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Coastal risk related to high water level In Viethnam
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Typhoon and Storm Surge in Vietham
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Tracks of typhoon in 2017
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Typhoon number 2
(July/2017)
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6 peoble was die and missing, more
than 100 ship was broken by high wave



450 ——=Obgervation — —Tide — —Storm surge

'
=3

0

» M| Al
= Il

Z (cm)

100

50 A
0 WW\(\M
9/1/2017 0:00 /11/2017 0:00 /21/2017 0:00 10/1/2017 0:00
-50
Time (h)

300

200

100 —+4

Z (cm)

0

9/1/20170: 17 0:00

-100

-200

Time (h)

Coastal inundation due to typhoon No 10 (Sep./2017)



Typhoon number 12
(Nov./2017)
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Storm surge research and prediction
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In the present paper, the interaction of surge, wave, and tide along the coast of central Vietnam is assessed using a
coupled model of surge, wave, and tide. A series of storm surge simulations for Typhoans Xangsane (2006), Ketsana
(2009}, and Nary (2013} are carried out, considering the effects of tides and waves that combines wave-dependent drag
and wave-induced radiation stress to find a predominant factor in storm surge generation. The results indicate that the
surge-wave interaction is crucial to the storm surge simulation in this area. In particular, the wave-dependent drag
improves an accuracy of the storm surge level up to 30%. In addition, the radiation stress contributes up to 16%.
However, the tide-surge interaction is negligible because there is less than 2% difference in results with and without the
tide. A series of coupled surge and wave simulations for 49 histarical typhoons in the period of 1951 to 2014 show that
mean peak surge levels along the coast are 2.5 m. The highest peak surge level reached 4.1 m at Cuaviet in the Quangtri
Province during Typhoon Harriet (1971).
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wave, and tide. Several studies have introduced wind stress as

The Intergovernmental Panel on Climate Change’s 5th
Assessment Report (Field et al., 2014) found that global climate

chanse accelerates tha activity of tronieal evelonas (TCs)

afunction of waves (Janssen, 1989, 1991). Since then, a number
of studies that examined wave-induced stress directly obtained
in coupled models of surge and wave showed the significant

Coastal inundation due to tide + storm surge + wave setup
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The after runner storm surge on the North coast of Vietham

Area: The north coast of Vietnam

Typhoon frequency: 1.5 typhoons/year
Maximum storm surge: 3.4m

The after runner storm surge: 6 cases/50 years



The after runner storm surge
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The after runner of storm surge cases
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Typhoon Kalmaegi (9/2014) — After runner storm surge case

Track of typhoon Kalmaegy

- Damage by wind is not much.

- But Storm surge + high tide + high wave
generated inundation at Haiphong coast
after the typhoon landfall 5 hours.
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Mt chii ciia hang kinh doanh iau ndm tai khu 1 Dé Son cho hay, nguoi dan séng ¢ ddy quen véi bao gio réi. "Bao

vao ching t6i khéng s¢ bang khi bdo di qua. Khi d6 gié Nam théc 1én két hop voi dinh triéu cuimg thi nguy hiém

idm. Tran bao cach day 4 nam, hang m3 da duci bién va da ké bi muedc bién vé vun ném thdng vao cira hang, g&y
v& hang loat cira kinh, he hong nhiéu thiét bi, thiét hai lén t6i 40-30 triéu dbng", éng ndy noi.

Nurge bién di lam ngdp toan bé tuyén dwomg tai khu I dai gén mét km, tran véo cdc nha hang, khdch san va dang
chdy nguoc vao cdc khu dén cur ciia phuring Neoc Hai, quén Db Son.

High wave and inundation at Haiphong coast



Operational Forecasting Model in 9/2014 (conventional
method)

Two dimensional long wave model + Empirical Typhoon Model
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Result of Operational forecasting
(2D long wave model + Fujita model)

Typhoon|track
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Simulated result showed storm surge not
high at Hondau station, and at low tide —>
No warning. But infact inundation
occurred. We miss warning
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2. Numerical Model (coupled of surge wave and tide)

Two Dimensional Long wave Model + SWAN
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Stress on the surface

7. = p,CoWio ‘WlO‘

S

- The case uncoupled with wave: The conventional C, (Honda and Mitsuyasu, 1980). Sure
induced by wind stress and air pressure only:

~ 1(1.290 = 0.024W) x 1073 (W < 8m/s)
71 (0.58 + 0.063W) x 10~3(W > 8m/s)

- The case coupled with wave: The wave dependent drag C, (Janssen, 1991). The stress on the
surface consider wave:

2
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Computational domains for WRF and
Storm surge model
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Results of SUWAT + WRF model
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Effect of front and tail wind field on storm surge

Maximum storm surge for the case the model using front and tail wind field (left) and
front wind field only (right)

The result at the Honngu station is not so much different between two cases. It
means storm surge at Honngu station is due to water moving from North to the
south ?.
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How the surge generated at the Northern part (Hondau station)
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How the surge generate at the Southern part (Honngu station)
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Effect of wind and pressure on storm surge
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Effect of tide storm surge
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Effect of wave on storm surge

21°

200

19°

Honngu *

18R
105°

108°

106° 107 108

1.5
~—0BS

—\With wave

—Without wave

o
w

'ge (m)

Storm sut

0
n9/15/20
-0.5

0.8
= 0OBS
With waw e

0.6

—Without wave

/15/2014 12:00
-0.2

0.4

0.2

Storm surge (m)

1 9/17/2014

-0.4

-0.6

Comparison of simulated and observation storm
surge. The simulated results for two case, with
and without consider wave.



Conclusions:

-During the typhoon Kalmaegy, the surge reach up to one
metter after the typhoon landfalled and the duration of up
to half a day.

-The SUWAT model gave the results closed to the observation
data in both the height and the duration when using wind
and pressure from the WRF model. Meanwhile, the
traditional method of using the empirical typhoon model
gave undersimated.

- The strong tail wind is the main cause of the after-runner
surge in this case.



Recent progress in storm surge forecasting
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Abstract
This paper brigfly summarizes recent progress in storm surge forecasts, one of topics
discussed in the fourth International Workshop on Tropical Cyvclone Landfall Process (IWTCLF
4) held during3-8 December, 2017. In the workshop, improvement of storm surge forecasting
systemwas mainly discussed with relevance to the problem of estimating the impacts of fropica
cyclone landfall. To deal with storm surges, accurate TC condition (predictions and forecasts)
as inpuf, reasonable storm surge predictions (with forecasting systems), and effecfive advisory

warning (useful information as product) are necessary. Therefore, we need to improve storm
surge related mafters systematically: input, prediction system, and effective information. This
reporit tries to highlight recent progress in the field of storm surge on the three concerning
points: improvement in storm surge forecasting models / system, TC conditions as input for

storm surge predictions, and informative products for end users.




Spring tide in Hochiminh city

Spring tide in Hochiminh City is related to Surge induced by
monsoon or not?
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Spring tide in Hochiminh city on 20/10/2013
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High Oscillation of water level on the middle coast of Vietham
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To simulate this phenomenal need high resolution of ocean and atmosphere model.
Next study
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