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Abstract : In this study, the wave energy potential (WEP) was evaluated using the wave data measured at nine
stations along the Korean east coast and compared with the results of previous studies. Along the Korean east coast,
seasonal variations in the WEP were around 6.4 kW/m in winter and 1.2 kW/m in summer, greater than spatial
variations of 2.5~4.3 kW/m. In most stations, the wave power during June to July were shown to be smallest. The
estimated annual average WEP was greatest in the Mukho and Jukbyeon stations located in the middle of the Korean
east coast at around 4.3 kW/m, and smallest in the Jinha station at around 2.5 kW/m. The results found using the
previous hindcast data showed WEP having a tendency to decrease from south to north. However, in this study, the
WEP showed a tendency of being greatest in the middle of the Korean east coast and decreasing in both north and

south directions.
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Fig. 1. Location map of the wave measurement stations.

Table 1. Basic information of the nine wave measurement stations

Geographical ~ Water

Station ID Ob;:;ljélon coordinate depth t?eo'dg;
NE)
(D:?ejin) ~22000172.1016.019 9 38.521, 128427 17.5 75,691
(So?((c:ho) 320(;)152’1111'2;9 38.208, 128.617 185 122,944
(Gargnl\iung) 3205)152'01262277 37.798, 128929 15.0 133,202
(Ml\l/l[kl_lllo) 3208)142.0036.0178 37.548, 129.125 155 138,708
(Juki?eon) 320(?1620131 1350 37.060, 129.433 185 104,275
(Hliio) 320(?162'0059'0240 36.700, 129.484 185 102,311
(ngo) 320(;)182'0015'219 6 36.212, 129398 17.0 75,294
(Ya:;po) 320(?172'110 63310 35.886, 129.539 185 87,360
(Jijrga) 320(?152'11062300 35387, 129361  19.0 112,952
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Table 2. Basic statistical parameters of the significant wave heights
and periods

H, (m) T,(s)

mean SD COV Max. mean SD COV Max.
DJ 071 0.65 092 552 683 132 0.19 13.65
SC 0.65 0.58 0.89 895 6.83 124 0.18 13.34
GN 071 0.62 087 7.52 6.73 134 020 13.63
MH 0.76 0.68 0.89 837 6.76 141 021 13.17
B 081 0.65 0.80 6.71 6.82 131 0.19 13.70
HP 0.71 0.60 0.85 594 687 132 0.19 1449
WP 0.64 0.58 091 546 7.07 137 0.19 13.76
YP 0.67 0.57 0.85 5.18 7.05 138 020 14.14
JH 059 0.53 090 596 730 1.50 021 14.43

Ref. SD = standard deviation, COV = coefficient of variation = SD/
mean, Max. = maximum.

Station 1D
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Fig. 2. Monthly mean of the significant wave heights at the nine

stations.
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Fig. 3. Monthly mean of the significant wave periods at the nine
stations.
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Table 3. Monthly averaged wave energy potential (kW/m)

, Al 9~10€0)= AA A
3o},
o] o WEA

H(%)S LE

Month DJ SC GN MH JB HP WP YP JH

Mean

1 6.89 497 540 838 899 6.59 543 635 4.95
454 3.63 429 5.70 539 524 459 4.92 3.66
321 2.61 3.23 3.85 448 3.73 3.33 3.70 2.85
3.68 2.95 3.10 4.18 4.02 3.33 2.85 3.35 2.63
2.63 1.81 239 2.17 240 2.09 2.15 2.10 1.80
1.57 1.09 098 1.02 2.10 1.19 0.88 1.21 0.76
149 143 148 1.16 1.80 1.42 091 1.05 1.10
290 1.57 1.58 192 1.66 1.66 1.18 1.53 1.35
3.27 350 4.29 4.89 4.69 424 2.89 3.60 3.70
250 4.11 335 5.52 4.17 448 291 2.07 4.19
5.64 421 3.50 595 642 5.15 3.96 3.92 3.07
4.66 426 579 7.92 8.02 538 4.19 3.87 3.13

O 0 N O W B WD

—_— = =
N o= O

6.44
4.66
3.44
3.34
2.17
1.20
1.32
1.71
3.90
3.70
4.65
5.25

Table 4. Annually averaged wave energy potential (kW/m)

Year D] SC GN MH JB HP WP YP

JH

3.53
(71)
3.55% 344 537
(10) (83) (86)
402 345 508 549 4.50
(100) (100) (100) (61) (66)

5.08* 234 3.06 3.53 3.63 223
(14) (100) (100) (95) (100) (64) (17)

3.09 264 3.15 3.61 3.70 294 217 297
(100) (100) (100) (94) (87) (89)

371 344 318 4.69 4.19 390 320 3.13
(95) (100) (97) (100) (73) (93) (100) (99)

338 2.65 333 3.86 3.87 291 2.54 287

2004

2005

2006

2007

2008

2009

2010

6.78*
(20)

339
(100)

1.96* 1.89

(70)
2.29

(92) (100) (100)

247
93)

2.56

(76) (100) (98) (100) (100) (100) (100) (100) (100)

4.05 327 3.09 477 586 436 3.17 3.94

2011

295

(100) (100) (100) (100) (83) (100) (100) (100) (91)

4.00* 2.98 3.11 4.50* 3.49 3.48 8.50* 2.79

2012 @47) oD 82) 46) O (72) 37) (83)

2.02
(69)

Mean 3.56 3.05 327 431 432 348 2.77 3.14

2.51
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Fig. 4. Monthly mean of the wave energy potential at each station.
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Fig. 5. Monthly variation of the station-mean wave energy poten-
tials.
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Fig. 6. Monthly variation of the wave powers at the nine stations.
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Table S. Summary on the magnitude and distribution of the wave energy potentials in east coastal seas, Korea

Researchers Data used in the study

Spatial distribution pattern Wave energy potential (kW/m)

Song et al.(2004) Hindcasting data

Jeong et al.(2007) during 2-3 years

Kim et al.(2011) Hindcasting data

Monitoring data at 3 stations

Offshore : 3~4
Onshore : 2~3

Decreasing
pattern from south to north
Max. at Sokcho station Onshore : 2.0~4.4

Offshore : 6~12
Onshore : 4~6

Decreasing pattern
from south to north

This study during 5~9 years

Monitoring data at 9 stations

Max. at the

middle-area of the east coast Onshore : 2.5~4.3
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