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Correlation Analysis between Beach Width and Wave Data
on the East Coast of South Korea
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Abstract : Ocean waves are the driving force for the sediment transport and the beach process. However, wave
actions are nonlinear and non-stationary, and the response of the beach is inconsistent in terms of reaction rate
and magnitude. Therefore, the beach process is difficult to predict accurately. The purpose of this study is to
identify the correlations between the shoreline change and ocean waves observed in the east coast of Korea. The
relation of the beach width obtained from video monitoring at five sandy beaches and the wave data obtained
from nearby wave monitoring at three points was analyzed. Although the correlations estimated over the whole
data sets was not significant, the correlations estimated based on the seasonal period or wave conditions pro-
vided more noteworthy information. When the non-exceedance probability of the wave height was greater than
0.99, the wave period and beach width showed strong negative correlations. In case the non-exceedance proba-
bility of the wave period was greater than 0.99, the wave height and beach width showed strong negative correla-
tions as well. Furthermore, the erosion rate of the beach width increased when the primary wave direction was
close to normal to the coastline. Little significant seasonal or monthly change was found between the beach
width and the wave, but it was greatly affected by intensive events such as typhoons. Thus, it is necessary to ana-
lyze in detail the wave height or period level explaining the change of beach width for more relevant and practi-
cal information.
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Fig. 1. Location map of the video and wave monitoring points for
linkage analysis and location information of wave monitor-
ing points.
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Fig. 3. Time series of significant wave height, peak period, and peak wave direction at Gonghyeonjin, Maengbang, and Hupo.
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Fig. 4. Wave rose of Gonghyeonjin, Maengbang, and Hupo.
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Table 1. Basic information at five video monitoring points including selected data part and period for analysis at each point
Beach monitoring Wave monitoring  Shoreline  Total number of beachlines, Number of selected Period of selected
point point length (m) (Number of cameras) beachlines for analysis data for analysis
Gyoam Gonghyunjin 640 11 (3) all 2015.10.01~2016.10.01
Bongpo " 1,000 20 (4) all 2015.11.15~2017.11.15
Hamaengbang Maengbang 3,800 76 (6) all 2014.12.01~2015.12.01
Wolgsongni Hupo 2,200 44 4+4) 1~30 2016.08.11~2017.08.11
Goraebul " 4,300 86 2+4+4) 1~55 2016.08.11~2017.08.11
22 1S x12 2 Y WM & BA 0] FEE L, W A BOlEE S 21 2
HEle. mEl i 57 shete) sherd dolsh Al W slek el et As ASEol WA WojH F97h @
A % B V1 YRS Table 1914 A S ek ASh w3 Hloe GO R S ABHoE F
Table 19] 71912} 32 S A ARE] £ ) ok 48 w A slebio] ok @Rt Easli B¢
@ oz, AFelsl mARY A A% 2@+ 4T3 % odrh ANE AR SRR @) A9 guw
Q2 +4+4)°] 2A SRl 59 il AAE 3 7 B2 Q B2 olgdt o5 AlHo] ZatE= 2S vgo}
2] 417 S1Ash AT AL Fig 29 Ao BAH] g,
2tk 571 dke] o= 640 mol A 4,300 mel] ©] 271744 2 Al ol Rt A5 WSt ket Al sijt
St olel wek shilete] 9} Som 70 ANFS Aol Ak ANH Ark TAAEE AN 9 ARk
A 1A e, AN Az 7143 7170l whet 1 Fo] thekstaL o
S AR Here] wak AR VeIomA B4 - A Y kel dehhe 1 B4 9 A1 AeE
B2 el tigt RS = 5 Qlek viuk SRlE JuRte A7k Qlvk Cho et al(2014)2] WS Farated 74 7)1
2 S5 obelsl siek BHe] Wskel sl 9] off  SlAE sl thal oA Muk AT ABA 02 o)
th SA7E itk ol 9) 2 SINE AnE vhgoE by o]XEE AT Cho et al 2014 AR AAGE o
3§ Aok NS ARG B A AE An A4S 1 (span) 0% BEFeT, AE AU} B
o FQ3} B3 710 AvE B Ak Uk 53l B AL Alelel el thal YR 7|Fe) wheh B0 of
S71712 A5E 9t Agel vls)] Yo rFE FE3 A Ak she keIt ojw F&sha| o] A 11 3}
W ARs $4S AHE oot e ox e 2 1 oA E ks Ve AR FAH 54l At A
oJt}. Gulolof st A0 S A AAslelH. of 2l W
R ZE 5= W AE 3 u 30 1HA ] 9 AR O AAHA s ) A eatel disire 4
50(9) ‘ W8 at Bongpo

I I I I

20154 78 201641 181 20164 7% 20174 19l 20174 78 20184 121

2015 7@ 2016 138 2016 73 2017 1@ 2017< 7@ 2018 13

|
20154 78 2016+ 18 20164 73 20174 18 20174 78 20184 13

Fig. 5. Processes of a beach width (8th beachline at Bongpo) treatment for data improvement.
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Table 2. Correlation coefficients between B and wave parameters at five beaches and the linked wave monitoring points

Beach monitoring point Wave monitoring point

Correlation coefficient between BI¥ and wave parameter,

H, log(H,,) T, 6,
Gyoam Gonghyeonjin -0.25 -0.26 -0.12 0.18
Bongpo " —-0.61 -0.68 —0.63 -0.33
Hamaengbang Maengbang -0.37 -0.43 -0.48 -0.36
Wolsongni Hupo -0.51 -0.57 —-0.50 -0.27
Goraebul " —0.48 —-0.49 —0.49 —-0.33
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Table 3. Correlation analysis results according to wave conditions
Classes Upper bound non-exceedance probability or degree for each class
wrt H,, T, 0.1 0.25 0.5 0.75 0.9 0.95 0.98 0.99 0.995 1.0
wit 0 11.25 33.75 56.25 78.75 101.25 123.75 157.5 191.25 258.75 326.25
’ N NNE NE ENE E ESE SE S SW WNW
Gyoam (100°)
wit H ccH —0.15 -0.05 —-0.02 —-0.15 —-0.11 0.04 —0.12 -0.02 0.22 —-0.11
o ccT 0.36 0.16 0.12 0.02 —-0.10 —-0.12 —-0.19 0.22 -0.24 —0.78
wit T ccH —-0.04 -0.19 -0.23 —-0.23 -0.36 -0.43 -0.25 —-0.33 —0.88 —0.80
P ccT —-0.02 -0.02 -0.10 0.06 —-0.07 -0.05 -0.09 0.13 -0.31 0.14
wit 0 ccH -0.11 -0.25 -0.35 -0.32 —0.44 -0.39 -0.25 —-0.09 -0.05 —-0.09
? ccT 0.24 -0.18 -0.22 0.00 -0.12 -0.06 -0.03 0.04 0.12 0.31
Bongpo (53°)
wit B ccH -0.21 -0.17 -0.22 -0.20 -0.21 0.07 —-0.08 —-0.07 -0.24 -0.23
mo ccT -0.20 -0.31 -0.41 -0.39 -0.34 -0.22 -0.36 -0.39 —0.63 —0.70
wit T ccH —0.41 -0.39 —-0.50 —0.53 —0.42 -0.28 —0.48 —-0.50 —-0.76 —0.84
P ccT -0.15 -0.07 -0.24 -0.17 -0.12 -0.07 -0.04 —-0.06 -0.29 0.49
wit 0 ccH -0.52 —-0.54 —0.64 —0.67 —0.64 -0.44 -0.53 -0.62 -0.53 -0.58
’ ccT —0.46 —-0.56 —0.60 —0.49 —0.42 -0.33 -0.38 —-0.56 —0.48 —-0.20
Hamaengbang (43°)
wit H ccH —0.04 -0.17 —0.10 —0.12 —-0.05 0.00 0.07 0.04 —-0.12 0.39
o ccT 0.00 -0.24 -0.29 -0.28 -0.38 -0.39 —0.62 —0.67 —0.69 —0.77
wit T ccH -0.13 -0.16 -0.12 -0.18 -0.28 -0.10 0.06 0.07 -0.34 —0.40
P ccT 0.04 -0.09 -0.11 -0.10 -0.12 -0.10 0.01 0.05 -0.23 0.24
wit 0 ccH -0.37 —0.41 -0.27 —0.41 —-0.06 -0.23 0.03 -0.02 -0.20 -0.20
7 ccT -0.54 -0.56 —0.43 -0.33 -0.10 -0.24 0.12 0.14 022 0.04
Wolsongni (70°)
wit H ccH —0.11 —-0.04 -0.15 -0.28 0.05 -0.10 -0.05 0.12 -0.06 -0.19
o ccT -0.34 -0.39 -0.36 -0.20 0.07 0.16 0.16 —-0.15 -0.49 —0.55
wit T ccH —0.44 —-0.43 —-0.51 -0.47 -0.29 —-0.04 —0.04 0.04 -0.03 —0.58
P ccT —-0.04 -0.10 —-0.26 -0.05 —0.04 -0.08 -0.17 0.16 -0.15 -0.51
wit 0 ccH -0.49 -0.51 -0.50 -0.53 —-0.55 -0.61 -0.50 -0.37 -0.38 -0.50
? ccT -0.23 -0.36 -0.38 -0.42 —0.48 -0.42 -0.47 0.02 0.17 0.06
Goraebul (63°)
wit ccH -0.11 -0.01 —-0.05 -0.17 -0.22 0.03 0.03 —-0.01 -0.16 -0.21
o ccT —0.15 -0.28 —-0.35 —-0.30 -0.19 0.04 0.22 0.19 -0.27 —0.46
Wit T ccH —-0.04 -0.27 —-0.26 -0.36 -0.26 -0.24 —0.18 0.19 0.09 -0.20
P ccT -0.09 -0.06 -0.25 -0.04 —-0.08 -0.05 —-0.04 0.04 -0.10 -0.50
wit 0 ccH -0.50 -0.45 —-0.38 -0.53 -0.51 -0.36 —-0.14 —0.14 -0.10 —-0.01
7 ccT -0.28 —0.44 -0.35 —0.43 —0.40 -0.16 -0.16 0.08 0.05 —0.06
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Fig. 10. Boxplots according to classes of H,,, segmented by non-exceedance probabilities (Gonghyeonjin and Bongpo): (a) boxplots of H,,
with numbers of data at each class and correlation coefficients between H,,, and BIW. (b) boxplots of 7, with correlation coefficients
between T, and BW. (c) boxplots of BW.
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Fig. 11. Boxplots according to classes of 7, segmented by non-exceedance probabilities (Gonghyeonjin and Bongpo) : (a) boxplots of H,,
with correlation coefficients between H,,, and BW. (b) boxplots of 7, with numbers of data at each class and correlation coefficients
between T, and BW. (c) boxplots of BW.
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Table 4. Monthly mean and maximum of /,,, and 7, at each wave monitoring point
Month 3 4 5 6 7 8 9 10 11 12 1 2
Gonghyeonjin (Gyoam)
H,, u 0.57 0.68 0.47 0.62 0.58 0.72 0.83 0.63 1.56 0.74 1.02 0.79
max. 2.37 2.04 2.61 1.82 2.36 3.47 2.63 1.99 4.66 3.58 4.38 3.53
T, 6.05 6.30 5.58 6.09 5.47 543 6.46 6.60 7.76 6.74 7.41 6.77
max. 12.83 11.13 12.96 11.68 8.90 15.85 11.71 13.62 13.49 11.30 13.46 11.72
Gonghyeonjin (Bongpo)
H,, u 0.66 0.67 0.57 0.66 0.50 0.74 0.73 0.98 1.31 0.96 1.03 0.88
max. 2.82 2.04 2.95 2.67 2.36 3.47 2.69 432 4.66 4.51 4.38 3.53
T, u 6.09 6.14 5.68 6.00 5.01 5.72 6.16 6.50 7.60 7.17 7.50 7.10
max. 12.83 11.13 12.96 12.27 8.90 15.85 11.71 11.15 13.49 13.64 13.46 11.93
Maengbang (Hamaengbang)
H,, u 0.89 0.79 0.47 0.69 0.52 0.73 0.91 0.73 1.56 1.09 1.32 1.13
max. 3.01 2.50 1.33 3.67 241 5.13 3.80 2.11 4.67 3.18 3.12 3.32
T, u 7.10 6.21 5.26 6.08 531 6.14 6.35 6.87 7.77 7.49 7.82 7.61
max. 12.62 9.68 9.52 10.96 9.96 11.60 11.50 14.18 13.45 12.82 12.94 12.89
Hupo (Wolsongni, Goraebul)
H,, u 0.94 0.85 0.67 0.73 0.53 0.92 1.03 1.11 1.26 1.17 1.22 1.23
max. 3.16 247 2.94 341 1.49 3.89 2.98 3.36 3.99 4.03 3.50 3.12
T, u 6.36 6.01 5.83 6.02 4.72 591 6.64 6.54 7.59 7.76 791 7.77
max. 10.68 10.61 10.25 12.25 7.15 11.75 12.35 11.52 12.59 14.01 11.62 11.51
unit: /,,, (m), 7, (sec).
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7] TFEU. Table 10 3EAIEE 4] 717kl mh=m Wk 10 B 2 go R yehdar gl ook AAlE wek, X, o
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