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Shallow Water Wave Hindcasting by the Combination of MASCON
and SWAN Models
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Abstract : Shallow water waves are hindcasted from sea wind fields, which include wave transformations such
as shoaling, refraction, diffraction, reflection and wave breaking. In case of estimating sea wind field in shallow
water, the sea wind revised from free wind obtained by the typhoon model is widely used. However, this method
is not able to consider the effect of land topography on the wind field, which will be important factor for shallow
water wave forecasting and hindcasting. In this study, therefore, the effect of land topography on sea wind field
in shallow water is investigated for shallow water wave forecasting and hindcasting with high accuracy. The 3-
D MASCON model is introduced to consider the influence of land topography on the wind field. And, for two
areas divided by the topographical characteristics, i.e. shielded and opened coastal areas, sea wind field is
examined by comparison between initial wind field by typhoon model and modified wind field by 3-D
MASCON model. Finally, applying these sea wind fields to SWAN model, the results of shallow water wave
calculated in shielded and opened coastal areas are compared, and, also, the effect of MASCON model on
shallow water wave forecasting and hindcasting is discussed.

Keywords : shallow water wave, topographical characteristic,c MASCON model, SWAN model, sea wind
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(a) By typhoon model at wide area

(b) By MASCON model at wide area

Fig. 1. Simulation area and contour line for sea wind field.

Table 1. Characteristics of typhoon Sarah

A 7t AL CH 9w CN) %A Pa)  BERA (km) o5& (km/h)
5909151800 125.000 26.000 108.0 35.0 24.0
5909160000 125.000 27.300 108.0 33.0 222
5909160600 125.000 28.500 78.0 51.0 323
5909161200 125.700 30.100 78.0 52.0 374
5909161800 126.600 32.000 78.0 55.0 429
5909170000 128.000 34.000 68.0 71.0 44.1
5909170600 129.900 35.800 63.0 96.0 56.0
5909171200 132.200 38.200 48.0 134.0 62.0
5909171800 135.200 40.600 43.0 170.0 433
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Table 2. Characteristics of typhoon Maemi

A2 Ar ey FEEN s @) HEW (m) oJSEE (b
0309111500 125.300 25.900 0.0 38.0 10.0
0309111800 125.400 26.300 46.5 38.0 15.0
0309112100 125.600 27.000 83.0 38.0 20.0
0309120300 125.800 28.400 73.0 40.0 25.0
0309120600 126.100 29.500 68.0 40.0 30.0
0309120900 126.500 30.500 68.0 38.0 35.0
0309121200 126.900 31.700 68.0 38.0 35.0
0309121500 127.000 32.700 68.0 50.0 40.0
0309121700 127.300 33.500 68.0 55.0 40.0
0309122100 128.300 34.800 63.0 50.0 45.0
0309130300 129.700 36.900 43.0 90.0 45.0
0309131500 134.800 40.500 33.0 110.0 45.0
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(c) By typhoon model at narrow area (d) By MASCON model at narrow area
Fig. 2. Comparison of sea wind field for typhoon Maemi.
)k B8 Maemi(20031d 145)0] 737011, o] = BfZ<] Fig. 2(a)2k (b= 22 BiF- Maemi U5 A, BIS-52o]

ofd O fof

UHAZA Table 13+ 200 LR nje} o] 7|45, H oJaf Aojxl A7) S0 E AP sl gt MASCON
i, ol sEE 5o B PRI} o] 8 H A Bl AR el dEs oL glon, HuiEgedar



62 2AAA -

(a) By typhoon model

(b) By MASCON model

Fig. 3. Comparison of sea wind field for typhoon Sarah.
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Table 3. Design wave conditions in deepwater and water levels at Noksan and Gwanganri
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VALA T 5 gk felF 8
Area AdARI H (m) T.(s) ©,) HHW(m)  height (m) level (m)
9.63 14.18 S
53(N34°80', E128°83")
Noksan 12.47 15.54 SSE 1.906 1.69 3.596
54(N34°80', E129°00") 12.39 15.50 SSE
991 14.33 S
55(N34°94' E129°17")
12.25 15.16 SSE
Gwanganri 9.99 12.91 SSE 1.137 1.12 2257
56(N34°94', E129°33")
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(a) Using calibrated sea wind field

(b) Using MASCON model

Fig. 5. Comparison of wave height distributions around Noksan in case of typhoon Maemi.

&
=
2
=
rSL'
:d
O
r&

T2, 2005)2 &

"kpi -}%——% T %‘% AR FhE A

, > B FART(2005)

9} 857 %(2006 3 %13}"’1:} Table 391 Z} 8@+ %]
Q AalukAl g, 24 9 FF L

Fig. 55 A7l d=] dmsodel| st e Maemi
Al 9] 31ES SWANE 2o A-g-slo] Ag st 3l a2
Adl 5 e 7o 2 A|AE a9l Table 32 A
OPﬂXVéHJi 54l ogt Al Al A Tk (4 =12.39 m,

=15.50 sec, 6, = SSE)°|T}. 0] & Maemi Y5412
43‘174(?% ﬁEﬂO]Lﬂl‘%‘f—' Tk, 2003)0) A3 Fig. S(ay=

RELE o] 83fo] APt a5, Fig. 5(b)e 74
128 MASCONE- 2ol 93] 2P+ sl dd-5 01%
A Aaslee) slu Ry Yehya gk 19
A R sk W‘?jDPXl Aol o] sfant¥a= Fig 5(a)
o] Z-¢-H} Fig. 5(b)ellA ozt A FolA=
]itt. 18 ar, 5’401101] 13| g A o2 xjuE A (Al

off &
o o{M

k— |

5

g 2
rE "LN-

e Kl =
“a‘a‘"‘l‘

TRRIA - E)el A o] SRS Al
Fig. 5(2)°ll ¥13}l Fig. 5(b)2] 7897} H3akA vehus 2
S YH3 9l o o= LAMK o] mHH x| Z4R1 v}
2ol FAol A AEe Aow Aekdr)

Fig. 62 Fig. 504 =98 5457w+ 8] 4-9-9}
Hlwste] oA o= sk o)l ARbe] FHsiols
Aoz AE A vlee] ddo o
Table 39| 271 5 AJMAFAN S 56H%oﬂ oigk 2l AlEl
AASAD(H=10.37m, 7T,=12.83 sec, §,=SE)ye ©]
gotslon, 489 a2 B Sarah®] nigrgoly,
Fig. 6(a)i= HIFE2e 93] Aojxl dl’d3-2, Fig. 6(b)
= MASCONE2of| o]t 34135 SWANE 2o 283}
o] A st s vehia vk 1HS AR
Fig. 52| Faba7MelwkA] Ay} vlwste] Fig. 62 4
Qte] FHE 2 A o w e ool kel A
oA 9A4E sl vehge] Wyt vk a4 o
o, whabA stae] WigtE & Apolvt Qe A & F
St



64 2AAA -

Hetozmm 3 M\VV | 87 T

‘és—l“ Bs ) ? A\ ™
& W

Uit =m H "‘ %!

.. [

(a) Using calibrated sea wind field

Hz=10 37m\- A

To=1283s

8, =SE '*"

Unt =m

o
(b) Using MASCON model

Fig. 6. Comparison of wave height distributions around Gwanganri in case of typhoon Sarah.
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