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Why we established
a storm surge warning system




3-4 typhoons in ayear ™
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Intense Rainfall

Average annual rainfall distribution in Taiwan

|
600 D 28%
500
400

300

(ZK)

200

100

1 P 3 4 5 6 7 8 9 10 11 12

2,502mm _
(Average value from 1949 till 2011)



Increasing Trend of heavy typhoon
Rainfall in Taiwan
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Large Increasing Trend of Tropical Cyclone Rainfall in Taiwan and
the Roles of Terrain
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TABLE 1. The 12 typhoons in 1960-2011 with total rainfall over Taiwan exceeding 3500 mm during the three phases, ranked according to
total rainfall amount. The eight since 2004 are highlighted in boldface.

Rank Year Typhoon name PR (h) OL (h) EX (h) Total duration (h) Rainfall (mm) Type of track

1 2009 Morakot 12 15 18 45 8996 CWB 3 (C)
2 2001 Nari 10 51 14 75 8108 CWB Special
3 2008 Sinlaku 16 10 22 48 8105 CWB 2 (N)
4 2005 Haitang 11 9 12 32 5589 CWB 3 (0)
5 1996 Herb 5 7 4 16 4836 CWB 2 (N)
6 1989 Sarah 5 20 13 38 4655 CWB 3 (C)
7 1960 Shirley 3 11 10 24 4637 CWB 2 (N)
8 2007 Krosa 12 1 10 23 3936 CWB 2 (N)
9 2004 Mindulle 16 18 7 41 3856 CWB 6

10 2008 Jangmi 4 13 8 25 3800 CWB 2 (N)

11 2008 Kalmaegi 3 10 S 23 3763 CWB 2 (N)

12 2005 Talim 4 9 4 17 3526 CWB 3 ()




Short response time M

Mountainous Taiwan

Taiwan’s Rivers Comparison of River Slope

N\
oo (n—; Rhine River
< (Europe)
" [
=
= |} , . \\
. B Japan’s River N
3 Colorado River
(USA)
AN
. ) [ [ . [
200 400 600 800 1,000 1,200 1,400

By Water Resources Agency Distance (km)

AeroFoto by Chi Po-lin




Severe Inundation is caused by

Intense rainfall +
storm surge +
high tides




HOW do we provide

joint warning information
for typhoons and storm surges?




Typhoon & Storm Surge joint warning system
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How well does the storm surge warning
system actually work?




Numerical Experiments
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Typhoon forcing
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Performance ofthe warning system

Sea level pressure (hPa)

Typhoon Saola (2012)
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TransmISSIOn Speed ofatyphoon&
Tlmlng of a storm surge -
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Typhoon Intensity & Surge Deviation
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Tide gauge observations
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What unresolved physical process is
responsible for the discrepancy?
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Unresolved
physical processes
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Wave effect on storm surge
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Estimate of wave setup NAR!5b<

" Holman & Sallenger (1985):

Wave setup at the shoreline 77m is proportional to the
wave height H, at the offshore edge of the surf zone.
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Summary

e Storm surges are dominated by storm forcing
and then influenced by their interactions with
wind waves, local geometry, and tides.

* The track, intensity, and transmission speed
of a typhoon determines the location,
strength, and timing of storm surges.

 When a typhoon passes over northeastern
Talwan, wave effect on the surge Is not
negligible.



Thank you
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