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STORM SURGE

Sea Surface induced by typhoons (Wiki)

Tidal Effect with Storm Surges (Wiki)

Storm surge is a coastal flood of
rising water commonly associated
with low pressure weather systems :
v’ Tropical cyclones

v’ Storms

v" Typhoons

v Hurricanes

The two main meteorological factors
contributing to a storm surge are:

v" Pressure gradient

v" Wind shear stress



The Introduction of CWB COMCOT-Surge Model
(COrnell Multi-grid COupled Tsunami Model — Storm Surge)

Nonlinear Shallow Water Equations on the Spherical Coordinate
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Solve nonlinear shallow water equations on both
spherical and Cartesian coordinates.

Explicit leapfrog Finite Difference Method for stable
and high speed calculation.

Multi/Nested-grid system for multiple shallow water
wave scales.

Moving Boundary Scheme for inundation.

High-speed efficiency.



(4). Combine with Global Tide TPXO Model

(USA OSU TOPEX/POSEIDON Global Tidal Model)

User Interface of TPXO

TPXO can provide tidal information, like M2.

The tides are provided as complex amplitudes of
earth-relative sea-surface elevation for eight
primary (M2, S2, N2, K2, K1, 01, P1, Q1), two long
period (Mf,Mm) and 3 non-linear (M4, MS4, MN4)
harmonic constituents.

A TOPEX/POSEIDON global tidal model (TPX0.2) and
barotropic tidal currents determined from long-range acoustic
transmissions

Bwian D. Dusiaw', Gary D. EGBErT, PETER F. WORCESTER’, BRUCE D. CORNUELLE?,
Bruce M. Howe' and Kurt MeTZoER*

'Applied Physics Laboratory. College of Ocean and Fishery Sciences,
University of Washingion, Seattle, WA, U.S.A.
*College of Oceanic and Atmospheric Sciences. Oregon State University, Corvallis, OR, U.S.A.
*Scripps Institution of Oceanography, La Jolla, CA, U.S.A
“Depariment of Electrical Engineering and Computer Science, University of Michigan,
Ann Arbor, MI, USA.

Abstract - Tidal currents derived from the TPXO.2 global tidal model of Egbert, Bennett, and
Foreman are compared with those determined from long-range reciprocal acoustic transmissions.
Amplitudes and phases of tidal constituents in the western North Atlantic are derived from acoustic
data obtained in 1991-1992 using a pentagonal array of transccivers. Small, spatially coherent
differences between the measured and modeled tidal harmonic constants mostly result from smoo-
thing assumptions made in the model and errors caused in the model currents by complicated
topography to the southwest of the acoustical array. Acoustically measured harmonic constants
(amplitude, phase) of M, tidal vorticity (3-8 x 105", 210-310°) agree with those derived from
the TPX0.2 model (2-5 x 107%s™", 250-300°), whereas harmonic constants of about (1-2 x
10757, 350-360°) are theoretically expected from the equations of motion. Harmonic constants
in the North Pacific Ocean are determined using acoustic data from a triangular transceiver array
deployed in 1987. These constanis are consistent with those given by the TPXO.2 tidal model
within the uncertainties. Tidal current harmonic constants determined from current meters do not
generally provide a critical test of tidal models. The tidal currents have been estimated to high
accuracy using long-range reciprocal acoustic transmissions; these estimates will be useful con-
straints on future global tidal models. @ 1998 Elsevier Science Ltd. All rights reserved

(Dushaw et al., 1997)




(5). High-Accuracy Tide Simulation

The bias is smaller than 0.1 m and RMSE is smaller than 0.4 m.

T~

Validated Gauge Locations at
Taiwan

The observed data and harmonic data are provided by CWB (Taiwan).



Bathymetry
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LAYER-01 (110.00-134.00, 10.00-35.00) 361 * 376 135,736 ETOPO
LAYER-02-A (119.80-122.25, 21.40-25.50) 144 * 244 35,136 GEBCO
LAYER-02-B (119.09-119.80, 23.05-23.89) 80 * 88 7,040 GEBCO
LAYER-02-C (117.80-118.99, 24.09-24.70) 136 * 72 9,792 GEBCO
LAYER-02-D (119.39-120.19, 25.84-26.35) 88 * 48 4,224 GEBCO
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Deterministic Forecast

Ensemble Guidance

Probabilistic Forecast

Type

Product

Pre-Computed

* Maximum Envelopes of Water (MEOWSs)
* Maximum of the MEOWSs (MOMs)

Real-Time

* Probabilistic Storm Surge (P-Surge)

NHC
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Wave model
1 ~ NOAA-- WAVEWATCHII (NWW3) Version3.14
2 ~ Simulating WAves Nearshore ( SWAN )

interval : 4 times a day (00 ~ 06 ~ 12 ~ 18Z ) 72 hours forecast

product : Hs,windsea,swell, period,direction

Resolution domain X Y wind

WRF

NWW3 0.25 99E 1IN 155E 41N 225 | 161 NCEP
IMA

SWAN 0.05 118.75E 21N 123E 26.25N 86 106 WRF
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interval : 4 times a day (00 ~ 06 ~ 12 ~

187 ) 60-72 hours forecast
Resolution:0.25degree ~ 10km ~ 2.5km

product : Hs,windsea,swell,
period,direction

109.9E 9.4N
126.1E 36.1N

117.6E 20.8N
123.9E 26.7N
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— Wave spectra
The info in the spectral Spectrum for 51004

NN SELSPE 177 He = 2.17m

plots and the bulletins can
be combined as follows
(Hs is significant wave
height, Tp is peak or - il
dominant period)
Hs = 0.7m, Tp = 6.6s — T
Hs =1.4m, Tp = 15.9s / ;e
Hs =1.4m, Tp = 7.0s —
Hs =0.3m, 7Tp = 9.9s

o
e
Aoph

U — ruanss

| 26 12 | 2.2 4 | 1.4 15.9 16 | 0.7 6.6 306 | 1.4 7.0 239 |||:|.3 9.9 136 |

Taolman 2000/07 NMOAA WAVEWATCH Nl web page primer
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wind preprocess module
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output analysis and statistics

¢

post-processing module
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Ensemble Spread
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SPREAD
Root Mean Square Error
2012/1~2

Wind (m/s) wave(m)
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SCHISM ( Semi-

Implicit Cross-scale
Hydroscience Integrated
System Model )

CURRENT
MODEL

13°/18 | 75~3 | 13~075
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Latitude

201410130100

Trajectory plot
OCM3 TS_tide

Longitude

40



Thamk you




