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Historical typhoon not enough for assessment typhoon and
storm surge

Data and methods
Data:

- Typhoon: 1951-2016, from NCHMF and JMA
- Storm surge: Observation data and numerical simulation

Methods:

-Monter Carlo Model: To contract set of bogus typhoons in 1000 year.
- SUWAT Model (Surge Wave and Tide): To calculate storm surge




The Monte-Carlo method (to contract set of bogus typhoon)
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A coupled of surge wave and tide (SUWAT) model

Two Dimensional Long wave Model + SWAN model
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T, The wind stress (including wave dependent drag)

F: The wave force- which correspond to the gradients of wave-
Induced radiation stress



Computational domains for storm surge simulation
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RESULTS - TYPHOONS IN 1951-2016
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RESULTS - TYPHOONS ININTENSITY (Beaufort Scale )
IN THE PERIOD 1951-2016

The number of typhoons affecting areas of the East Sea
and coastal area of Vietnam in the period of 1951-2016.

+

Area Level8-11 | Level 12-13 = Level I3
Quang Ninh - 5
Ha Tinh 317 23
Quang Binh- "
Phu Yen 307 55
Khanh Hoa- |
Binh Thuan 94 12
Ba Ria
Vung Tau - Ca 0
Very Mau 46 2
B Stron |
| | Strong Supper North East Sea 1816 339 90
Central East Sea 747 97 41
South East Sea 144 6 0
Total 3471 534 145




RESULTS - BOGUS TYPHOONS IN 1000 YEARS

Number of typhoon landfall the coastal area of Quang
Ninh-Thanh Hoa

_ Level | Level Level Level Level Level | Total
Province
1011 | 12 13 14 15 > 16
Quang Ninh | 86 113 5 3 4 (1) | 212
Hai Phong | 38 26 2 1 0 0 67
Théi Binh | 36 30 3 1 0 0 70
Nam Dinh | 34 24 1 1 0 0 60
Ninh Binh 3 2 1 1 0 0 7
Thanh Héa 3 1 2 0 109
Total 8 6 1

The track of bogus typhoon landfall at: level 16 (a) and
15 (b) of Quang Ninh province



RESULTS - BOGUS TYPHOONS IN 1000 YEARS

Number of typhoon landfall the coastal area of Nghe An-Quang Binh

Province Level Level Level Level Level Level Tontal
1--11 12 13 14 15 >16

Ngh¢ An 39 22 1 2 0 0 64

Ha Tinh 48 52 4 1 0 0 105

Quang Binh | 45 31 2 1 | <D o 80
Total 132 105 7 4 1 0

The track of bogus typhoon landfall at level 15 of Quang Binh province




RESULTS - BOGUS TYPHOONS IN 1000 YEARS

Number of typhoon landfall the coastal area of Quang Tri-Quang Nghai

Thé track of bogus typ-h_oon landfall a-t-level 16 to Quang Nam (a)
and level 17 to Quang Tri province (b)

(b)

_ Level Level Level Level Level Level Level Total
Province | 1p.11 12 13 14 15 =16
Quang Tri 20 30 1 0 0 0 1 52
Hué 16 20 1 0 1 0 0 38
Da Ning 16 9 0 1 0 0 0 26
Cuang Nam 30 23 2 0 0 1 0 56
Quang Ngai 35 19 1 1 0 0 0 56
Total 117 101 5 2 1 1 1
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RESUL IS -BOGUS TYPHOONS IN 1000 YEARS

Number of typhoon landfall the coastal area of Binh Dinh-Ninh Thuan
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The track of bogus typhoon landfall at level 14(a) and level 15(b)
to Binh Dinh-Ninh Thuan



RESUL IS -BOGUS TYPHOONS IN 1000 YEARS

Number of typhoon landfall the coastal area of Binh Thuan-Camau

Tinh Le\;el '—el\;e| L(i\;el Lle;/e| LivSeI Total
Binh Thuan 23 1 1 0 0 55
Ba Ria Viing Tau 2 1 1 1 0 5
TP. H6 Chi Minh | 3 1 1 4 0 9
Tién Giang 4 4 2 5 1 16
Bén Tre 17 6 3 7 0 33
Tra Vinh 15 4 5 8 2 34
Séc Trang 9 3 2 3 1 18
Bac Liéu 3 6 5 ! ) 20
Ca Mau 23 6 9 1 [N | g
| Total 101 | 29 [ 30 44 6
L . _‘ «-0"*11' . . . -fA*‘;f i
E‘x:ﬁu N E -."i vy :ﬁ-b \ '-'.i:':-\ ..-F ..l:- . 1,{
- P
IR _{ . F - _if\
(a) (b)

The track of boguS typhoons landfall at level 12(a) and 13(b) to Binh Thuan-Camau



Computational domains for storm surge
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RESULTS — Validation the SUWAT model on storm

surge
The North coast:

Washi (2005)
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Measured and computed storm surge at Hondau station
Induced by typhoon Frankie 7/1996 (a) and typhoon Washi
712005 (b)



RESULTS —= Validation the SUWAT model on storm

surge simulation
The Middle coast .

Tropical Storm Ketsana Storm Category h Weal Inderground

Ketsana (2009)
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RESULTS = Validation the SuWAT model on storm

surge simulation

The South coast :

Track of typhoon Linda
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Validation the Model on storm Wave
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Maximum storm surge in the period of 1951-2016
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Risk of storm surge (based on 1000 years typhoons)
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Conclusions

- The coastal provinces from Quang Ninh to Thanh Hoa experienced storm
surges up to 3.0m. The South area of Nghe An - Quang Binh and the North
of Quang Tri-Quang Nghai storm surges can be reached over 4,0m. Binh
Thuan-Ca Mau also recorded storm surges up to 1.5m.

- In the 1,000 years there were 6213 typhoons, of which 4678 typhoon hit
the coastal region from Quang Ninh to Ca Mau. In particular, Quang Ninh-
Thanh Hoa of level 16, Nghe An-Quang Tri of level 16, Quang Binh-Phu
Yen of level 17, Binh Dinh-Ninh Thuan of level 15 and Binh Thuan - Ca
Mau of level 13.

- The risk of storm surges in the 1000 year: Highest storm surges are
Quang Ninh-Hai Phong (4.5 m), Thanh Hoa-Nghe An (4.0m), Quang Tri
(5.0m). The coastal area of Southen part are also at risk of storm surges up
to 2.5m.



Future study

-Coastal inundation due to tide, storm surge and wave for
each coastal area should be done in future.

- For strong/supper typhoon the model for operational
forecasting storm surge should be coupled with tide and
wave



