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ABSTRACT:

The Institute of Transportation (IOT), Ministry of Transportation and Communications (MOTC), has developed
an operational Taiwan coastal oceanographic forecasting system, TaiCOMS (Taiwan Coastal Operational Modeling
System). TaiCOMS utilizes forecast wind and atmospheric pressure fields provided by the Central Weather
Administration (CWA), MOTC, and conducts simulations for commercial ports through a hierarchical modeling
framework consisting of a far-field (large-scale), regional (mesoscale), and nearshore (small-scale) wave modeling
system, employing wave models such as WAM and SWAN. The system provides forecast simulation data and is
supported by long-term model calibration and operational maintenance.

To further enhance the operational capability of coastal oceanographic simulations and forecasts, this project
evaluates the applicability of the SCHISM cross-scale ocean numerical model coupled with the third-generation wave
model WWM-III for nearshore and port-area wave simulations. Two numerical bathymetric grids with different spatial
extents were established to construct the coupled wave modeling system. Numerical simulations were conducted for
the Hualien Port area, with and without wave—current coupling. Five typhoon events from 2021 to 2023 were selected
as case studies to simulate wave conditions. Simulated wave height, period, and direction during typhoon events were
compared with observational data to assess the feasibility of incorporating the SCHISM model into TaiCOMS for port-
area wave simulations in the future.

Benefits of Research:

The simulation results of significant wave height, peak period, and mean period produced by the SCHISM-WWM
model in the Hualien Port area show overall trends that are generally consistent with observational data, indicating that
the model can reasonably reproduce the wave evolution characteristics during typhoon events and is suitable for
nearshore wave simulations in port areas. Considering its applicability and computational requirements, it is
recommended to initially implement the model in selected port areas, gradually establish an operational workflow, and
conduct parallel simulations and performance comparisons with the existing SWAN model to reduce system transition
risks and ensure forecasting stability.
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4 3-12 AR 7 &8 EHHGRLA 4

Hs(7 4 %) | TaiCOMS | SCHISM-WWM_S | SCHISM-WWM S nc
Tymg i (m) | 0617 0.968 0.885
¥ {23 £ (m) 1.012 1.558 1.446
Tp(% %% ¥ #) | TaiCOMS | SCHISM-WWM_S | SCHISM-WWM S nc
PRHTL 2211 2.857 2.817
(sec)
¥ 9 E (sec) | 2.707 3.534 3.483
Tmean(* 2 ) | TaiCOMS | SCHISM-WWM_S | SCHISM-WWM_S nc
T o wiew ¥
PRHTL 1.187 1.457 1.439
(sec)
¥4 4938 4 (sec) 1.382 1.861 1.883
Dir T #54 % | TaiCOMS | SCHISM-WWM_S | SCHISM-WWM_S_nc
TmgHwi(T) | 1556 6.107 6.113
i () | 17.188 10.683 11.465

4 3-13 FIRFER § £ 48 & WRGFL A 4

Hs(7 4 %) | TaiCOMS | SCHISM-WWM_S | SCHISM-WWM S nc
TimgH®Eim) | 0617 0.438 0.386
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Tp(4 % %) | TaiCOMS | SCHISM-WWM_S | SCHISM-WWM _S _nc
T o uti
PRHTL 2211 1.519 1.477
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327 A (sec) 2.707 1.928 1.854
Tmean(Z ¥ #) | TaiCOMS | SCHISM-WWM_S | SCHISM-WWM S nc
T oG A
=4 SR A 1.187 0.816 0.809
(sec)
3o 4228 1 (sec) 1.382 1.143 1.08
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TG E(C) | 1.556 18.124 18.955
B REA(CT) 17.188 19.414 20.21
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% 3-14 5 IERR § RS HEGRLA 174
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Tiag iR
PRHTL 3.53 4.137 4116
(sec)
¥2= $3 4 (sec) 4.43 4724 4.691
Tmean(* 2 ) | TaiCOMS | SCHISM-WWM_S | SCHISM-WWM_S nc
T ing ¥y
PRHTL 2.86 1.072 1.062
(sec)
¥ 43384 (sec) 4.01 1.31 1311
Dir T ¥t TaiCOMS | SCHISM-WWM _S | SCHISM-WWM _S nc
TG A (C) | 24425 29.684 28.539
4L () 27.404 36.242 34.211

£3-I5FIERE § RI8E HEIELA T4

HsGF 1 B) TaiCOMS | SCHISM-WWM _S | SCHISM-WWM_S nc
T 323 44354 (m) 0.37 0.264 0.303
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Tp( % 1% p) TaiCOMS | SCHISM-WWM _S | SCHISM-WWM_S nc
T35 %X
PRHTL 2.01 2.488 2.452
(sec)
3597 24 (sec) 2.581 3.216 2.878
Tmean(E 2k #) | TaiCOMS | SCHISM-WWM_S | SCHISM-WWM S nc
T 3058 ¥4
=4 SR A 2.493 1.502 1.557
(sec)
¥2= 4938 4 (sec) 3.262 1.808 1.700
Dir T 54 TaiCOMS | SCHISM-WWM _S | SCHISM-WWM_S nc
TG A (°) 22.92 25.433 32.452
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£ 3-16 [ ¥k § &8 EHHGFLA A

Hs(7F 124 8 ) TaiCOMS | SCHISM-WWM_S | SCHISM-WWM S nc
T 32 -4 (m) 0.589 0.5280 0.495
327 3354 (m) 0.781 0.7855 0.727
Tp(= % ¥ Hp) TaiCOMS | SCHISM-WWM_S | SCHISM-WWM S nc
- i:”(i"eij;;f—i 3.211 2.6534 2.646
327 3254 (sec) 3.734 2.9867 2.982
Tmean(* 2 ) | TaiCOMS | SCHISM-WWM_S | SCHISM-WWM_S nc
- ig(jjj;gii 1.853 1.7000 1.693
397 24 (sec) 2.101 1.8670 1.859
Dir L 324 = TaiCOMS | SCHISM-WWM_S | SCHISM-WWM S nc
TIFHEL(T) 38.657 22.13336 21.446
22 REA(T) 41.831 26.36752 25.949
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