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Development and Evaluation of an Ensemble Forecasting System
for the Regional Ocean Wave of Korea
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Abstract : In order to overcome the limitation of deterministic forecast, an ensemble forecasting system for regional
ocean wave is developed. This system predicts ocean wind waves based on the meteorological forcing from the
Ensemble Prediction System for Global of the Korea Meteorological Administration, which is consisted of 24
ensemble members. The ensemble wave forecasting system is evaluated by using the moored buoy data around
Korea. The root mean squared error (RMSE) of ensemble mean showed the better performance than the
deterministic forecast system after 2 days, especially RMSE of ensemble mean is improved by 15% compared with
the deterministic forecast for 3-day lead time. It means that the ensemble method could reduce the uncertainty of the
deterministic prediction system. The Relative Operating Characteristic as an evaluation scheme of probability
prediction was bigger than 0.9 showing high predictability, meaning that the ensemble wave forecast could be

usefully applied.

Keywords : ocean waves, ensemble forecasting system, probability prediction
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Table 1. Model description

Model code WAVEWATCH-III (version 2.22)
Spherical coordinate

115°~150°E, 20°~50°N

1/12° (421 = 361)

Model coordinate

Model domain

Spatial resolution

Prediction &
Staring time 87 hour (00,12 UTC)
Initial data —12 hour FCST
EPSG (UM N400 L70 M49) 10 m wind
Input data (24 members =1 control + 23 perturbation)
Significant wave height, Mean wave length,
Output data Mean wave period, Mean wave direction etc
Wind wave data

ensemble members

Y= JONSWAP 5. 5=3}(Hasselmann et al., 1973)5 A}-&3}
olet. wale] el PN Aey F2 BHobAo}
Jelah FASPI AP0 s SHAR L 913k
NGDC(National Geophysical Data Center)®] ETOPO2 %

AT AR AR, THE AR AR
GSHHS(Global Self-consistent Hierarchical High-resolution
Shoreline) A5 o]-&31I k. EWW32] F1HIEE 9] - 7
L EYsh 1/12° 1A 9] s lolv, A EY Y s
T HAZEST 0.0418 HzolA 0.4114 Hz7HA] 25719] sr&
ZHA ™, W ST 10° 0.2 36700 th(Table 1). ¢
B0 2 AREEE AFEE= EPSGE] 10m AL 3lldE o=
Agzoln] s4g o] Aol s AFUMPES Abgate] 3
ARE Fzvbc A8 Qe P e 242 7
w%lom, EWW3elA 9] Ae2 ti7| 25 E QleH = alds

Apgnt sk, 2t we) 271 124070 He) e 2
Soln] & w9 cycles ©]4-8ttt. ECMWF
AN 2N ARES o] ] 9]
BE Wl 27132 control restart -5 o]
281 AARsst 3go] 23] 3A| 97 o
W] restart IA-S 27|70 AREEOTA B
dlo] 7hA a1 Q= Ue AE-S £33 tH(Bunney et al.,
2012). B89 o= 0t 7t W Goloha, §-ol9e, o}
7] SolM, Fig. 1= EWW39] 9 R A =2 EPSGO| o

FAUN
IO l"\]

il

F

o> nEr

o |4
m
:

ol
X 00 |
)

g K

o N
)

i M

Mo re 2 dr 2
UE‘ >

16,

B 5 HYF ASAEE ol EWW37F FaE= 3}

e BolFa ok
IFE FZASAAR d5-S vwsh| flaEl ARSE =
g= 7]/\(}7‘8 z:;ﬂ_zg x]oaJ}aLoq]Z/\ /KEJ](D}-O]UE%])/] oq]ZxLo]
o] Al~HE ‘% 1 WAVEWATCH-11I(ver4.18)% %%

E7 115~150%, =2 20~50%0°]c}. 1
o] iR g 2 AAtel] Bt E2] 7S Ardhuin
28 WAM cycle4 JH?’]X]E A ensteict. st

o] Alg o2 AG3hs SES 71 AR
SAt50lH 87A177HA] dlSE L), sl



86

288 hrs

EPSGeycle  —& i

b 4 Y >
18UTC oouTC 08UTC 12UTC 18UTC

Input ii)rcing Input f'i;)rcing

(24mémbers) (24members)

EWW3 cycle

Initial Condition

87 hrs

L)
oouTC

Fig. 1. System cycle of ensemble forecasting system for regional ocean wave.
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Fig. 2. Locations of KMA moored buoys used for model verification.

Table 2. KMA moored buoys

ID number Station Lat. Lon.
1 21229 Ulleungdo 3745 131.11
2 22101 Deokjeokdo 37.23 126.01
3 22102 Chilbaldo 34.79 125.77
4 22103 Geomundo 34.00 127.50
5 22104 Geojedo 34.76 128.90
6 22105 Donghae 37.54 130.00
7 22106 Pohang 36.35 129.78
8 22107 Marado 33.08 126.03
9 22108 Oeyeondo 36.25 125.75
10 22183 Shinan 34.73 126.24
11 22184 Chujado 33.79 126.14
12 22185 Incheon 37.09 125.42
13 22186 Buan 35.65 125.81
14 22187 Seogwipo 33.12 127.02
15 22188 Tongyeong 34.39 128.22
16 22189 Ulsan 35.34 129.84
17 22190 Uljin 36.90 129.87
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Stamp Map for Wave Height (m)

87

f‘?

.aw.ss‘i

VALID: 00UTC 05 OCT 201 6é+24h3
09KST 05 OCT 2016(+24h

Fig. 3. Stamp map of SWH for 24 hr forecast hour Oct. 4, 2016.
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Fig. 6. Rank histogram plots for day 3 lead times. Red line shows raw ensemble.
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Fig. 11. Significant wave height ROC plots for (a) day 0 lead time, (b) day 1 lead time, (c) day 2 lead time and (d) day 3 lead time. Gray
and black lines show the ensemble and corrected ensemble, respectively.
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