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Automatic Coastline Extraction and Change Detection Monitoring
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Abstract

Global warming causes sea levels to rise and global changes apparently taking place including coastline changes.
Coastline change due to sea level rise is also one of the most significant phenomena affected by global climate
change. Accordingly, Coastline change detection can be utilized as an indicator of representing global climate
change. Generally, Coastline change has happened mainly because of not only sea level rise but also artificial factor
that is reclaimed land development by mud flat reclamation. However, Arctic coastal areas have been experienced
serious change mostly due to sea level rise rather than other factors. The purposes of this study are automatic
extraction of coastline and identifying change. In this study, in order to extract coastline automatically, contrast of
the water and the land was maximized utilizing modified NDWI(Normalized Difference Water Index) and it made
automatic extraction of coastline possibile. The imagery converted into modified NDWI were applied image
processing techniques in order that appropriate threshold value can be found automatically to separate the water and
land. Then the coastline was extracted through edge detection algorithm and changes were detected using extracted
coastlines. Without the help of other data, automatic extraction of coastlines using LANDSAT was possible and
similarity was found by comparing NLCD data as a reference data. Also, the results of the study area that is
permafrost always frozen below 0 C showed quantitative changes of the coastline and verified that the change was
accelerated.
Keywords : Landsat, MNDWI, Coastline Extraction, Change Detection, Climate Change, Global Warming
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Figure 1. The study area

Table 1. Summary of imagery used in the study
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Satellite images in the coastal area ‘

l<— Pre-processing ‘

MNDWI images

Dat Datum /
a. © Satellite/Sensor |Path/Row| map
acquired .
projection
1985-07-22 | Landsat-5/ TM | 078/010
2001-06-24 |Landsat-7/ ETM+| 078/010
WGS 84 /
2002-07-29 |Landsat-7/ ETM+| 078/010 UTM
2005-07-13 | Landsat-5/ TM | 078/010 sone SN
2008-06-19 | Landsat-5/ TM | 078/010
2010-08-21 | Landsat-5/ TM | 077/010
2011-06-28 | Landsat-5/ TM | 078/010

l

Thresholding by Otsu’ method

l

Removal of inland Water/islands‘

!

Extracting coastlines ‘

l<— Buffering based approach

Change Detection J

Figure 2. Flowchart
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A H(radiance information)E NASAONA AF3sl=
User Handbook®] #|3S- o]&slo] TAe] vi7] ghs
TOA WHAFER ¥ A&t}

L, = Gain X DN+ Bias )
rL,d*

PA = ESUN,cos (65) 2

oJ7]A:

L,: Radiance at the sensor’s aperture
(W/(m2-srad-um))
DN: original pixel value
Gain, Bias: given from the header file of
Landsat images
py: Unit less planetary reflectance

d: Earth-Sun distance in astronomical units
ESUN,: Mean solar exoatmospheric irradiances

O : Solar zenith angle (NASA User Handbook)
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Figure 3. The results of NDWI and MNDWI of the study area
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Figure 4. The result of coastline extraction
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(a) comparison of coastlines between 1985 and 2011

(b) Extracted coastlines

Figure 5. The results of experiment
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Figure 7. Comparison extracted coastline with NLCD
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