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Abstract : Reliable assessment of Land Use and Land Cover (LULC) changes greatly improves many
practical issues in hydrography, socio-geographical research such as the observation of erosion and
accretion, coastal monitoring, ecological effects evaluation. Remote sensing imageries can offer the
outstanding capability to monitor nature and extent of land and associated changes over time. Nowadays
accurate analysis using remote sensing imageries with high spatio-temporal resolution is required for
environmental monitoring. This study develops a methodology of mapping and change detection in LULC
by using classified Korea Multi-Purpose Satellite-2 (KOMPSAT-2) multispectral imageries at Jeonbuk
and Jeonnam provinces including protected tidal flats located in the west coasts of Korean peninsula from
2008 to 2015. The LULC maps generated from unsupervised classification were analyzed and evaluated
by post-classification change detection methods. The LULC assessment in Jeonbuk and Jeonnam areas
had not showed significant changes over time although developed area was gradually increased only by
1.97% and 4.34% at both areas respectively. Overall, the results of this study quantify the land cover
change patterns through pixel based analysis which demonstrate the potential of multispectral KOMPSAT-
2 images to provide effective and economical LULC maps in the coastal zone over time. This LULC
information would be of great interest to the environmental and policy mangers for the better coastal
management and political decisions.
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Step 2 Image preprocessing ]

(@ Radiometric correction
(@ Geometric correction

.
Step 3 Unsupervised Classificaiton ]
(1) ISODATA algorithm
K- Igorithm
L (@ K-means algori )
Step 4 Chagne Detection Technique ]

(@ Post calssification comparison
(2 Pixel-based image differencing

Analysis of land classification change ]

Fig. 1. Procedure of this study.
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Fig. 2. KOMPSAT-2 imageries over study area; (a) Julpoman &
Gochnag wetland, (b) Jeongdo wetland.
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Table 1. Description of KOMPSAT-2 multi-spectral image data

(;(;?;gtgiegrt;d Area (km’) ESMPSAT-Z Image (:a(t;) Cloud condition Tide condition
Julpoman 49 April 05,2009 October 04,2014 Low tide
Gochang 104 April 05, 2009 October 04, 2014 0% Low tide
Jeongdo 313 August 08, 2008 January 15,2014 Low tide

Table 2. Characteristics of bands onboard in KOMPSAT-2
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Fig. 4. (a) Panchromatic (1 m) and (b) Multi-spectral (4 m)
images of KOMPSAT-2 including Jeongdo wetland at
different days.

October 04, 2014
Fig. 3. (a) Panchromatic (1 m) and (b) Multi-spectral (4 m)
images of KOMPSAT-2 including Julpoman and
Gochang wetlands at different days.
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Table 3. Summary of Unsupervised classification results from KOMPSAT-2

a. Jeonbuk Province

Class name - 2009 - 2014
Pixel count Area (km’) Percent (%) Pixel count Area(km’) Percent (%)
Water 58812 54.11 24.07 50689 46.91 20.85
Wetland 22785 20.96 9.33 26462 24.49 10.88
Mixed Forest 118828 109.32 43.63 119390 110.49 49.11
Agriculture 34468 31.71 14.11 32383 29.97 13.32
Residential/Developed 9437 8.68 3.86 14192 13.13 5.84
Bare soil 1 0.00 0.00 2 0.00 0.00
Total 244331 225 100 243118 225 100
b. Jeonnam Province
2008 2014
Class name : ;
Pixel count Area (km’) Percent (%) Pixel count Area(km’) Percent (%)

Water 1496694 83.63 3717 1847099 96.39 42.84
Wetland 1259054 70.35 3127 1175635 61.35 27.27
Mixed Forest 502345 28.07 12.47 471329 24.60 10.93
Agriculture 401009 2241 9.96 330453 17.25 7.66
Residential/Developed 270011 15.09 6.71 476404 24.86 11.05
Bare soil 97740 5.46 243 10957 0.57 0.25
Total 4026853 225 100 4311877 225 100

Table 4. Matrices of land use and land classification changes area (%)

a. Jeonbuk Province

2009 2 Water Wetland | Mixed Forest | Agriculture I]{)e:\lgfggjé/ Bare soil Totg)zrea
Water 0 86.27 13.49 0.00 0.09 0.15 100
Wetland 0 0 45.14 0.03 54.39 045 100
Mixed Forest 0 0.69 0 96.93 1.01 1.36 100
Agriculture 0 0.21 52.65 0 47.14 0.00 100
Residential/Developed 8.77 5.26 45.61 22.81 0 17.54 100
Bare soil 14.13 3.26 7391 0.00 8.70 0 100
b. Jeonnam Province
2008 2 Water Wetland | Mixed Forest | Agriculture I};;ﬁfgs:é/ Bare soil Totg;’a)rea
Water 0 48.04 15.40 3.06 19.20 14.30 100
Wetland 78.26 0 4.00 541 747 4.87 100
Mixed Forest 7.12 6.38 0 8.26 65.23 13.01 100
Agriculture 19.43 16.11 13.15 0 48.78 2.53 100
Residential/Developed 6.68 12.11 21.81 53.30 0 6.10 100
Bare soil 25.81 41.86 12.65 4.85 14.84 0 100
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Table 5. Population change and (growth rate) comparison

Application of KOMSAT-2 Imageries for Change Detection of Land use and Land Cover in the West Coasts of the Korean Peninsula

Area 1980 1985 1990 1995 2000 2005 2010
Jeonbuk 2,286,720 2,201,265 2,069,378 1,900,558 1,887,239 1,778,879 1,766,044
Province (0.99) (0.99) (0.98) (1.00) 0.99 (1.00)
Jeonnam 3,778,777 3,747,506 2,506,944 2,066,109 1,994,287 1,815,174 1,728,749
Province (1.00) (0.92) (0.96) (0.99) (0.98) (0.99)

Wetland - -
Mixed forest I -
Agriculture
residential/developed - _
Bare soil -
-5% 0% 5% -10% -5% 0% 5% 10%

(a) Julpoman & Gochnag (2009 - 2014)

wetland from 2008 to 2014.

35°38'N

126%0°E

(@

(b) Jeongdo (2008 - 2014)
Fig. 6. Comparison of the land use and land cover changes; (a) Julpoman & Gochang wetland from 2009 to 2014, (b) Jeongdo
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126%15%

Fig. 7. Pixel based change detection map; (a) Julpoman & Gochang wetland from 2009 to 2014, (b) Jeongdo wetland from 2008 to

2014.
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A 200 Kilometers
02 0 02 04 06 08
NDVI Colorscale
(@ (b)
Fig. 8. Normalized Difference Vegetation Index (NDVI) mapping using MODIS onboard Terra satellite; (a) April 2009, (b) October

2014.

0 5 10 20 Kilometers
[T |

NDVI Colorscale

Fig. 9. NDVI mapping using MODIS onboard Terra satellite; (a) Julpoman & Gochang wetland on April 2009, (b) Julpoman & Gochang
wetland on October 2014, (c) Jeongdo wetland on August 2008, (c) Jeongdo wetland on January 2014.
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Fig. 10. Land use and land cover classification derived from KOMPSAT 2 for Jeongdo wetland (a) August 08, 2008, (b) January 15,

2014.
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