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Change Detection at the Nakdong Estuary Delta Using Satellite
Image and GIS
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Abstract

Nakdong Estuary Delta plays various roles of worldwide habitat for migratory birds and a sand supplier to
Haewoondae Beach and Gwanganri, which are tourist attractions of Busan. In this study, long-term topographical
changes of Nakdong Estuary (Jinwoo Islet, Sinja Islet, Doyodeung, Dadae Beach) coast were detected and
interpreted. Through the analysis of 34 years' satellite images, it was found out that a part in between front side and
back side of Jinwoo Islet increased, Sinja Islet was divided into two belts in 1970, and has formed an islet since
the 1980s and extended westward. Due to the rapid development of small islets in front of Baekhabdeung since
1990s, Doyodeung formed in the late 1990s and is still growing. To make coastal map of Nakdong Estuary area,
13 images, of which the tide level was 99+13cm, from the 112 Landsat images of the period from 1975 to 2009
were selected to section into water zone and land zone using NDV. And the rates of coastal line change such as
MATLAB EPR(End Point Rate) and LRR(Linear Regression Rate) were calculated using DSAS 4.0(Digital Shoreline
Analysis System). Through detecting topographical changes, EPR showed that the front(south) and back side(north)
of Jinwoo Islet moved southward at -0.93~2.56m/yr, and changes in costal line and area of Jinwoo Islet were low
and stable. The front and backside of Sinja Islet moved northward at 1~4m/yr, whereas the west side of Sinja Islet
was stable at 2~3m/yr and east side of Sinja Islet moved northward at 10m/yr or faster. The front and back side
of Doyodeung moved northward at 18~27m/yr, causing the increase of area, while the coastal line of Dadae Beach
moved westward at 7m/yr, causing the expansion of the beach. LRR also demonstrated a similar trend to EPR.
Although analysis of satellite images and GIS could enabled detection of topographical changes and quantitative
analysis of natural phenomena, we found that continuous observation of natural phenomena and various analytical
methods are required.
Keywords : Nakdong Estuary Delta, Landsat, Change Dection, DSAS
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No Date (ch‘jj) AA 3}1(:%5 z4 g,ﬁig
1 | 1975.02.03 | 110 | MSS | 57.00 | A% | 0.23
2| 1985.10.07 | 87 | T™M | 28.50 | €& | 0.35
3 11999.12.09 | 94 |ETM | 1425 | A& | 0.28
4 | 2000.08.05 | 109 |ETM | 14.25 | ¥& | 0.21
51 2001.08.24 | 124 | ETM | 14.25 | "EZ | 0.13
6 | 2002.03.20 | 89 |ETM | 1425 | W= | 0.24
7 | 2003.01.18 | 92 |ETM | 1425 | HE | 048
8 | 2005.10.06 | 113 |[ETM | 1425 | ®HE | 0.35
9 | 2006.09.07 | 84 |ETM | 1425 | 2E | 022
10 | 2007.04.03 | 92 |ETM | 14.25 | H& | 0.27
11 | 2008.10.30 | 101 | ETM | 14.25 | #& | 0.32
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5% T.M. 269.52 143.14 130.58 111.45 302.38 371.50 197.07
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Min -1.80 11.69 20.75 1471 1.48 3.29 “14.40
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1% 9. Landsat ETM, 2009.05.10

X 7. 459 Wd EslE(EY - m)

DATE 9= AR = =85
1975/02/13 983,160 423,845 Non
1985/10/07 989,212 481,867 Non
1999/12/09 990,417 897,448 515,919
2000/08/05 989,131 773,871 395,175
2001/08/24 991,303 792,419 451,763
2002/03/20 980,585 773,946 422,250
2003/01/18 | 1,107,392 920,992 602,555
2005/05/15 | 1,097,347 912,721 578,868
2006/09/07 | 1,135,765 904,964 461,079
2007/04/03 | 1,056,884 817,696 494,049
2008/10/30 | 1,086,885 847,706 518,075
2009/05/10 | 1,238,131 920,958 686,081
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Barrier Is A= A AT =
/ Statistics A B A B A B

E | Max 4.2 29 | 21.0 | 145 | 475 | 35.7
P | Min | -58 | -3.1 |-21.6 | -3.1 | 33.8 | -4.6
R | Mean 09| 09 36 | 45399 | 248
L | Max 3.8 231229 | 135|539 | 31.5
R | Min | -64 | -1.8 |-24.1 | -47 | 250 | -1.5
R | Mean | 0.6 | -4.1 32 34 | 435|242
L | Max 8.3 18.3 28.2
M | Min | Non |-11.7 | Non |-14.7 | Non | -3.3
S | Mean -34 2.7 19.6
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