

Y

( STOP }

U LR i

B > POM fic3¢ sl 1782 4p BE ARk el pP > B fipdr = 1B 8 B jieas

§ ¢ o POM ok v 9
B RS R LR e
Piﬁi oo BN ek (T

Uit AEREE R RN E AR AR
LSS T L o AR

AR ARIR S TR EAS

KT
HhE e BAENES R

3-3

» #_r2 Fortran #2. ;% 3% =



BEEF O ZBRRLLE D0 finc ¥ ho S %iFis 2 7 3 7550
Lrlexe s Mot B ool TR R 08 #a«* NetCDF # 5% i& 7 #7
3 AL B 0 4 £ ne Bl 5 NetCDF FA2H 5 % » 51 A3 g

TS B A A H R Linux (F¥E 5 %7 bash & 4 & (shell) % iz
7 B3 tp £ %A (shell script) » & * —‘F’{ iR AL A ’}‘3_;\‘%]
MEHE AT TR N E I RJE R - B R 0 POM RS s R0
S R L ﬁ*%}"ﬁvmz iy e

33 FHEE

ﬁ_ﬁ“:;\‘.ﬁ%p_k]i“’vﬁ ’ﬂ&‘l‘é-‘ ﬁlﬁgﬁm/‘%%@\?’}lﬁlt‘ﬁ:%ﬁv
B g 2 b4 o e AR TR R TS R T iRy 0 T R
EEMEL A S AL R -

33.0 A48k HFFH

b HFFAH > 5o a7 NCEP/NCAR 4 47 b 3#-F #2 (NCEP/NCAR
Reanalysis 1) » # TR AN FLEETHE L2 204738 % > THPEFR
R 1948 &3 7 HRFEITR P Ti08? ToE, 2 B e s T62
Guassian Grid> F# 4 Bli& F 23k T4 a5 http:/www.cde.noaa.gov/
cdc/data.ncep.reanalysis.htmle % 3-1 5 NCEP/NCAR » 47 b 3 F #L #2 3¢
U o

# 3-1 NCEP/NCAR # 7 b F T H# £ 7*

pF & 4 [l(period) | 1948/01/01~iz &
PR #E(interval) | p T 32 daily mean ~ ? -F 32 monthly mean
7 & F 3 (spatial) | 192x94 $& 5 it F L

T62 Gaussian grid

0.0E~358.12E - 88.5425~88.542N
% #ic(variable) % & B i# (surface winds)
B Ez(level) AT 10 2 2 F (10m)

AL 5 (type) NetCDF
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332 AT e A FRAFR

e T o~ g BAFTHE AFERY I A0 IR KR
NCEP/NCAR 4 +7 3 F # (NCEP/NCAR Reanalysis 1)(Kalnay * % -
1996) > H 34122 NCEP/NCAR i % & b F T A4 5 #3838 5 {8 T
it A4 TR ERP 1948 &2 1 5 > BRI RITR 5 p L0
T e R AR G 25 R FHREREE 2 TR R
http://www.cdc.noaa.gov/cdc/data.ncep.reanalysis.html = % 3-2 5 NCEP/
NCAR & T 6 + § B4 FHRENEP o

# 3-2NCEP/NCAR % L g = § B4 FHR KL

pF & 4 [l(period) | 1948/01/01~iz &

PRy #E(interval) | p T 32 daily mean ~ ? ¥ 32 monthly mean
7 [ F 3 (spatial) | 144 x 73 F2 5 1t F AL

2.5 degree latitude x 2.5 degree longitude

global grid

0.0E~357.5E » 90.0S~90.0N
5% ¥c(variable) A T s < 5 B 4 (sealevel pressure)
% & (level) % o (surface)

AL 5 (type) NetCDF

333 Aa i R

Btam BR T 2345 %7 NOAA Optimum Interpolation
(OI) Sea Surface Temperature V2 2_j% & § & T4l H T 5 FALp| &
fFmh TR B i PR iﬁi%] Nk FHERERF 1981 £ 3 5 o
PR R S T2 2FBHARZ LOR > FRFF@E 2R Ty
k1t 5 http://www.cdc.noaa.gov/cdc/data.noaa.oisst.v2.htmle % 3-3 3 NOAA
OISSTV2 i & i A F AN HwM o

¥ 7= % % 7 NOAA Extended Reconstructed Sea Surface Temperature
(SST) V3 z /& m /g & T8 » 2 F# Xk % International Comprehensive
Ocean-Atmosphere Data Set (ICOADS)z. SST F L » 1 #* 2z 2 38 583+
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i# £ R TR (Smith - 2008) - TR PEFRFFF P 1854 £ 1 7 > R 2
WAL I SRR S 208 FREFST 2 FARLS
http://www.cdc.noaa.gov/data/gridded/data.noaa.ersst.html - % 3-4 3
NOAAERSST V3 j% 6 i§ & F R a8 Hp o

% 3-3NOAAOISSTV2 % & i & TN

pF R # [l (period) | 1981 & ~ig 4

P Y ¥ §E(interval) | i = #5 weekly mean

7 & F 3 (spatial) | 180x360 12 4 1t F 4L

1.0 degree latitude x 1.0 degree longitude

global grid

0.5E~359.5E > 89.5S~89.5N
% ¥c(variable) % % J§ A& (sea surface temperature)
% & (level) /% o (surface)

7 3] 3N (type) NetCDF

% 3-4 NOAAERSSTV3 /& B B FH £

P # Fl(period) | 1854 & ~iz 4

P Y /% g (interval) | * < # mothly mean

7 & F 3 (spatial) | 89x180 f& f it F L
2.0 degree latitude x 2.0 degree longitude

global grid

0.0E~358.0E > 88.0S~88.0N
% ¥c(variable) /% % 7§ J& (sea surface temperature)
% Ei (level) % o (surface)

AL 5 (type) NetCDF

334 % FBAE EAREBS

Oceanographic Data Center):1? WOA (World Ocean Atlas)/# i*-k < F L
BoAA¥ETAe pAKERBR BT CHRR FRPET

B FHPER S 2005 & > kT SRR L 1OR > £F S e 2 33
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oo & B E_0~10~20~30~50~75~100~ 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
R HoFEg ipc Bl 25> T4 %4 5 http/www.nodc.noaa.gov/
OC5/WOAO5/pr_woa05.html « % 3-5 2 WOAOS5 /& & Tl B #3838 o

AFETRBERPEFEETHETREZ k2 TR e FHES
R AAFPTREETEERY SFTAR S A 0 MBI RS
FAL EA7f 45 Seabird 2 P i ¢7ig BiF & (CTD » Conductivity,
Temperature, Depth)#t € B| 7 CTD -k = FHL 5 L o p m Kz 3 A 7 45
3000 % #k hF A G F 40000 5 BEEH S R4 TR #5 1000 § 8
=% o B FHeE L http/www.odb.ntu.edutw/ctd/ » & 3-6 5 & FF AL
Bz mF k2 TRz R48P o

RA A EFFARTHRABF- ~ 2~ Z 5LnimGi et B
21 & (Ship-Board Acoustic Doppler Current Profiler » Sb-ADCP)*7< & ¥
ko ZRBEREFALHLADETKLE 1738 Bk TE R
Wiaok g R R REI G FAL e 8 S REBX N AR
PP AT 2 ke T G R B RS o A T AL * Tang fv Ma (1995)
Rl N EESHAE S LR KA THEPNESE SRR T8
WiMEE - 2 FA%E 5 http//www.odb.ntu.edu.tw/adep/ > % 3-7 &

AIETEREA AT ESRD o

% 3-5NODC WOAO0S5 /& ¥ 3} & # 54

= B 4 [Fl (period) | 1900-2005 # £ #p - 35

7 [ F 3 (spatial) | 180 x360 1% e it 7 (grid)

1.0 degree latitude x 1.0 degree longitude
global grid
0.0E~359.0E > 89.55~89.5N
% #c(variable) & & (temperature) ~ & & (salinity)

3 & (level) TEFECKFES w33 R)

745 (type) | ASCII
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236 A A EEPHETHEEZ B EKY TR
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Ocean Data Bank, seasonal mean (1991-2008), yearly

Current Speed (m/s) al 20 m
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Ocean Data Bank, seasonal mean (1991-2008), yearly
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Taiwan POM Model, seasonal mean (1991-2009), yearly
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Ocean Data Bank, seasonal mean (1991-2008), yearly

Current Speed (m/s) al 100 m

Taiwan POM Model, seasonal mean (1991-2009), yearly

Current Speed (m/s] at 100 m
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Ocean Data Bank, seasonal mean (1991-2008), yearly Taiwan POM Model, seasonal mean (1991-2009), yearly
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Taiwan POM Model, seasonal mean (1991-2009), spring

Current Speed (m/s] at 20 m
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Ocean Data Bank, seasonal mean (1991-2009), autumn
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Current Speed (m/s)

26°N 26°N

24°N 24°N

22°N 220N

20°N 20°N

118°E 118°E 120°E 121°E 122°E

Current Speed

123°E

A2 3 4 &5 6 7 B 8 1 1112131415

Ocean Data Bank, seasonal mean (1991-2009), winter

Current Speed (m/s) al 20m

T

Reference Veclor™

26°N |

24°N

22°N —

22°N

20°N

I
122°E 123°E

1168°E 118°E 120°E 121°E

Current Speed

1 2 3 4 5 8 7 8 9 1
W 4-13 Rt g HEEF AR THE
f,‘j';llh f IH" ra' pb ﬁkm

1.1 12 1.3 14 15

4-21

2 3 4 5 8 7 8 9 1

26°N — A

24°N -

20°N .

Taiwan POM Model, seasonal mean (1991-2009), autum:

Current Speed (m/s) at 20 m

— .
Reference Vector

118°E 118°E 120°E 121°F

Current Speed

122°E 123°E
1.1 1.2 1.3 1.4 1.5

Taiwan POM Model, seasonal mean (1991-2009), winter

Current Speed (m/s) at 20 m

Reterance Vector|:
+

118°E 119°E 120°E 121°E

Current Speed

122°E 123°E

g2 3 4 65 68 7 8 9 1 1112131415

i‘?f‘ 5\%%-’»%‘ g ?'1
CkE202 )



Ocean Data Bank, seasonal mean (1991-2009), spring

at 200 m
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Ocean Data Bank, seasonal mean (1991-2009), autumn Taiwan POM Model, seasonal mean (1991-2009), autum:
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Ocean Data Bank, NSC, yearly mean, odb yearly.nc
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Ocean Data Bank, NSC, yearly mean, odb yearly.nc Taiwan POM Model, yearly mean (1991-2009)
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Station: K2-1, Level = 100m
------------- measurement (At=1d, Prof. Tang, NTU)
T3-1 model (At=1d)
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Station: K2-2, Level = 100m
------------- measurement (At=1d, Prof. Tang, NTU)

T3-1 model (Af=1d)
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Station: K3-1, Level = 100m
------------- measurement (At=1h, Prof. Tang, NTU)
T3-1 model (Af=1d)
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Station: K3-2, Level = 100m
------------- measurement (At=1d, Prof. Tang, NTU)
T3-1 model (At=1d)
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Station: T4-1, Level = 20m
------------- measurement (Af=1d, Prof. Tang, NTU)
T3-1 model (At=1d)
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Station: T4-2, Level = 20m
------------- measurement (At=1d, Prof. Tang, NTU)
T3-1 model (At=1d)
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Kaohsiung, Tidal simulation
measurement at h=20m (Lee et al., 2010)
T3, Kao_C3, depth-averaged velocity with the ocean current boundary
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Kaohsiung, Tidal simulation
measurement at h=20m (Lee et al., 2010)
T-SW, Kao_C3, depth-averaged velocity without the ocean current boundary
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Kaohsiung, Tidal simul
measurement at h=20m (Lee et al., 20

ation
10)

T-SW, Kao_C3, depth-averaged velocity with the ocean current boundary
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Kaohsiung, Tidal simulation
measurement at h=20m (Lee et al., 2010)
T-SW, Kao_C3, depth-averaged velocity without the ocean current boundary
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Kaohsiung, Tidal simulation
measurement at h=20m (Lee et al., 2010)

T-SW, Kao_C3, depth-averaged velocity

with the ocean current boundary
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Kaohsiung, Tidal simulation
measurement at h=20m (Lee et al., 2010)
T3, Kao_C3, depth-averaged velocity with the ocean current boundary
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Kaohsiung, Tidal simulation
measurement at h=20m (Lee et al., 2010)
T-SW, Kao_C3, depth-averaged velocity without the ocean current boundary
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Kaohsiung, Tidal simulation
measurement at h=20m (Lee et al., 2010)
T-SW, Kao_C3, depth-averaged velocity with the ocean current boundary
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T-SW POM Model, 2008/12/15 14:00
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T=SW POM Model, 2008/12/15 16:00
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T-SW POM Model, 2008/12/15 18:00
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T-SW POM Model, 2008/12/15 22:00
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T-SW POM Model, 2008/12/18 02:00
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T-SW POM Model, 2008/12/18 04:00

Current Speed (m/3) at Om

22*40'N

22*20°'N

22°N

21%40'N

21°20'N

120°E 120°30'E 121°E 121°30°E

Current Speed

d 2 3 4 5 8 7 8 9 1 1112131415

T—SW POM Model, diff. current (w—wa), 2008/12/16 04:00

Diff. Current Speed (m,/s)
23°N

22°30'N

22°N

21°30'N

120°E 120°30'E 121°E 121°30'E 122°E

Diff.
I | || (][ [Ce—m—
-6 -5 -4 -3 -2 -1 a Bl 2 3 4 5 R
ST LI L L L LB
£ 1.0 3
§0,5—_
2 0.0 o
$-05
= -1.0 o
-1.5
I L L L L L L L
12/14/08 0:00 12/15/08 0:00 12/16/08 0:00 12/17/08 0:00
Time (day)

Bl 459 cBFaNB3BERNEPRNREF T LI e NG LT (Fa g
& ki o4 F 2008/12/16 04:00)

=k
4
Ex e
(;;'
‘_“._‘.
e
2
1M
4
[ W
My
|
oW

4-74



T-SW POM Model, 2008/12/18 08:00
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T-SW POM Model, 2008/12/18 08:00
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ETOPO2.nc topo.inp 2.0
#

# IHMT-POM #i58 Kk =8 i T AR S AL P TRz EHE > R F nao99b
# ¥ none 3 ﬁ@?] * i FEH nao9b B prepom.exe 454 § = v NAO99 H#-38 it {7
# piERh2 iy ﬁs?]/\ none Rl % 77 7 e dTip = K T o - Sk
#OLREER L S Sl kA TR LERRE H 25 % .

# ETA (INPUT_DATASET OUTPUT_FILENAME TIME_INTERVAL)

#

nao99b eta.inp 0.04166

#

#IHMT-POM #58 < §F B4 B AT o % - S8~ 5 B4 FTHEGEH > R

# 3 ncep_reananlysis_4xday ~ ncep_reanalysis_mon » ncep_reanalysis_day\ rvm »
#none & user ¥ > fafs » EH > FEH ncep_reanalysis_mon Al € 4% NCEP * T35
# A5 F R FRE i~ none B & T A A% § RS @?EJ{ ’ﬁs?]/\ user i * ¥
# p {7 { % slpbyuser.f90 2. Fortran #25% » & - p TR TR hr i o % =

i 4T

“ZE‘A

\\ﬁr ~

&R
ﬂ




v

RS R EE S ER Y SR P T St A SN
#SLP (INPUT_DATASET OUTPUT_FILENAME TIME DURATION)

#

ncep_reanalysis_mon slp.inp 31

#

#IHMT-POM #:8 b FB R T4 o % - S8z b FFHEDER > RT3

# ncep_reanalysis_4xday ~ ncep_reanalysis_mon » ncep_reanalysis_day »1rvm £ none
# £ user & ﬁ@? »iE#% > F:E# ncep_reanalysis_mon /| ¢ i## NCEP * T 12/% &

#FRFEE > none B %Tr%/@“’)}zi%éilp#ﬂﬁ%/\ user i ?’*"ﬁmzﬁﬁ 7 g %
# windbyuser. f9d 2. Fortran 423% » & & p 73R T F R Jréq\ Hirb g o % S¥E b ii*@q
#OORR L o w2 G B TR AR R B En R

# WIND (INPUT_DATASET OUTPUT_FILENAME TIME_DURATION)

#

ncep_reanalysis_mon wind.inp 31

#

#IHMT-POM #-58 4 a B AR T4 o % - S8 A EAFTHEER > RiES

# noaa_ersst_ltm~ noaa_ersst_mon- noaa_oisst_week-noaa_oisst_ltm £ none ¥ user
# 27 fads ~ 8 > F:E# noaa_ersst_mon R ¢ i¥ # NOAA Extented Reconstructed
B0 Timhe R TR @?]% none R % 7 7 BJIZ 4 G ‘}E_fis‘;%%?ﬁi’ﬁs?]% user i *

# EQppFY sstbyuser 90 2. Fortran #235% » #& &= p {7 3% T FL 3% chrb sE I M

# 5B ERBINE 2 fABRNFT RO T R B 5 X o

# SST DATA (INPUT_DATASET OUTPUT_FILENAME TIME_DURATION)

Wroke

H

noaa_ersst_mon sst.inp 31
#
# IHMT-POM H-3¢ 2 }y_}iiw\;?f; o % - $dcs: WOA B E k2 FRERNDARFT

# ¥4 0 s00anl 5 2 # T 395 Jr*’%]/\none%\ﬁzégm %])‘userlé’*-*‘d.,ﬁgf
#“‘wwwwﬁ%ﬁ¢°%:xﬁaw©Aﬁ4Lv faﬁ»mmgﬁﬁ%

# tempbyuser 90 ﬁ;\ o %=z A @?] 4 ”‘Jf ;}%;}@‘7 z

# SEA STATE

# (SALINITY_DATASET TEMPERATURE_DATASET OUTPUT_FILENAME)
#

s00anl t0Oanl state.inp

#

# IHMT-POM 58 /i a4 T » 3 7 @ * > 353K L& none °

# INIT (INPUT_DATASET OUTPUT_FILENAME)
#

none init.inp

#

# IHMT-POM 5% 5 k2 o2 X T o doh3t 5> %5
—EL_
#*ﬂ@ﬁiﬁ%ﬁ%?;oL—%&éi%4ﬁ3?a~ # d IHMT-POM #:5¢ 3+
# ¥ otehz NaCDF*fﬁﬁi wﬁﬂdémq. i f o/ link )T AR
# %2 inp P & =}v: Wb 1‘5"-’;“7‘ R R Gkt B WYL A ﬁs?]% 14 7 &J2 %]
#0047 F BdE o izﬁﬁxélﬁfi ﬁﬁ’_fibﬂmﬁé’ﬁlnudgmg/@“’ %]%1%\
# AR 0273 A2 - % Sl Sk pd R IR ek

# NEST (INPUT_NC IUA I3D IHALO)

PR R R RS R

St

>

H

pom2k.nestednc 1 1 10

H

Bha R ERE o VARRERY ORIV R
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# SURFACE FLUX DATA (INPUT_DATASET OUTPUT TIME_DURATION)
#

none sflx.inp 0.0

#

# END OF CONFIG

#

prepom.exe F2;X ¥ H I 7 0 F R RGP L Y Py »

> prepom.exe < project.in

AR5 T 15 K€ R BB projectin 2_ 3K TE (74P B P*J{ HEIE o RS
¢ & 2 pomin.nc ) % & pom2k.exe 23" & 7 B~ » H L NetCDF # 3¢
2 FhE B —‘F”]‘?‘ p 7% & 4o neview 2 ncBrowse i {7 4E
oo @ —‘F”]"L/»/’E‘}i% o Linux (T 48T B2 F A< [ BEG TR
W@ At AR B AR LR Y createprOJSh AT F_ 0 e F (P
Pre ik P 3K Y AR A R T VL A T IR g SR o P
¥ 2_ topobyuserf90 ~ slpbyuserf90 ~ windbyuser.f90 ~ sstbyuser.f90 -
salbyuser.f90 & tembyuserf90 1§ % > ‘& *x E % src/prepom P 457 > i@

¢

¥ —-ﬁ & B BT L TS Yt prepom.exe #2358 o

2. i #23;% pom2k.exe

[HMT-POM $i5% 2_ 3 4258 2 pomlk.exe » P #2313+ 8 = &t
PEEEFBIEEG M 0 d createproj.sh 3417 {5 € 1= = 3% bin P &2
pomZ2k.exe ~ inp P &x 2. grzd.h .EE? project P 4%2_ namelistpom.tmp
namelistpom % #% % » & * TR T ERRFZom gridh MR

%"-‘ %.—E.i\‘ Kf_;lj = /J~ mr/{ ,3; ’ _ﬁ P\ R =% p’? 4T

lim 23 B4 E x & w 88k
m Z3E4EE y & w8k
'kb 235418 z 2 » 28k

lihalo 5 8k i 24 ik

IC -- myproblem (iproblem=>5)
parameter(im= 301, jm= 301, kb= 21)
parameter(ihalo = 10)

\\\?’;r

#

@ namelist.pom P F 430 T [HMT-POM #-5% et & if i 7

CRETN L

&params

i -9



FEAR L TRAIRT

title="Run 1' ! run's title

%_% 7 NetCDF # ;¢ ﬁ%] B A 0 FEK B 5 pomk2kine 3 { #

netcdf_file="pom2k.nc' ! netCDF output file
netcdf_file='nonetcdf' !disable netCDF output

Problem number:

iproblem problem initialisation
type subroutine
1 seamount seamount
2 conservation  box
box
3 IC from file  file2ic
FEC RS GERELS 50 5 Lt
iproblem=5
mode description
2 2-D calculation (bottom stress calculated in advave)
3 3-D calculation (bottom stress calculated in profu,v)

4 3-D calculation with t and s held fixed
PERN R TL2EA A AN 3 A2 AN 4L AN EABAE L TR
mode=3

Advection scheme:

nadv Advection scheme
1 Centred scheme, as originally provide in POM
2 Smolarkiewicz iterative upstream scheme, based on
subroutines provided by Gianmaria Sannino and Vincenzo
Artale

kT BT R E S

nadv=1

Constants for Smolarkiewicz iterative upstream scheme.

nOonNOON 00NN NnN 0NN ononnnonnnnNnnnn NN Nnnn

Number of iterations. This should be in the range 1 - 4.1 is

fit-10




standard upstream differencing; 3 adds 50% CPU time to POM:
L R TR B E R R EE 0 FFRE S 2

nitera=2
Smoothing parameter. This should preferably be 1, but 0 <sw <1
gives smoother solutions with less overshoot when nitera > 1:

L BB T S FFREL 05

sw=0.5e0

Index to indicate whether run to start from restart file
(nread=0: no restart input file; nread=1: restart input file):
AFRALATRENER  FREL 10 557 L3¢

nread=1

External (2-D) time step (secs.) according to CFL:
SRS AR AR H i ek RBERERUF P LAt HEEEX §
A2 A o LA 0 pomuprn i RS T A ETEGE § koL B

dte=5.0e0

<Internal (3-D) time step>/<External (2-D) time step>

(dti/dte; dimensionless):
RN e B L Sific o 4ok 7600 £ 7 dti=dte*isplit=300 §; -
#kie s 30 1 80

isplit=60

AN OO0 nnNnOnnNnN 00NN NN 00NN NnonNnnn 0NN

Date and time of start of initial run of model in format (i.e.
UDUNITS convention)

YYYY-MM-DD HH:MM:SS <+/->HH:MM

where "<+/->HH:MM" is the time zone (positive eastwards from
Coordinated Universal Time). NOTE that the climatological time
axis (i.e. beginning of year zero, which does not exist in the
real-world calendar) has been used here. Insert your own date
and time as required:

PR Ae R o R R R SRR T

time_start="2001-01-01 00:00:00 +00:00'

it 411




LB g

days=31.e0 'run duration in days

ﬁ%ﬁﬂ?%@&’ﬁa;a

prtd1=12.0 / 24.0  !Initial print interval (days)

ooy T EEE B2

prtd2=1.e0 ! Final print interval (days)

d Azdpe ik 2 A 0 A EEHR o doyt B X Biok 3 swich RIS R E € 3 % pred2

swtch=1000.e0 ! Time to switch from prtd1 to prtd2

* fv;pom.prnﬁ%]:". x> o [ §E

iskp=5 ! Printout skip interval in i

* fv;pom.prnﬁ%]:". gy o [ B

jskp=>5 ! Printout skip interval in j

Logical for inertial ramp (.true. if inertial ramp to be applied
to wind stress and baroclinic forcing, otherwise .false.)
A FREREEBEE N d > VWA BE 2 R E 0 PR E 5 false.

Iramp=.false.

Reference density (recommended values: 1025 for seawater,
1000 for freswater; S.I. units):
KRR R ST E 0 PR EARIEK F 10250 %k 5 1000

rhoref=1025.e0

NN NN 00NN nN onnnnnn 0NN aonnNnn 0000 000N N0 NN

KR RARE - 2 B ERSHRTRT T RYIFRE0O
tbias=10.e0 ! Temperature bias (deg. C)
KHMBRARE > 5 FAFERI AR L TRYAFRE 0D

it 4r-12




sbias=35.e0 ! Salinity bias

4@ R PERES 9.806
grav=9.806e0 ! gravity constant (S.I. units)

von Karman % # » g% & 3 0.4

kappa=0.4e0 ! von Karman's constant

AEhjekR o BE g BERREES < FRES 0.01

z0b=.01e0 ! Bottom roughness (metres)

Boo| Bk BE¥e il RKE 5 0.0025

cbcmin=.0025e0 I Minimum bottom friction coeff.

Bt R R BEGE TRES L0

cbcmax=1.e0 I Maximum bottom friction coeff.

KT AR PRER 020 £ F S 013 0.2

horcon=0.2e0 ! Smagorinsky diffusivity coeff.

Inverse horizontal turbulent Prandtl number
(ah/am; dimensionless):

NOTE that tprni=0.e0 yields zero horizontal diffusivity!
Pradtlnumber 'k & ¥k %8> Pk B 5 02 4ok T 5 0 &7 2 4 g ¥ kKT ¥t

tprni=.2e0

Background viscosity used in subroutines profq, proft, profu and
profv (S.I. units):
FRAAF Gl FJFRE S 2.0e-5

umol=2.e-5

NN NN NN n 0NN 0NN 0NN 0NN 00NN 000N

Maximum depth used in radiation boundary condition in subroutine

it 13




>
=N o
&g
M %S

"“-CL

nd (metres):
&%$¢,Ew12? HEagsE Rty o FemE R kF
Ch S

|

hmax=4500.e0

Minimum depth

g

Pl RIE D H A AR o At B KA R BRAR G e

hmin=10.0

Maximum magnitude of vaf (used in check that essentially tests
for CFL Violation)

&‘7‘? )]b

G o B S Aot o AL ER G KL ENEY

vmax1=100.e0

Maximum allowable value of:

<difference of depths>/<sum of depths>

for two adjacent cells (dimensionless). This is used in subroutine
slpmax. If >=1, then slpmax is not applied:

A%k

TS A1 EAA A RER AT H

slmax=2.e0

NN NN nN 0NN 0NN Nnnn

Integers defining the number of logarithmic layers at the

surface and bottom (used by subroutine depth). The number of

logarithmic layers are kl1-2 at the surface and kb-kI2-1

at the bottom. For no log portions, set kl1=2 and kl2=kb-1:
%ﬁ%@ﬁﬁam’fﬁknﬁkuvWiﬁaﬁ;ﬁﬁﬁ’%*ﬁ¢%&%®é%

k(AT

SN SO B LY A

kl1=6
kl2=kb-2

nnonNOnOnNnNN

Water type, used in subroutine proft.

ntp Jerlov water type
1 i
2 ia

4514




ib
ii
iii
KA s BB m R E G M FFRES 2

Q1 =~ W

ntp=2

Surface temperature boundary condition, used in subroutine proft:

nbct  prescribed prescribed  short wave
temperature flux penetration
1 no yes no
2 no yes yes
3 yes no no
4 ye no yes

S
Ao R REREE S & IHMT-POM #55 ¢ 53 5 30 37 { &

nbct=3

Surface salinity boundary condition, used in subroutine proft:

nbcs  prescribed prescribed
salinity flux
1 no yes
3 yes no

NOTE that only 1 and 3 are allowed for salinity.
Aw BRFRES > & IHMT-POM #5534 ¢ 5k 5 10 574 ( &

nbcs=1

Step interval during which external (2-D) mode advective terms are
not updated (dimensionless):
HinB{ATEFRRE stk B EV e d e FRESDS

ispadv=>5

Constant in temporal filter used to prevent solution splitting
(dimensionless):
T Sl B L1 icd leap-fog BB HITTA A A > FFRES 0.1

smoth=0.10e0

NN NN N 0NN oo n NN 0nnnn

15




Weight used for surface slope term in external (2-D) dynamic
equation (a value of alpha = 0.e0 is perfectly acceptable, but the
value, alpha=.225e0 permits a longer time step):

BE Sk BEv el e mefEal > PR E S 0225

alpha=0.225¢0

Initial value of aam:

Az KT AT 2B 0 SRR E D
aam_init=500.e0

End of input of constants

0N ONO0N0nN00ON O0N0n0nn

end

s 2

KL oo
%“dwﬁmﬂﬂﬁﬁ%&rﬁ“¥?ﬁ &3 it 7 4 sez b
AR LSS I s

b 5 grid h 8 namelistpom namelist.pom X &7 >

@ #4, 17 pom2k.exe #2535 FF 0 #2358 7 pomin.nc ¥ namelistpom & {7

B AR RIE RGN R R pominane TR ARSI
% 1 P & project ¥ o f— L FMET pominne € %59 prepom.exe A%
FRBRNERE NP E S Ao imp PEY R F R GRS

2
FHTEAHREIE S RS T kLT R
>In -f -s /inp/pomin.nc pomin.nc

Al € #-inp P &7 2 pomin.nc | * F UL (R $)en> @& H 2 %

A Ppgrenm p0m2k.exe%§t§%?§l_ja_;—% %0 bin &7 5 dosE B A
pom2k.exe %3¢ » B %%%?‘kiﬁﬁifaﬁﬁ%13lli%€

> /bin/pom2k.exe > pom.prn

Bl € & PR AR B 2K 238 (7 pom2k.exe en3 {7 o BV 17 12 ﬁi;f] I p om.pm
2 fort.71 8 pom2k.nc %% o pomprn ﬁi;‘ﬁi%lt'!*“
ﬁmﬂ%ﬁéﬁﬁ%ﬁ%*@%?%ﬁi%ﬁ@?ﬂ%’?ﬁiﬂﬁ
PFE 3 restart.71(d fort.71 L %)% 3338 P &¢ B pom2k.exe 4% 3¢
g€ Bk o —‘F”]‘ F K ®em pomlk.nckhE i ‘5\:%] 41 e NetCDF
FARmF R S PR ARETH T ERY FREFATIF o

tn];_
o3
+ <
-‘El
1e=s



3. 1¢ B IR A7 3N

(6B AJZAE; AL d THMT-POM 3¢ #7451 i1 NetCDF 5% 2
1 B 4258 ¢ 325 neread.exe B nemean.exe B F23% o i A WP neread.exe
AN A& PG B-NetCDF 38 3k 5~ TR S QR Y ik
His (08 d® > 3548557 & 44 FTHME ] fi}'&a?ﬁ}:‘
Fortran #2.;% 3% = 2 namelist } ;N £ 8 > H 3P 40T

# ncread.nml #% % # P
#
# CGRID £ % & 4 it 22 IHMT-POM #-3¢ 22 NetCDF # \%] THhE R
# NCFILE 5 #% &4
# TSKIP % 3 B~pr & R §E
# IDATE & A= > #£:4 5 YYYYMMDDHH
# TOFST ; THEF > v UTCRRE SR 2 #i
# OUT3D = 3D »%“1@?] 1iE# > 2 5 . TRUE. % —'rﬁs?] Rl
#
&CGRID
NCFILE = "pom2k.nc',
TSKIP =1,
IDATE ='1995120100',
TOFST =0,
OUT3D = .FALSE.,,
&END
#
#SITE B35 5 5 ghipleb gy 0 0 4250 € f 8045 F B a0 p] ob B AR o0t S Rl 0 7 0
# SITENO plzb8h#ic » 4ok 25 0 % 51 7 $i5 0
#SITEX & Rz x 2w Bdk > 3k B Rk 35 J
#SITEY 5 Rlzby = » Btk ik 5 /?J"H*" 1

# SITEN 3 ik wﬁ» Foik B /?Jnhéﬁ Po7pd B 38 ARl AR5 § Rl
#EALTE S L o

#

&SITE
SITENO = 4

SITEX= 121.40 120.85 120.25 120.07
SITEY = 2540 2475 2390 23.21
SITEN = 11 12 13 14
&END
#
#S2LEVEL % €3 3 % & {& % 3§
#NLEV 3 Zfi’fﬂ)é]ﬁﬂ: v hezk T_h
# LEVELS 7 -kiFiE » x5 2%
#
&S2LEVEL
NLEV =25
LEVELS= 20.0, 30.0, 40.0, 50.0, 60.0,
70.0, 80.0, 90.0, 100.0, 110.0,
120.0, 130.0, 140.0, 150.0, 160.0,
170.0, 180.0, 190.0, 200.0, 210.0,

T o § #-sigma AR E P A Dz B AR
T AT AR
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220.0, 230.0, 240.0, 250.0, 260.0,

&END
#
#NGRID 5 F fo ey 25840 » 223 @ % 40 2310
#IM 5 3 f x = w ik
#IM 2+ Hey @ v etk
#KB 2 F e z > w2 e 8b#c
#IUA L L F@ind g o1 5\71‘%]»1 0 0 4 77 7 g )
# DELT %\Trﬁsl R RRE H 25X
# NGFILE = 1'111%?"7%7
#
&NESTOUT

NGRID = 'topo.inp'

IM =201,

JM =201,

KB =16,

IUA =1,

DELT =31,

NGFILE = 'nested.inp,
&END

RUEE F‘* HA e LN ﬁi%J »
> ncread.exe < ncread.nml

B € & B ncread.nml $° 573K %% pom2k.nc ¥ % # 4 5 Tecplot # 3¢
2GR EVEREREFATEEE A nomean.exe F250
Peniiefmts NetCDF FARRN? T AT REF MR R
HT o is gi%]qv ofg,;i;uﬂfa GLafTvRgr T AZREREL T

ek A R SRR TR

> ncmean.exe -Ipom2k.exe  -Opom2k.mean.exe

b Ayrk L EFIEEL PR g o H41* Linux (F% kste

7

shell script 22 1 B A28 #7458 » H 2z X X P & bin+ p &7° > 2
v PRCERZ runpom.sh Hrh i h 3 N E AL L HATRAHET A

runpom.sh & & %k @ * 2 N geT o

i 4518




> runpom.sh  project 20010101 12 mother-nested-project

H P project i i T2 ?.%;‘ > & LA 20010101 % 3 B ACASPER A
$ 5 YYYYMMDD: 12 £ 738 B3P 5 12 1% 2 > mother-nested-

project & * ARt E 3 ?’g LA B &7 project 3 E kG
mother—nested—project TE k234 F & d mother-nested-project
BB 6 AR R R A E R R T E RN

B PLRCERRE 0 d 3T runpom.sh ¢ £ HPA T R - R A S L TR
EITIEE > B createprojsh PF € 3735 > % P &+¢ inp + P &7 22

project.copy fthx > H PN F 4o

: B A R 0 3K s SS555555.555SSS

# START TIME (YYYYMMDD.HHMMSS)

gSSSSSSS.SSSSSS

: PRSP R o ks DD.D

# SIMULATING DURATION (DAYS)

]4;D.D

#

# MESH DEFINITION (X0 YO DX IM JM KB ICORD)

q'1#15.0 15.0 0.05 301 301 21 1

:TOPOGRAPHY (INPUT_DATASET OUTPUT_FILENAME SLMAX)
gTOPOZ.nc topo.inp 2.0

:ETA (INPUT_DATASET OUTPUT_FILENAME TIME_INTERVAL)
iao99b eta.inp  0.041666

:SLP (INPUT_DATASET OUTPUT_FILENAME TIME_DURATION)
icep_reanalysis_mon slp.inp DD.D

:WIND (INPUT_DATASET OUTPUT_FILENAME TIME_DURATION)
icep_reanalysis_mon wind.inp DD.D

:SST DATA (INPUT_DATASET OUTPUT_FILENAME TIME_DURATION)
ioaa_ersst_mon sst.inp DD.D

: STATE

# (SALINITY_DATASET TEMPERATURE_DATASET OUTPUT_FILENAME)

it 19




fOOanl t00anl state.inp

: INIT (INPUT_DATASET OUTPUT_FILENAME)

ione init.inp

#

# NEST (INPUT_NC IUA I3D IHALO)

iomZk.nested.nc 1 1 10

: SURFACE FLUX DATA (INPUT_DATASET OUTPUT TIME_DURATION)
ione sflx.inp 0.0

: END OF CONFIG

#

TR EN BB IT prepomexe 2T E 2B R TAR R 0 L A2y
PR 223 s P % 02 SSSSSSSS.SSSSSS ¥ DD.D F B ik s &
PREFLIHAE P FHEZT P BT A °"fif§i'§]7‘ R I S
PREFREFARIL B Y a3 B R PET I HER A
pom2k.20010101.nc %11 % LR HE 2 L% o

=~ g BE A AR

A E E L WA = [ A 3% {E@ NCL (NCAR Command
Language)g BlAz; 2 78/ > H Z - &4 3 F P E TR L 787
AH I oA pd ﬁ;%ﬁ » H i:}‘;i NetCDF3/4 ~ GRIB1/2 ~
HDF-SDS ~ HDF4-EOS -~ binary ~ ascii % T35 » 2@y ¢ 737
PP aET R Y F AT D A B SR 2R A
%7 B ﬂ;’%g‘f{’ légxﬁ’%#’?*?i@@—‘ﬁ“% ghe o

3

-

m

T hebd etk 2 oh NCL 5 Bl & £ %k % g o IHMTpom
P 4¥ 2 NCLscripts P & > A F > 507 d &4 707 g5 »

RS

N

>ncl  ncl_script.ncl

dopt 7 o g B A Ap ¥R 0B A o @ NCLscripts P 4¢ 2 NCL ¢ B &
SHrAEAR L P AR At 1Y et R P F T L E 3 Ap 5
Reché b urk ke TR g W 0 @ NCL &2 %A ? daip 3757 1Y

st -20




\\\Xy

F b b gk TP p E R o

%4 1 NCL & 4 %a2 R84

NCL & £ %r& &4 2P RIE

pom_pltHeight_Om_global_ZoomIn2N2.ncl &l 4-6
pom_pltHeight 300m_global _ZoomIn2N2.ncl

pom_pltHeight Om_nwpo_ZoomIn2N1.ncl &l 4-7
pom_pltHeight 300m_nwpo_ZoomIn2N1.ncl

pom_pltHeight Om_taiwan.ncl &l 4-7
pom_pltHeight 300m_taiwan.ncl
pom_pltSection_taiwan_current_N.ncl ] 4-16
pom_pltHeight taiwan_ctd.ncl &l 4-21
pom_pltSection_taiwan_ctd.ncl &l 4-22
pom_pltHeight t3_sw_vel_serial.ncl &l 4-51
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PR EARANBIBENERES
i+ 4 %% : MOTC-IOT-99-H3DB007

B LR AR L AN A

Hir

#

R KKK T %R R

Fi)‘l—i
L%

T & 1T
L #

HEFIE B2 ARARI %R R

o LR

2 H ez A Feld® 5

- BB E £ LALER

I RE R E T, U+ g Hip-n")|1. SRRz i N LB ¥ 38
AL T iE E A A ERY FRIEEE I R R AN LT
B AR b el B4R o

2. #EEFEE Hgh Lagrangian 2 38> &2 B RIEL K¢ WIS A VA 4
" e — Rk # 3 < Eulerian = 3% e oo
A 2 5N o

3. ™ r§ A ga PR Y B %3, HRIFL B s :Fl?‘ﬁ«'— Keze  H v #F
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T-SW, Kao_C3, depth-averaged velocity with the ocean current baundary
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