105F KRR DRI

Simulating Storm Surge and Inundation along the
Coast of Taiwan during Typhoon Fanapi in 2010 and
Soulik in 2013
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MODEL DOMAIN
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Estimated contributions of different components
;;‘Q (2013 Soulik)

Station Tide (m) |[Surge (m) |Wave Setup (m)
Hualien 0.85 0.22 0.01
Jiangjun 1.07 0.03 0.00
Kaohsiung 0.59 0.01 0.00
Keelung 0.55 0.53 0.08
Longdong 0.14 1.14 0.20
Suao 0.85 0.25 0.03

RUNZ1:simulations which include the forcing of wind, tides, and waves
RUNZ2:run with wind and tidal forcing but without coupling to the wave
model, to determine the water level due to wind and tide.
RUN3:running ACMS with tidal forcing only without any wind and wave
effect, to estimate the water level due to tides only.
RUN1 - RUN2 = wave setup, , b
-RUN1 — RUN3 = total surge, -

M RUNZ RUNS wmd surge e e
Service Obse Climate | sts Satelite Earthauekes Marine Radar Astronomy

10



Fanapi: tide simulation
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;;@ Soulik: wave simulation
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Simulated water levels coupled ACMS
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simulated water level at Kaohjsiung station
i?@ using TW-KS grid
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Simulated inundation map for Map of observed flooding during

Kaohsjung Area during Typhoon Fanapi (from MOE 2010)
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Comparison of contributions of different

iﬁcomponents to the total water(Soulik)
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;;Q Conclusions:

1.Storm surge and coastal inundation over Taiwan has been successfully simulated for
Typhoons Fanapi (2010) and Soulik (2013) using ACMS which is based on the CH3D
curvilinear-grid hydrodynamics model coupled to SWAN wave model using two coastal
grids coupled to a coarse (500 m) model grid.

2.Analysis of contributions of astronomical tides, wind-induced surge and wave setup
to the total water level shows that wave setup can contribute almost 20% to the total
water level.

3.Model simulated coastal inundation can be improved by acquiring more and better
precipitation data as well as river and flow data or connecting the model to a
watershed model which would provide the runoff of water which is currently missing.
4.Due most likely to climate change impacts, precipitation in recent typhoons has
increased dramatically. Climate change also affects the frequency of occurrence and

intensity of typhoon, as well as sea level rise, and hence storm surge and coastal
inundation
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