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Abstract : In this study, wave model was conducted on the presence or absence of water level changes and currents
effects in coastal waters coexisting with waves and currents, then the results were compared. The flow field applied
the results of the RIAMOM model and the wave model applied the SWAN model. Among ECMWF, NCEP and
JMA, wind data applied JMA data sets which agreed well with the observed data comparatively. Numerical
simulation was conducted for 8 months from January to August 2016. For each case, the deviation of wave height
was calculated for the high wave of more than 2.5 m for comparison with observed data. As a result, the deviation
of wave height was not significant both considering water level changes and currents effects or not at wave
observation stations installed in deep waters. However, a significant deviation of wave height of 5~10% was
obtained depending on water level changes and currents effects at the comparison point in shallow waters.

Keywords : wave modeling, wind data, water level changes & currents effects, RIAMOM, SWAN
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Fig. 1. Model domain and bottom topography.



TePaskel EEavkE e vy 385
Table 1. Description of wave numerical modeling.
Category Contents
Model SWAN V40.85 (Delft University of Technology)
Wind data 2016.1~8 : 3hr interval data of IMA
Resolution : 0.0625° x 0.050°
Verification data Marine weather observation buoys (KMA)
Grid Orthogonal grid system
Domain Lon. 117°~140°, Lat. 20°~50°,
1/60° interval (1,800 x 1,800)
Initial condition 36 components(10° interval) of wave direction
25 components(0.04~0.4 Hz) of frequency
Depth data Digital charts(Korea Hydrographic and Oceanographic Agency)
Water level & Currents Real-time data (RIAMOM result)
Vector scale : —— 120 cm/s
45
40—
% ____ Japan
g 354
~ (C)
52}
China EIB
30— 16
B2
254 EJ
Longitude(*)
Fig. 2. RIAMOM model domain.
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oA 7k RIAMOM 235 2-8-6131 01, RIAMOM &  ArelMs s dEukerd A8 flete] 7He
2l Yoon(1982a, 1982b, 1982¢, 1982d)ll 2]aljA] 7lakel 1 3+ 3712] v}EA 2 (ECMWE, NCEP, IMA)S #-g&3lo] gt
dlo]m, o] % Hirose et al.(1996), Hirose(2011) 2! Hirose et EE vlw-sgriekdtt. 2t 71#e| A Algshs viEAlaE A
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Table 2. Summary on wind data sets.
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Time resolution

Wind data (degree) Period (hr) Area
Set A 1.125 1979.01 ~ 1993.12
Set B 1.125 1994.04 ~ 2006. 02 6 hr
ECMWF . Global
Set C 0.250 2006.03 ~ 2012. 01 (Forecasting data)
Set D 0.125 2012.02 ~ current
Set A 0312 1979.01 ~ 2010.12 1hr
NCEP . Global
Set B 0.205x0.204 2011.01 ~ current (Forecasting data)
Set A 2006.03 ~ current 3l?r
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Fig. 3. Comparison of modeling results and observed data using 3-windECMWF, NCEP, JMA).
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Fig. 3. Comparison of modeling results and observed data using 3-wind(ECMWEF, NCEP, IMA) (continued).
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Table 3. Basic information of wave buoy stations.

Location
Station Water depth
Lat. Lon. (m)
Deokjeok 37°14°10“N 126°01°08“E 30
Yoiyeon 36°15°00“N 125°45°00“E 47
Chilbal 34°47°36“N 125°46’37“E 33
Chuja 33°47°37“N 126°08°28“E 85
Mara 33°05°00“N 126°02°00“E 130
Geomun 34°00°05“N 127°30°05“E 80
Geoje 34°46’00“N 128°54°00“E 87
Pohang 36721°00“N 129°47°00“E 310
Donghae 37728°50“N 129°57°00“E 1,518
Ulleung 37°27°20“N 131°06°52“E 2,200
C.P . 37728°01“N 12523°00“E 15
(Comparison point)
- R a “n0
CP @ Donghae  Ulleung
37 Deokjegks. %

36 Yoiyeon .

Latitude()
&

34|

33 o

32+ . . .
124 125 126 127

129

Longitude(°)

Fig. 4. Location map of wave buoy stations and comparison point.

2 Al b 22l 7IRhE o eR ohA) ka8
ALz AFR FollA 2.5 m o] 1ulel WA 7 RES: of
402 RMSEE AHY3ieitt. 2.5 m o2 a1k A7)
8t RMSE#S F9l/a5ayE el 499 134 &
2 7397} Z42F 38.6 cm, 40.3 em® UERL F9)/5 55N
At BT AT SHelA tha dEE A o® Y
skek AN 1 s A FerE gk THA] e A
O vERkon, o)= kA Ak ukel o] sgSo
7h AAE ] gl vlwrg el 74l 30~2,200m HEE 2
7] g0 Alg T
B AtelM= S=9Hskel SERYE vl g
nuge] At s JjMetn 1 S JHEHow Hrlsta
Al sh= Zlolu, glal|ole] AEARE o EE /S F
¥} aele] wpE zpol7F A Al UrERsiTE. o]ef] F714]

I

iz}p

(o]

Jolol mla AR Agatel e A Wb

OF Ak 3 2t

I FAe o r Aee gl /N EE ksl
R (CPye HEAR e vl YA 9/ Ea )
o] 113 fiel W AgteelA e gzl JrE vetst
A RG] el gio] @ar, o] Zdsk, skl U
FUE G SLYEE AP BESEES Hole
4L Agsreict. vla 717 Qe F9u S5FE ol
of wigeluk 719} & 214 e<le] Malrt A gl shake]
Folld Wshe ehbet 71Rke AgEioict. vagd R (cpye <
HE SMS AFAHE 125230, 59 37-28-1)C.2 A0
A9 412 153 mD.L)olth & AL SAA W-NW7
Q9| gpgo] SASHA HEhdm 4o &L, FeERo W
e T oqueko 2 Ueh A 2% 274 4m ZEE
FolEF Il wE S ARl AE A



1 @ @ @ VMeasurement [KMA Buoy]
Model [SWAN, JMA 3 Hr]

m)

Wave height (

o ST TR & TN VRN DOV T A bl WAL NY P bl e AR W A, Al
2016-01-01 2016-01-31 2016-03-01 2016-03-31 2016-04-30 2016-05-30 2016-06-29 2016-07-29 2016-08-28

Deokjeokdo_KMA [2016/01/01 - 2016/08/311]

10
1 @ @@ Veasurement [KMA Buoy] |~ : - oo ‘ ot
8 — Model [SWAN, JMA 3 Hr]
SR I S e e T Eaa  Hiaan
-
<
=
[9}
E=
[}
>
g
i
07 T
2016-01-01 2016-01-31 2016-03-01 2016-03-31 2016-04-30 2016-05-30 2016-06-29 2016-07-29 2016-08-28
Yoeyeondo_KMA [2016/01/01 - 2016/08/31]
10
1 @ @@ Veasurement [KMA Buoy] |
8

Model [SWAN, JMA 3 Hr]

m)

Wave height (

2016-01-01 2016-01-31 2016-03-01 2016-03-31 2016-04-30 2016-05-30 2016-06-29 2016-07-29 2016-08-28
Chilbaldo_KMA [2016/01/01 - 2016/08/31 ]

10
1 @ @@ Veasurement [KMA Buoy] |~
8 — Model [SWAN, JMA 3 Hr]
S i e e R
E 69
=
) i
E=
Q 4B
E
i
24 214 o]
-
0 t T T T
2016-01-01 2016-01-31 2016-03-01 2016-03-31 2016-04-30 2016-05-30 2016-06-29 2016-07-29 2016-08-28
Chujado_KMA [2016/01/01 - 2016/08/31 ]
10
1 @ @@ Veasurement [KMA Buoy] |
8

Model [SWAN, JMA 3 Hr]

m)

Wave height (

2016-01-01 2016-01-31 2016-03-01 2016-03-31 2016-04-30 2016-05-30 2016-06-29 2016-07-29 2016-08-28
Marado_KMA [2016/01/01 - 2016/08/31]

Fig. 5. Comparison of SWAN model result and observed data.
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Fig. 5. Comparison of SWAN model result and observed data(continued).
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Fig. 6. Comparison of model result and observed data considering with and without water level change/currents.
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Table 4. Comparison of RMSE for each cases.
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RMSE(cm)
. Total computation time Wave height
Station (2016.1.~8)) (more than 2.5 m)
Considering Not considering Considering Not considering
Deokjeok 3.7 4.0 414 56.7
Yoiyeon 3.6 3.7 22.7 247
Chilbal 5.8 4.8 30.6 224
Chuja 5.5 5.9 18.6 21.9
Mara 5.8 5.6 15.9 154
Geomun 6.6 7.3 36.3 36.5
Geoje 6.5 6.9 34.6 377
Pohang 10.7 10.9 69.9 71.1
Donghae 10.5 10.5 59.9 59.6
Ulleung 9.7 9.7 56.5 56.8
Average 6.8 6.9 38.6 403
Ref. Considering : Considering of water level change and currents
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