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Abstract

Time-series change in Gyeongpo beach shoreline was illustrated using DGPS(Differential Global Positioning System,
resolution < 0.6m) observation from April, 2009 to April, 2010. The shoreline was subdivided into 12 areas, and westward
and eastward movement of shoreline position at each area was calculated. In general, the shoreline moved toward sea during
summer, and it moved toward land during winter. The southern and northern part of the shoreline had different pattern in
time-series. The shoreline in the southern part moved toward sea during summer and moved toward land during winter, but
time-series pattern of the shoreline in the northern part was more complicated than that in the southern part. Pattern of
time-series change in the northern part was made up of three different types; the first is that the shoreline moves continuously
toward land, and the second thing is that the shoreline's movement is the opposite to the southern part, and the third thing is
that the shoreline maintains a state of equilibrium without any great fluctuation. The total length of the shoreline was the
largest during winter and the smallest during summer. In general, time-series change in the shoreline had positive(+)
relationship with sea surface pressure and wind speed.

Key Words : DGPS, Gyeongpo beach, Shoreline, Time-series change
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Table 1. DGPS specification

Item Specification
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Fig. 1.

2009-2010% 7

B: Gyeongpo beach

G: Gangneung regional meteorological station
Y: Yangyang regional meteorological station

M: Mukho tidal station

Research area in Gyeongpo beach shoreline. The
shoreline was divided into 12 sub-areas. The distance
of each sub-area is about 170 m.
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Fig. 2. Time-series change in sea surfae pressure (top) and wind speed (bottom) at Gangneung
weather station and Yangyang weather station.
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Fig. 3. Time-series change in sea surface elevation (cm) at Mukho tidal station from April, 2009 to April, 2010. Thick line and
arrow indicate the period when field observation occurred.
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Table 2. Field observation period
Y M D H M Y M H M Y M D H M
2 11 00 4 700 4 8 23
Apr. 9 11 00 Sep 1 700 Feb. 20 14 20
26 11 00 18 700 , 27 13 30
3 11 00 25 7 00 0 5 13 18
0 11 00 1 7 00 I 13 11 40
Mar
Mar. 17 11 00 9 7 00 O 19 16 00
24 11 00 5 Oct. 16 700 26 12 13
31 1 00 o 23 700 Apr. 1 18 22
7 11 00 O 30 15 00
2 3 11 00 9 6 7 35
0 Jun. 21 1 00 1 2 15
0 Nov.
0 2 11 00 19 13 00
5 7 00 27 16 00
1 12 7 00 4 10 00
Jul 19 700 Dec. 11 15 55
26 7 00 18 10 10
2 7 00 1 1 5
8 7 00 2 0 15 00
Aug. 15 7 00 (1) Jan. 15 730
23 70 2 8 48
30 700 30 14 20

Y: year, M: month, D: day, H: hour, M: minute
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Table 3. Seasonal mean wind speed and main wind

directions at Yangyang and Gangneung regional
meteorological station

Season| Spring Summer | Autumn | Winter
Region WS WD|WS WD |WS WD/WS WD
Yangyang 4.5 SW 33 SW 38 SW 52 SW
Gangneung 43 SW 34 SW 40 SW 47 SW

WS: wind speed (m/sec), WD: main wind direction

| — 10m/sec |

Apr Jun Au Oct Dec Feb Apr
20%9 9 2010 P

Jun Aug Oct Dec Feb Apr

o

Fig. 4. Wind stick vector diagram at Gangneung weather
station (top) and Yangyang weather station (bottom).
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Fig. 5. Time-series change in Gyeongpo beach shoreline from April, 2009 to April, 2010.
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Fig. 6(a). Time-series change from area 'R-1' to area 'R-6' in Gyeongpo beach shoreline.
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Table 4. Correlation coefficients between change in shoreline and wind speed (WS), sea surface pressure (SSP)

Shoreline vs SSP

Shoreline vs WS

Region D-4 D-3 D-2 D-1 D-4 D-3 D-2 D-1
R-1 -0.53 -0.49" -0.49" -0.53 -0.40" -0.38" -0.47 -0.49
R-2 -0.15% -0.14 -0.10% -0.10% 0.07% 0.02% -0.07% -0.17%
R-3 036" 034" -0.33" 035" -0.13% -0.17% 027" 032"
R-4 037" 035" -0.36" -0.41" -0.19% -0.22% -0.34" -0.38"
R-5 -0.05" -0.05" -0.03" -0.06" 0.07% 0.04" -0.08" -0.14"
R-6 0.21% 0.20% 025" 027" 0.42" 031" 0.23% 0.12%
R-7 039" 037" 035" 036" -0.16" -0.20" 0.29" 035"
R-8 -0.12% -0.13" -0.10% -0.11% 0.03" 0.01" -0.07" -0.16N
R-9 0.08" 0.07" 0.12" 0.13" 0.26™" 0.20" 0.12N 0.03"
R-10 017" 017 -0.17% -0.18" 0.04" -0.02% -0.08" -0.11N
R-11 0.13" 0.11" 0.13" 0.13" 031" 0.26™" 0.17" 0.13¥
R-12 0.15" 0.12" 0.13" 0.12" 0.29" 0.30" 0.23" 0.17%
Total 0.11Y 0.13Y 0.13% 0.11Y 0.08~ 0.03Y 0.00~ -0.09%

D-1~D-4: days in advance from field observation time
*.p<0.001, ":p<0.05, " :p<0.1,N:p>0.1
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Julian day when the shoreline moved to the easternmost
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Fig. 7. The maximum annual and seasonal range at each area in Gyeongpo beach shoreline.
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Fig. 8. Time-series change of total length in Gyeongpo beach shoreline.
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