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Change Detection of Land Cover Environment using Fuzzy Logic Operation :
A Case Study of Anmyeon-do

Dong-Ho Jang*, Kwang-Hoon Chi* and Hyoun-Young Lee**
National Geoscience Information Center, KIGAM*, Dept. of Geography, Konkuk University**

Abstract : The purpose of this study is to analyze the land cover environmental changes in the
Anmyeon-do. Especially, it centers on the changes in the land cover environment through methods of GIS
and remote sensing. The land cover environmental change areas were detected from remote sensing data,
and geographic data sets related to land cover environment change were built as a spatial database in GIS.
Fuzzy logic was applied for data representation and integration of thematic maps. In the natural, social, and
economic environment variables, the altitude, population density, and the national land use planning
showed higher fuzzy membership values, respectively. After integrating all thematic maps using fuzzy
logic operation, it is possible to predict the change quantitatively. In the study area, a region where land
cover change will be likely to occur is the one on a plain near the shoreline. In particular, the hills of less
than 5% slope and less than 15m altitude, adjacent to the ocean, were quite vulnerable to the aggravation
of coastal environment on account of current, large-scale development. In conclusions, it is expected that
the generalized scheme used in this study is regarded as one of effective methodologies for land cover
environmental change detection from geographic data.
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Fig. 1. Study area (Landsat TM image of 1996. 9. 1).

Table 1. Thematic maps used in land surface
environmental changes.

Thematic Maps Remarks

Contour Map 1:25,000

Natural Slope Map 1:25,000

Factors Drainage Map 1:25,000

Forest density Map 1:25,000

Road Map 1:25,000

Human - - -

Society Population density Map 1:25,000

Factors Establishments Map 1:25,000

Tourism resources Map 1:25,000

Legal National land use planning Map 1:25,000

Factors Forest use planning Map 1:25,000

Farmland use planning Map 1:25,000

Landsat 1996.9. 1. Landsat TM

2000. 6. 20. Landsat ETM+
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Fig. 2. Procedure for analysis of land cover environmental change in Anmyeon-do.
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Tidal flat 313 539( 02 o2 ool ool 132 11| o0 00| o1 o00]1000
Sand 78| 128 714 ] o02] o00] 00| 47| 09| 00| 05 02| 15]1000
Lake 00 00| 00|97 00| 00| 09] 30| 00| 00| 00| 04]1000
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1996 | Forest loose 00| 00| 00| 00| 44| 746] 65| 07| 46] 76 05| 1.1]1000
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Fig. 3. Land cover change detection using sateliite image.
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Fig. 4. Analysis of land cover change with respect to natural factors.
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Fig. 5. Analysis of land cover change with respect to human and society Factors.
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Fig. 6. Analysis of land cover change with respect to legal factors.
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Table 3. Fuzzy membership values assigned to each class in thematic map.

Type natural environment human - society environment planning
. forest population| establish- | tourism [national land) forest use { farmland
contour | slope | drainage road . . .
Class dense dense ment | resources juse planning| planning [use planning
1 0819 | 0688 | 0439 | 0735 | 0224 | 0322 | 0240 | 0768 | 0.002 | 0.00 0256
2 0.905 0.859 0.830 0.506 0.371 0.542 0.344 0.553 0.931 0.001 0.214
3 0411 | 0368 | 0.791 0217 | 0491 0623 | 0631 0.386 | 0.135 | 0.182 | 0.183
4 0280 | 0259 | 0518 | 0033 | 0651 0.810 | 0.773 0824 | 0003 | 0325
5 0.199 | 0.159 | 0417 0.848 | 0.853 0288 | 0.164 | 0525
6 0.135 0.157 0.392 0.176 0.734 0.968
7 0079 | 0.128 0340 | 0007 | 0272
8 0049 | 0.002 | 0214
9 0001 | 0001 | | 1 [ ]
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Fig. 7. Prediction maps based on various fuzzy operators.
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Table 4. Error matrices and accuracy assessment results of prediction images.

Error Matrix Accuracy(%)
fuzzy min reference data total change no-change average
change no-change
change 180 84 264 producer’s 66.18 79.10 72.64
no-change 92 318 410 user’s 68.18 71.56 72.87
total 272 402 674 overall 73.89
fuzzy reference data total change no-change average
max change no-change
change 221 17 238 producer’s 89.84 96.03 92.94
no-change 25 411 436 user’s 92.86 94.27 93.57
total 246 428 674 overall 91.80
fozzy algebraic reference data total change no-change average
sum change no-change
change 197 64 261 producer’s 7243 84.08 7826
no-change 75 338 413 user’s 7548 81.84 78.66
total 272 402 674 overall 79.38
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