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Numerical Simulation of Storm Surge and Wave due to Typhoon Bolaven of 2012
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Abstract : Numerical simulations of the storm surge and waves induced by the Typhoon Bolaven incident on the
west sea of Korea in 2012 are performed using the JIMA-MSM weather field provided by the Japan Meteorologi-
cal Agency, and the calculated surge heights are compared with the time history observed at harbours along the
various coasts of Korea. For the waves occurring coincidentally with the storm surges the calculated significant
wave heights are compared with the data measured using the wave buoys operated by the Korea Hydrographic and
Oceanographic Agency and the Korea Meteorological Administration. Additional simulations are also performed
based on the pressure and wind fields obtained using the best track information provided by the Joint Typhoon
Warning Center, and the calculated results are compared and analyzed. The waves and storm surges calculated
using IMA-MSM wether field agree well with the observations because of the better reflection of the topography
and the pre-background weather field. On the other hand, the calculated results based on the weather fields pro-
duced using the JTWC best track information show some limitations of the general trend of the variations of wave
and surge heights. Based on the results of this study it is found that the reliable weather fields are essential for the
accurate simulation of storm surges and waves.
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Fig. 1. Track of Typhoon Bolaven of 2012 (Captured from Typhoon
Research Center).

2. 7|58

T
=

B £} FARLJE] 2lg
A= 71 71742 (Japan Meteorological Agency)
oA A FEH= IMA-MSM ©lli. 71278 ARE-513ITE IMA-
MSM 717782 A3} S5 E3shs 1 dY9S tie
2 3R Ao 7P e g, 27191 20020l ©F 10 km 4
b2 FGE T 200635 E = 5 km A2 AlEste] 1A13F
A 2] 2dAE 7127-S Algstar Sl o] 717 sk
2H2019)014 = Al d A AbS 918t gl Al It
& Ftoll ARgE o] 1 EbdAdo] grg v Sk mEsk vl uE
3l vl ST EAIE| JTWC, Joint Typhoon Warning
Center)°l| 4] A 3-3F= best track (¢]F5E JTWC-BTZ 3t
3] 327]) FRE o] &gt 7]} uiEA-g o] &5t AR
O S ITWC-BT R HF ol 6428 Fo%
sto] dol& 47 TR Ural 7 Fojntbtt S0 34
knot, 50 knot, 64 knot”} == RF3 9l HujE51 S 719
2 EE2] YR 2P| IS T2 Alwstel £ 6 |
A uih S 8k 5= QT = 7)AE Stk Table 1 Ej
3 =hilo] vt sidel g nIA|7] AlRFSHE 2012

F3h A ZEA AF L

o]li

ol
>

L%

—_




2012\ Bl Eehle] o

pal

Z‘ﬂ—v‘_‘ﬁ

=

sfels} vjg A 275

Table 1. Best track information provided by JTWC for Typhoon Bolaven of 2012 (http://www.metoc.navy.mil/jtwc/jtwe.html?best-tracks)

Radii of the quadrants

Time Lat. Long Max. Central ~ Wind intensijfy - d i i Pressure of  Radius of the
UTC) eN)  CE) wind speed pressure  for the radii s n i the last closed  last closed
(knot) (hPa) (knots) quad. quad. quad. quad. jgopar (hpa)  isobar (km)
(km) (km) (km) (km)
2012082712 313 1255 70 970 34 314.8 3148 2778 2778 1013 6352
2012082712 313 1255 70 970 50 1852 1852 1852 1852 1013 6352
2012082712 313 1255 70 970 64 101.9 1019 1019 1019 1013 6352
2012082718 33 1252 70 970 34 314.8 3148 2778 2778 1013 651.9
2012082718 33 1252 70 970 50 1482 1482 1482 1482 1013 651.9
2012082718 33 1252 70 970 64 648 648 648 648 1013 651.9
2012082800 34.8 124.7 55 982 34 314.8 3148 2778 2778 1013 642.6
2012082800 34.8 124.7 55 982 50 1482 1482 1482 1482 1013 642.6
2012082806 36.8 124.6 55 982 34 314.8 3148 2778 2778 1013 663.0
2012082806 36.8 124.6 55 982 50 1482 1482 1482 1482 1013 663.0
2012082812 389 125 45 989 34 166.7 203.7 203.7 166.7 1013 16.7
2012082818 41.5 125.6 35 996 34 166.7 203.7 203.7 166.7 1013 18.5
2012082900 442 1273 30 1000 34 129.6 166.7 166.7 129.6 1013 46.3
Table 2. Best track auxiliary information provided by ADCIRC-ASWIPF for Typhoon Bolaven of 2012
The select'lon of .rad11 Rmax of the quadrants
) Wind intensity for that particular isotach
Time for the radii 1 2nd d 4th Holland
(UTC) (knots) st 2nd  3rd 4h * " o ! B
uad. quad. quad. quad. quad. quad. quad. quad.
a km)  km)  (km)  (km)
2012082712 34 0 0 0 0 70.6 91.3 146.3 118.7 1.000
2012082712 50 0 0 0 0 79.3 104.1 100.9 81.5 1.000
2012082712 64 1 1 1 1 57.6 57.6 57.6 57.6 1.164
2012082718 34 0 0 0 0 77.0 89.6 1674 146.5 1.000
2012082718 50 0 0 0 0 60.6 69.8 87.4 76.7 1.000
2012082718 64 1 1 1 1 49.1 49.1 49.1 49.1 1.164
2012082800 34 0 0 0 0 204.6 61.3 1522 120.2 1.000
2012082800 50 1 1 1 1 74.5 74.5 74.5 74.5 1.000
2012082806 34 0 0 0 0 50.7 53.9 152.2 145.2 1.000
2012082806 50 1 1 1 1 74.5 74.5 74.5 74.5 1.000
2012082812 34 1 1 1 1 46.1 56.5 56.5 46.1 1.000
2012082818 34 1 1 1 1 116.1 142.0 142.0 116.1 1.000
2012082900 34 1 1 1 1 116.1 142.0 142.0 116.1 1.000
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Fig. 2. Comparison of pressure fields for Typhoon Bolaven on 28 Oct. 2018: IMA-MSM (left panels), JTWC best track NWS=8 (middle

panels), JTWC best track NWS=19 (right panels).
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Fig. 3. Comparison of wind fields for Typhoon Bolaven on 28 Oct. 2018: IMA-MSM (left panels), JTWC best track NWS=8 (middle panels),

JTWC best track NWS=19 (right panels).
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L &
&
ro

O

_1

=

ol

o

ot
)

o
il
=

O{H

9

: ~i.—°1 ofsl] Bl THo
a7k 2 Mﬂﬂﬂ"*t}

HHJ&

= u];ﬂ_ﬁ} A

94035 vpartelef A= 84 28 =]
2 7k ol o, AR shaL A
zxi Hlﬂ_ 2= o]r/} i]uh:g]_ﬂo&}_ J}J—l ]_z
P felo it HE F40) A HEAS %ursm
9] FE AQ nehgol AAn B 7 WROZ F5

3 = 7 vk 9hE BE S Sl wAgel] = He
o] Ak JJrJJ} =R 9} 2 dA| o= Aow EOP H}%”
O] N7} 2 Z1 0= ke, wpeba BlE Eehle]
Eidine's ZHT@ Al olelg Faks sk XH‘:'“Q 71
o) AFEE =Y s FloE ddEn vix|ute s Y
A ol ol A o] vt s v wa d IMA-MSM Hlg
e AR 971 JTWC best track PFEFES 0]83F 79
Hop AnkA oz A5A] ol v A8k veRsTh As e
Il AN B5E g AAIE S ATRE B 9kh1e]
F7F 28 Yepbs 3-g7lo] slth o) Eepila) ol FHo
Z R0l g & BjFo] siRko =Y st AeE FaL
b 3} F3peA o] E 3 F/HF—/] olsE 7i7tolel
5T eA vehbs @ o2A, BE 4 T3 212

Or_ortg’
oéo

F
)

it

rr



2012 B Eehlol] gt FF-ald v v 250 279
15 v T T 15 T T T
* OBS. * OBS.
——JMA —JMA
. Bolaven(1215) BST(NWSS) . Bolaven(1215) —— BST(NWSS)
B Chilbaldo —— BST(NWS19) B Oeyeondo —— BST(NWS19)
E =
210 E 210 .
[} [}
¥ F
[} [}
> >
© ©
H H
€ €
© ©
L5 1 L 5
& &
[ [
- k=)
» »
o
0 L 0
Aug-26 Aug-27 Aug-28 Aug-29 Aug-30 Aug-26 Aug-27 Aug-28 Aug-29 Aug-30
Time (UTC, mm-dd) Time (UTC, mm-dd)
15 T r T
e OBS.
— JMA

_ Bola\{en(121 5) BST(NWSS)

E Deokjeokdo — BST(NWS19)

=

210 .

3

=

3

>

©

s

S

S

£ °r . 1

c

2

»

0 ; !
Aug-26 Aug-27 Aug-28 Aug-29 Aug-30

Time (UTC, mm-dd)

Fig. 7. Comparison of significant wave heights calculated using JMA-MSM and JTWC best tracks against observed data at buoys on west
sea for Typhoon Bolaven.

15 T v T
e OBS.
Bolaven(1215) —JB’:‘T‘(NWSB)

B Pohang —— BST(NWS19)
E

210 .
@

=

@

>

©

E

-

c

@

L

=

[

2

»

0
Aug-26 Aug-27 Aug-28 Aug-29 Aug-30
Time (UTC, mm-dd)
15 T T T
* OBS.
——JMA
. Bolaven(1215) —— BST(NWS8)
E Uleungdo ——BST(NWS19)
e
210 T
3
@
>
©
2
€
@
L 5
s
c
k=
)

0
Aug-26 Aug-27

Aug-29

Aug-28 Aug-30

Time (UTC, mm-dd)

15 T v T
e OBS.
Bolaven(1215) -
Donghae —— BST(NWS19)
10 T

Significant wave height (m)
(4]

Aug-27

0
Aug-26 Aug-28 Aug-29 Aug-30
Time (UTC, mm-dd)
15 T T T
* OBS.
—JMA

_ Bolave.n(121 5) — BST(NWSS)
E SSangjeoncho —BST(NWS19)
=

2101 1
@

<

]

>

]

H

c

©

L 51 1
e

c

2

w

o e e —— |
Aug-26 Aug-27 Aug-28 Aug-29 Aug-30

Time (UTC, mm-dd)

Fig. 8. Comparison of significant wave heights calculated using JMA-MSM and JTWC best track against observed data at buoys on east sea
for Typhoon Bolaven.
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Fig. 9. Comparison of storm surge heights calculated using JIMA-MSM and JTWC best tracks against observed data at harbours along cen-
tral-south coast for Typhoon Bolaven.
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Fig. 11. Comparison of storm surge heights calculated using JIMA-MSM and JTWC best tracks against observed data at harbours along east-
ern-south and east coasts for Typhoon Bolaven.
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