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Monitoring of Shoreline Change using Satellite Imagery and Aerial Photograph :
For the Jukbyeon, Uljin

JinAh Eom***, Jong-Kuk Choi*, Joo-Hyung Ryu* !, and Joong-Sun Won**

*Korea Ocean Satellite Center, KORDI, **Department of Earth System Sciences, Yonsei University

Abstract : Coastal shoreline movement due to erosion and deposition is a major concern for coastal
zone management. Shoreline is changed by nature factor or development of coastal. Change of
shoreline is threatening marine environment and destroying. Therefore, we need monitoring of
shoreline change with time series analysis for coastal zone management. In this study, we analyzed the
shoreline change using airphotograph, LiDAR and satellite imagery from 1971 to 2009 in Uljin,
Gyeongbuk, Korea. As a result, shoreline near of the nuclear power plant show linear pattern in 1971
and 1980, however the pattern of shoreline is changed after 2000. As a result of long-term monitoring,
shoreline pattern near of the nuclear power plant is changed by erosion toward sea. The pattern of
shoreline near of KORDI until 2003 is changed due to deposition toward sea, but the new pattern
toward land is developed by erosion from 2003 to 2009. The shoreline is changed by many factors.
However, we will guess that change of shoreline within study area is due to construction of nuclear
power plant. In the future work, we need sedimentary and physical studies.

Key Words : Shoreline change, LIDAR, Aerial photograph, Kompsat-1/2, Uljin.
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Fig. 1. The Landsat image of the Uljin-gun and east of Korea
peninsula. The study area is rectangled in red.
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Table 1. List of the image used in this study with R.M.S. errors of image-to-image registration.

Sensor . |  Date Spatial resolution (m) | Number of GCPs. | Average RM.S. error for image (pixes):

1971.08 09 7 0403
Aerial photograph |—— 23010 06 12 3.989
2008.02~03 05 12 3.030
2008.06 025 20 2597
IKONOS 2000.12.08 1 13 2336
KOMPSAT-1 2003.06.08 66 16 2048
2004.05.29 66 26 1674

KOMPSAT-2 20070605 4 Reference image
2009.10.20 16 | 2303
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Fig. 2. The reflectance spectra which were acquired near the
KORDI (X-axis : wavelength, Y-axis : reflectance, blue
line : dry sand, red line : wet sand, green line : 50 cm
above the sea surface, purple line : 100 cm above the
sea surface).
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Fig. 3. Aerial photographs and satelfite images over the study area. Red line dencted the shoreline of Jukbyeon.
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Fig. 4. (a) DEM of the study area which was generated from
LiDAR data, (b) DEM near the nuclear power plant, (c)
DEM near KORDI, (d} 3-D DEM near the nuclear
power plant, (¢) 3-D DEM near KORDI.

DEM profiles (m)

— — Near the nuciear power plant
Near the KORD!

H | T [ T [ T
] 20 40 60 80
Distance (m)
Fig. 5. DEM profiles extracted from LIDAR data along the line
A-A’ and B-B' marked in Fig. 4b and 4c, respectively.
Dash fine : near the nuclear power plant, solid line :
near KORDI.

= 2008.02
- 2008.06
- 2009.10

{a) 4971~ 2004

Fig. 6. The shoreline extracted from aerial photographs and
satellite image near the nuclear power plant. The
shoreline (a) from 1971 to 2004, {b) from 2004 to 2009,
(¢} in 1971, 1980, 2004 and 2009.
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Fig. 7. The shoreline extracted from aerial photographs and
satellite image near of the KORDI. The shoreline (a)
from 1971 to 2004, (b) from 2004 to 2008, (c) in 1971,
1980, 2003 and 2009.
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Fig. 8. The mechanism of the erosion and deposition near the
shoreline according to the longshore current flow
disturbance due to the artificial coastal structures
{modified from Kim and Kim, 2010}.
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