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Abstract © In this study, we analyzed the erosion variation of beach area at Haeundae Beach after coastal improvement project using video monitoring
system operated by the Coastal Erosion Monitoring (Ministry of Oceans and Fisheries). Haeundae Beach was well maintained and stabilized following
large scale nourishment through coastal improvement project despite of seasonal fluctuations. However, multiple typhoons over the last two years caused
beach stabilization patterns and seasonal fluctuations to lost equilibrium, resulting in rapid erosion. In particular, the sandy beach was eroded by typhoon
Solic and Kongray in 2018 and failed to recover beach area in winter by seasonal fluctuations. And due to multiple typhoons in 2019, the beach area
was reduced 9.5 % (12,607 m?) year-on-year. According to analyze the observed wave and beach area data in Haeundae, the tendency of erosion and
sedimentation was influenced by seasonal incident wave direction for each section(west, center and east part). Therefore, to identify the causes of
decreasing seasonal fluctuation characteristics and continuous erosion, hereafter, more precise monitoring of different factors are needed, such as the crest

heights of submerged breakwater and its loss of function, and sand leakage to the outside around submerged breakwater.
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(Table 1, Fig. 1).
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Table 1. Introduction of Video Monitoring System

. Camera No. of .
Location (Resolution) Camera Period
Chosun Beach
Hotel HD Zoom Camera (3M) 1 2003.12. ~
Glory Condo | HD Zoom Camera (3M) 2 2003.9. ~
Paradise Hotel | HD Zoom Camera (12M) 2 2015.10 .~
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(b) Cross Section of Monitored Beach

Fig. 1. Video Monitoring System in Haeundae Beach.
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(a) Camera

(b) West beach
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2018 Ao WS B Felole e slFE7go] 3
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Fig. 2. Distribution of GCPs in Haeundae Beach. st el F d7vl, A2AL ¥H, el v, shrinjae] g
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Table 2. Accuracy of GCPs and image extraction coefficient 4o AWy SHEA-e Al g 9.5%(12,607 m’)7F 7+
Glory —— Chosmn 2% Ao 2 e THTable 4, Fig 4).
Item Condo Hotel Beach
Cam. 1| Cam.2 | Cam. 3 | Cam. 4 | Cam. 5 Table 3. List of typhoons that have affected the changes in
Total GCPs 38 45 42 43 61 coastline of Haeundae Beach

Obtained GCPs 37 34 32 38 47 No. Nome Period

XY RMSE (cm) | 0.80 0.56 0.68 0.48 0.52 1506 NOUL 0504~ 0512,

Z RMSE (cm) 1.50 0.65 050 | 0.76 | 0.82 1509 CHAN-HOM 0630~ 07.13.
X-axis Dist. (mm) | 7.76 6.98 141 9.21 2.39 1511 NANGKA 07.04. ~ 07.18.
Y-axis Dist. (mm) | 72.19 | 67.86 | 66.92 | 82.29 | 58.82 1609 MINDULLE 08.19. ~ 08.23.
Z-axis Dist. (mm) | 1240 | 21.20 | 18.59 | 243 -4.11 1616 MALAKAS 09.13. ~ 09.20.
X-axis Rotate (deg)| -103.3 | 129.9 | -114.1 | -109.1 | 85.1 1618 CHABA 09.28. ~ 10.06.
Y-axis Rotate (deg)| 14.0 | -87.8 | 36.14 | -743 | -60.8 1718 TALIM 09.09. ~ 09.18.
Z-axis Rotate (deg)| 171.3 | 434 | 1612 | -167.5 | -4.1 1721 LAN 10.16.~10.23.
Focus Dist. (mm) | 1327 | 2623 | 24.05 | 26.69 | 17.13 1807 PRAPIROON 06.29. ~ 07.04.

1819 SOULIK 08.16. ~ 08.25.

3. ApB A 1825 KONG-REY 09.29. ~ 10.07.

1905 DANAS 07.16.~07.21.

1909 LEKIMA 08.04. ~ 08.13.

3.1 HEHS AALEEA 1910 KROSA 08.06. ~ 08.16.

20041 SHAl BiE m 7], Apuke] iFom Ha suiuA 1913 LINGLING 09.02. ~ 09.08.

(39,940 M) S HQl o]F 200974 ZF7166,978 m?) SF% L. 1917 TAPAH 09.19. ~ 09.23.
L, 2000 o] Foll = AW EES] ket e A S 1918 MITAG 09.28. ~ 10.03.
Ao a7 TFo] 2012374 A& AT 2013d 1€ 5-E 1919 HAGIBIS 10.06. ~ 10.13.
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Fig. 3. Observed time-series of beach area using video monitoring during 2003 ~2019.

Table 4. Statistical characteristics of beach area variation in Haeundae Beach annually

Year 2004 2005 2006 2007 2008 2009 2010 2011
Max. Area (m’) 50,131 48,692 53,001 56,044 66,634 66,978 66,206 66,535
Mean Area (m?) 45,989 46,896 47,367 51,344 59,032 58,069 56,939 57,509
Min. Area (m?) 39,940 43,386 45,692 48,076 54,281 52,504 50,977 46,541
Variation Rate (%) -4.7 2.0 1.0 8.4 15.0 -1.7 -1.9 1.0
Year 2012 2013 2014 2015 2016 2017 2018 2019
Max. Area (m?) 63,435 82,990 114,638 146,402 144,704 141,641 144,838 126,138
Mean Area (m?) 54,218 60,387 100,440 134,701 134,884 135,454 133,293 120,686
Min. Area (m?) 46,782 54,112 85,005 103,488 128,688 130,152 119,065 111,722
Variation Rate (%) -5.8 11.5 66.3 352 -0.6 0.4 -0.8 9.5
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& 130000 - _ R
5 C"?’:;:;” Construction Ufwss:““ndummas i o
& 120000 4 f Submerged [Braakwats1E0m)
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too000 RN 2B e A PR
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Fig. 4. Observed time-series of beach area using video monitoring after beach nourishment in Haecundae Beach.
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