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Numerical Simulation of Coastal Urban Inundation due to Storm
Surge and Rainfall
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Abstract : In this study, numerical simulations are conducted for the inundations due to storm surge and rainfall at
Masan City of Korea where severe damages occurred by the typhoon Maemi. A coupled numerical model which can
deal with various flow patterns such as storm surge, rainfall and sewer flows is employed. The numerical results
show that the inundation area and depth increase significantly when the combined effects of storm surge and rainfall
are considered in comparison with those obtained without a rainfall effect. Further numerical simulations are
conducted to evaluate the performance of the sea wall being constructed for the coastal defence. The results show
that the maximum inundation depths decrease when the sea wall is constructed. However, the duration of inundation
becomes longer, because the rainwater on the ground cannot be discharged easily to the sea due to the presence of
the sea wall.

Keywords : typhoon Maemi, storm surge, rainfall, sewer system, coupled numerical model
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Table 1. Computational information for sub-regions

Region No. of Grid Ax(m) Af(s)
No.1 82x110 29160.0 0.1
No.2 82x124 9720.0 0.1
No.3 102x102 4860.0 0.1
No.4 12785 1620.0 0.1
No.5 166x130 540.0 0.1
No.6 121x154 180.0 0.1
No.7 252x319 60.0 0.1
No.8 312x348 30.0 0.1
No.9 781x421 10.0 0.1
No.10-a 990x380 5.0 0.1
No.10-b 348x334 5.0 0.1
4 i
39294204 (
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T < 55
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(b) Regions No.4~ 6



Egafelat 79 <lgt afeben] et el 31

39019404 7l
3895856

3897320

3895522

3892700 q

Latitude(UTM)
Latitude(UTM

38951881

3888080

38948541
3883460

T T T
451900 457345 462790 468235 473680
Longtitude(UTM)

460620 460968 461316 461664 462012 462
Longtitude(UTM)

(a) Regions No.6~ 10 (b) Region No.10-b (Masan harbor)

3898160

3897530

Latitude(UTM)

3896900

|
463520 464510 465500 466490
Longtitude(UTM)

(c) Region No.10-a (Masan free trade zone)

3896270 o
461540 462530
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Table 2. Meteorological information of Typhoon Maemi

Time Long. Lat. Central pressure Typhoon radius Moving speed
(YY/MM/DD/HH) CE) CN) (hPa) (km) (km/hr)
03/09/11/12 125.6 27.0 0.0 0.0 283
03/09/11/15 125.7 27.8 40.0 18.9 26.2
03/09/11/18 125.8 284 78.0 37.8 323
03/09/11/21 126.1 29.5 78.0 37.8 41.0
03/09/12/00 126.5 30.5 83.0 33.93 413
03/09/12/06 127.1 32.7 78.0 37.8 43.7
03/09/12/09 127.5 33.9 63.0 54.68 46.4
03/09/12/12 1283 349 58.0 38.88 47.6
03/09/12/18 129.8 37.0 43.0 48.6 50.6

03/09/13/00 131.8 39.1 38.0 57.84 54.9
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Table 3. Rainfall measured at Masan station during the period of Typhoon Maemi

Time Rain fall Time Rain fall Time Rain fall Time Rain fall
(MM/DD/HH) (mm) (MM/DD/HH) (mm) (MM/DD/HH) (mm) (MM/DD/HH) (mm)

09/11/12 3.0 09/11/20 3.5 09/12/04 0.0 09/12/12 3.0
09/11/13 0.0 09/11/21 2.0 09/12/05 0.0 09/12/13 4.0
09/11/14 0.5 09/11/22 5.5 09/12/06 0.5 09/12/14 1.0
09/11/15 3.0 09/11/23 32.0 09/12/07 5.5 09/12/15 1.0
09/11/16 45 09/12/00 24.0 09/12/08 7.5 09/12/16~ 0.0
09/11/17 11.0 09/12/01 2.5 09/12/09 6.5

09/11/18 9.5 09/12/02 0.0 09/12/10 9.5

09/11/19 6.5 09/12/03 0.0 09/12/11 16.0
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Fig. 5. Sewer networks for Masan free trade zone.

off w2 B AR E, f1%), Be

AQ

~
o
e
=
o
2

}1\3] H> ~
O EEEE o] &slo] mkA| o] Flighs AR E 553

lo n%
o
=
N,
12

BISIT}. g AR 0] FYARE Fake] vk ke B
178 mm=A] ojufjof AJFtef] wh 72kl 7)1 o a571=
O ZHH A0 Table 30 A4 vk} Ao, ¢-73hd 5
2|52 - ] gt s} AldS viefslr]
3l mial APYREA] g7l i RS Aol 4
SB3ALE. RE AHEA| 0] £t 10-a9899] B F 875
N, FrdEs F 7807001, vt 7+ /1A% 10-bF <
o] WL = 11037), o2 = F 10487024 2F 94 2
dof] thsk ApAIE 913 E AL 2 =2ells sk

oIt} Fig. 5= whik Aedx|of o] 9mph ]S HojFr),
4. x| 22| An}

4.1 O AR K|
Fig. 6% PR Al 9] ) A5naaarg /)%
Egfelnt ekl S W) Avke) 250} $ruy AR
2 A g3l W) AN vamst Zlolch. 1ol FHal
Qo] 12 HEA AR Asuct 39 5
R FAZYE| ABALE ) A3 Al 2

-
it
Y

(]

%ol Ev@ism %}«1 o 50 913 A

TAEHE

215 A7k WA Role} gt olule) A4
2 0% A48 A7) 18 Fig 60 EAE 3 A4 A,
B 31 Co A4l A WS Fig 7 AT, 7
20| FFNY FARFoIN A5l S vF] fFA
ol E¥HEP] WA o WS} S 2k, 20
& o1 dFel visAel] mgshA A5k e A
sk AL P 5 ek 2ol AN A9 o A
o wok A57 A Wsks AL S & U of
= AXjJo] slelelA] el wWolA o] s WA KA %
B Relek weet,

Wi 799} i AR Teld FEa A
Gl A B9 JFOR A3 vhgo] Bk o)y
W7k s S Blslgich = o] A3H o=
QaE v AZke] B vlast A} 712 F5el
HIs) 7399 S FARHS TelselS W) el
B8 Z7HeE 2 HlF 5 9lek. ol o] A el 7
of Bl 9% SFmE] 450z S5} ek WA

25 ) A|do] 2o
28 23} Jerd Zolel ¥

=9 A4 A3te} Hlasto]
0w I

o157} ST 0% WAgo R of

Zol7ut 2] ool uke FEFOE ©]

3 stob 9571 52k
ofoll oV 5o} o]} & 2P} AR 2oleh ke

o]%

&l uir A

SFE T, wak AX]A 2] A 7]
diid ez ¥ & Aol vk

AX 9] ARkt e
ekl A

A



4.2 ORAF S 012K
Fig. 8 vhik & QI o] A s 312

S vt Zlojut, sfjqtell Zp7k AR hel M= e
ThS 3R Aok s Bl S FAlel gt Aol 9l

393

S5 I A2 95 Bl 7]
S FEslonE 9 Qg Al 54 Sk A
of vpebbA ehe Wk, AT 92 Q1E U5 A4
the] HEE QI A VAR AR w2
3 857k 57

YW PP T vl A48 Soks] 919 Fig. sl

i
o
o
Hu
&
e
[

[o
i

o 0] 3 =7 e QU =] 2= ] =) = =] o] =
A2l Aol Aol o FA vekskk ol ekl A b 2 A5vairk e 3] A9 A B 2 colM e
3898070 "
18
S 3897620 16
=
=2 14
B 3897170 e
S
.‘5 1.0
3 08
3896720 »
0.4
3896270 T T T T 0.2
461540 462530 463520 464510 465500 466490|_|
Longtitude(UTM)
(a) rainfall neglected.
3898070 »
18
S 3897620 16
'5 14
T | &
T 3897170 & .
> F 10
=
S 08
3896720 0s
< 0.4
3896270 —f—=x T T T T 02
461540 462530 463520 464510 465500 466490 |,
Longtitude(UTM)
(b) rainfall included.

Fig. 6. Distribution of maximum inundation depth at Masan free trade zone.
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Fig. 10. City area near Masan harbor after the construction of sea wall.
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