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ABSTRACT

The objective of this study was to evaluate land cover classification of PyeongTaeg area by Landsat
Thematic Mapper Data June, 1997. This study was also to make more correct reference data using
DGPS, aerophoto, and topographical chart etc.. The result of the area of paddy and upland were esti-
mated 4,949 km? and 16,157 km?, respectively. Correctness of estimation by using DGPS, aerophoto,
topographical chart were shown over 90% correct in case of rice paddy field, water, and sea, while
upland, vinyl house, forest, grassland, village were shown low correctness. Total average accuracy was
shown to be 85.8%. Correctness of paddy field showed high value of 92%, showing that use of remote
sensing data was proved to be effective methods to estimate spatial distribution and cultivation status
of paddy field. Classification result of sea, water area, downtown had higher correctness, while
upland, vinyl-house, grassland were proved to be relatively low correctness because of it's small area
and mixed distribution.
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Table 1. Characteristics of Landst TM bands
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(Lillesand and Kiefer, 1994)

Band 1 (Biue)

Designed for water body penetration, making it useful for coastal water mapping. Also useful

0.45~0.52 um for soil/vegetation discrimination, forest type mapping, and cultural feature identification
Band 2 (Green) Designed to measure green reflectance peak of vegetation for vegetation discrimination and
0.52~0.60 pm vigor assessment. Also useful for cultural feature identification

Band 3 (Red) Designed to sense in a chlorophyll absorption region aiding in plant species differentiation.
0.63~0.69 um Also useful for cultural feature identification

Band 4 (Near IR) Useful for determining vegetation types, vigor, and biomass content, for delineating water
0.76~0.90 pm bodies, and for soil moisture discrimination

Band 5 Mid IR) Indicative of vegetation moisture content and soil moisture, Also useful for differentiation of
1.55~1.75 pm snow from clouds

Band 6 (Thermal IR) Useful in vegetation stress analysis, soil moisture discrimination, and thermal mapping appli-
10.40~12.50 pum cations

Band 7 (Mid IR) Useful for discrimination of mineral and rock types. Also sensitive to vegetation moisture con-
2.08~2.35 pm tent

Fig. 1. Flowchart of study.
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Table 2. Calculation of OIF* for Landsat TM(1997.6.16)

Standard Deviation
Bands 1 2 3 4 5 6 7
S.D 7.931 5.643 16.393 30.953 51.927 51.927 22.771
Correlation Matrix
1 2 3 4 5 6 7
Band 1 1.000
Band 2 0.922 1.000
Band 3 0.851 0.964 1.000
Band 4 0.113 0.267 0.337 1.000
Band 5 0.507 0.656 0.737 0.780 1.000
Band 6 0.552 0.630 0.683 0.521 0.680 1.000
Band 7 0.594 0.700 0.764 0.559 0.860 0.700 1.000
OIF(BGR)

OIF(567) = 35.663

OIF'(123) = 10.953
OIF(124) = 34.147
OIF(125) = 31.405
OIF(126) = 8.936
OIF(127) = 16.406
OIF(134) = 42.436
OIF(135) = 36.386
OIF(136) = 14.166
OIF(137) =21.324
OIF(145) = 64.792

OIF(234) = 33.750
OIF(235) = 31.370
OIF(236) = 11.972
OIF(237) = 18.458
OIF(245) = 51.920
OIF(246) = 29.437
OIF(247) = 38.857
OIF(256) = 31.923
OIF(257) = 36.243
OIF(267) = 16.570

OIF(345) = 53.489
OIF(346) = 34.063
OIF(347) = 42.196
OIF(356) = 35.005
OIF(357) = 38.570
OIF(367) = 20.673

OIF(456) = 44.417
OIF(457) = 47.997
OIF(467) = 33.071

OIF(146) = 37.126
OIF(147) = 48.645
OIF(156) = 37.407
OIF(157)=42.123
OIF(167) = 19.462

IF N S,.+Sj+Sk
© CR i+

Sk : standard deviation for band k

| r,»jl : absolute value of the correlation coefficient between band i and j

distance classifier), 335 'Y (parallelepiped cla-
ssifier), -5 (maximum likelihood classifier)
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Table 3. Mean and standard deviation of training sets for supervised classification

Bands
Training sets ! 2 3 4 3 6 7

Deep sea Mean 118.31 45.70 58.71 28.66 13.92 123.64 4.06
Std. 3.60 2.47 5.54 232 3.23 1.06 1.73
Tidal land Mean 127.62 52.30 83.54 61.22 77.06 137.78 26.82
Std. 3.13 2.03 4.04 5.24 14.46 235 5.99
Water Mean 109.25 40.85 53.87 35.68 16.55 131.14 4.68
Std. 2.86 1.82 2.76 15.44 11.26 1.12 3.24
Industrial asea Mean 132.24 62.02 117.54 107.19 178.25 145.13 77.18
Std. 7.35 5.16 15.04 15.24 37.76 2.14 19.14
Paddy Mean 116.48 47.23 69.31 78.96 48.55 135.77 14.73
Std. 3.20 1.89 532 10.06 17.00 1.01 6.46
Bare soil Mean 130.32 62.98 128.30 134.13 215.96 143.78 88.44
Std. 552 4.50 15.27 10.16 32.15 1.53 19.76
Urban Mean 137.96 59.57 102.39 98.13 139.94 148.94 64.81
Std. 6.98 520 10.85 13.44 28.26 3.60 15.08
Grass Mean 112.41 45.74 63.51 128.00 98.46 134.41 24.82
Std. 3.92 2.64 6.72 27.30 26.27 1.78 9.91
Upland Mean 116.89 50.50 84.61 128.11 149.00 140.28 50.39
Std. 3.57 273 10.36 9.35 31.78 191 11.15
Forest Mean 107.20 40.60 54.60 116.72 85.14 132.84 20.81
Std. 3.47 2.30 6.14 19.08 20.68 229 7.81
Village Mean 126.97 58.35 103.38 116.39 167.01 145.78 68.08
Std. 9.23 7.01 18.75 17.09 43.55 3.29 24.33
Vinyl house Mean 129.79 54.73 89.44 111.70 129.03 141.04 46.44
Std. 5.60 3.50 9.92 18.83 38.33 295 18.37

Legend
7] idat tang
& raoy
7 water
K Ocep sea
a .,
B rorest {5 mdusteal
[ vinage W vroen
. Upland . Open arsa

Fig. 2. Map Landcover classification in Pyeong taeg arca (Lansat TM 1997. 6. 16).

Kilometers
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Table 4. Landcover classification area by administrative division in Pyeongtaeg area (Unit : km?)
Class Region  pr ST ST PS PS OS JW HD GD CB AJ Totl
Paddy 1,3104 6452 1,045.6 1,598.0 2,950.9 1,757.8 815.5 1,815.6 1,513.8 1,841.1 863.3 16,1572
Upland 5127 5972 3609 5747 5183 1792 2559 4022 4550 6767 417.1 49499
Vinyl house 4272 4126 4493 734 2405 740 4554 382 2443 592 288 25029
Grass 6015 643.6 3094 7743 657.1 370.8 3552 6002 473.01,069.1 5095 6,363.7
Forest 2249 6875 279 480.0 118.6 151.6 1,032.0 5249 31.0 7705 4028 44517
Bare soil 366 433 117 2156 682 252 168 423 279 1286 1430 7592
Urban 408.7 461.8 1307 1231 908 167 1248 167 451 122 324 14630
Village 6269 6387 441.8 6587 731.0 2951 4490 3732 571.7 6025 359.6 5,7482
Industrial area 739 S81 459 8418 940 760 643 832 904 491 550 1,536.7
Water 14.0 02 127 3713 3233 1818 1.5 7763 722 1198 298 19029
Tidal land - - - 622 - - - 296.6 - - - 358.7
Deep sea - - - 1,8322 - - - 3243 - - - 2,162.4
Total 4,236.8 4,188.2 2,835.9 7,611.3 5,792.6 3,128.0 3,570.5 5,298.7 3,524.1 5,328.8 2,841.5 48,3564

* PT:Pyeongtaeg, ST:Songtan, SsT:Seotan, PS:Poseung, PsS:Pengseong, OS:Oseong, JW:Jinwe, HD:Hyundeog

GD:Godeog, CB:Cheongbug, Al:Anjung
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Table 5. Evaluation of accuracy with reference data. (Unit : %)
Class Gr In Ur Ba Ti Pa  Wa De \%! Fo VL Up Total
Grass 78 0 0 0 0 15 0 0 1 4 0 1 100
Industrial 1 91 1 0 0 0 0 1 0 1 1 100
Urban 0 1 94 1 0 0 0 2 0 2 0 100
Bare soil 0 4 1 94 0 0 0 0 0 0 1 100
Tidal land 0 1 1 0 96 2 0 0 0 0 0 0 100
Paddy 5 0 0 0 0 92 1 0 0 1 1 0 100
Water 0 0 0 0 0 0 95 5 0 0 0 0 100
Deep_sea 0 0 0 0 0 0 2 98 0 0 0 0 100
Vinyl house 0 0 12 0 0 10 0 0 69 0 10 0 100
Forest 10 0 0 0 0 3 0 0 0 82 2 3 100
Village 1 1 7 2 0 0 0 0 11 0 76 2 100
Upland 24 0 0 4 0 1 0 0 0 0 5 65 100

Total Accuracy = 85.8
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