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A Spatial Change Analysis of Water Quality Pollutant
using GIS and Satellite Image

Myung-Hee Jo' - Bong-Kyum Kwon? - Ki-Dong BuU®

2 o

GISSh 741719l Landsat TMR3S ol §slel 354 479 54 29 tlgh 2fod
FREEe] WS PARL FASGALNN BEF Az vl A o)F $lste] 52
o9l Bt oo ARES ARCINFOE ol §3fe] dlolEulo]~g 7533, 198543}
1997 9] 94GHLS ol§3te] AEEF HSWOE EANE EREE AYaTh obkel T
A7 EA O G BA B FUHENS FAse] 2R RAME WMEAS FEsgon], F
29 Faegde] WYL WATRER Astel AEAE Feldn FARML WAL
BAA, £A0GAAE TN AT, 2HE, Teln g oge] REWS 353 24299
Fo 999ol TURAL FEF Rl oINSl Afeld ode) Rt 2AAGS T
Bl A, 2%A FARAT AP o0 et glgel  dvelA Witk

FR04: GIS, 1YY, EXTSEFE

ABSTRACT

The purpose of this study is to analyze the spatial change of water quality pollutant in the
upper-stream of Kumho River basin. For this purpose, it compared with ground survey data of water
quality measurement, using GIS and Landsat TM image, and then constructed a database of water
quality pollutants in the watershed by Arc/Info. Also the land cover classification maps of 1985 and 1997
were prepared using maximum likelihood classification. This study detected and analysed the classified
images to produce the area of land cover change per sub—basin. In addition, choropleth maps were
prepared with spatial change value of water quality pollutants, and overlay analysis was carried out with
weight score for each layer. The results of this study revealed that population, animals and
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fruit orchards were main factors in the spatial change of water pollution of Kumho River basin. The

Comparision of pollutions by sub-basins showed a high pollution value in Daechang—chun and Omok

—chun stream which follows through the urban area.
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Classification, Spatial Analysis, Water Quality Pollution
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FIGURE 1. Sub-basin boundary map

FIGURE 2. Administrative boundary map
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TABLE 1. Water quality of upstream area in Kumho River (= m/)
= 3 232 M 1X™ 252 M 2X & (1992 AlA)
X A (Zxm) (&)
as

e =5 pH DO BOD COD SS =2k pH DO BOD COD SS
1984 16.5 7.7 9.7 1.9 29 8.2
1985 164 75 8.7 1.8 3.3 6.0
1986 13.0 75 9.7 1.2 34 34
1987 14.8 77 107 1.6 3.0 4.2
1988 12.7 7.3 9.6 1.4 19 29
1989 14.0 74 9.9 1.0 2.0 29
1990 14.0 74 110 1.1 2.0 1.6

1991 14.0 76 110 09 2.2 2.3

1992 13.0 74 104 0.9 1.6 1.5 3.1
1993 16.0 75 105 0.8 1.7 21 19
1994 16.0 74 100 0.6 1.7 0.6 39

1995 15.7 76 100 0.7 1.7 0.9 17 81 133 73 123 120

1996 13.0 73 100 0.6 1.6 0.6 14 8 11.5 41 8.1 6.3

1997 13.0 7.3 9.6 0.5 1.9 0.8 14 83 105 4.2 89 6.3
(37474, 1997)

TABLE 2. The change of population distribution TABLE 4. The Change of livestock distribution
(ebgl: o) d R -
1 : Al dE A g x| =
~ 2 M| o o M K| A

|4 = 1992 21086 64878 826405
1992 143,122 125,082 1993 23646 70,758 753,602
1993 149,976 125,640 o W 1994 26671 79554 782547
1994 157,429 124,161 1995 31,031 79781 782,951
1995 165571 123,406 1996 32,322 92349 1,120,093
1996 186,310 122,027 1992 25300 47,746 312,704

1993 24626 45,529 253,423
24816 44,458 214,044
1995 29451 48,519 315,907
1996 29,824 57,430 281,558
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TABLE 3. Classification of livestock EAAZ 7IFEH de I ALk
jes BN EH X] = o\:lqiﬂ%% %%L% 1985%011 °§Xﬂ 257H (ﬁi‘”, 75‘
= - Bl N _
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TABLE 5. List of digital thematic maps
NO Thematic Data Source Coverage
map type
1 2977 A8 =(1:250000  Polygon
2 JA 7 AFE(1:250000  Polygon
3 sHAI 218 12(1:25,000) Line
4 29 28 %£(1:25,000) Line
5 TaA A3 %(1:25,000) Line
6 FEAFAEAA 2 %(1:25,000) Point
7 EXYEEFE Landsat TM Pixel
8 JTEEE FANAF9, 1997)  Polygon
9  JIEFEEE BAN7THI985, 197)  Polygon
10 FFEIT FAA7985, 1997)  Polygon
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FIGURE 3. Land cover classification by supervised classification
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TABLE 6. The change of land cover area in multi-temporal(1985, 1997)

. d

=

[0

b

=

=
|_

Al

—
-

1997

s

198 1997

]

1986 1997

e

1985

1997

3¢ 1% 197 B¢

56.0034 51664
376006 3A1%
7169 834709
125.0406 1049346
145908 11.8260
306432 36.8902

-4333 25425 67950
-349%6 08262 40023
-6.2460 44721 125319
-20106 17,5302 37.1862
277648 51174 88983
-37330 48177 93301

4255 12%1 08298
31761 05040 0536
80668 28962 37251
19656 13.3731 136782
37809 356069 21600
47214 5215 392H

-0.4653
0.0815
0.8289
03061

-1.399

-1.2861

04545
02772
1.68%6
42867
1.3360
09225

1.0062 05617 0.0064 00054 0
05662 02880 0 0 0
16497 -0.0099 48610 22122 -2.6383
43623 0076 0617 06210 0.0693
17757 0.3897 00774 0.0675 -0.009
1318 0.3%60 0.3114 0.2331 00783

722839 61.3660-109224 146421 25,0821 104400 102177 89010
27318 1498 -1.2393 11916 28980 17064 2439 16182
46377 23400 22977 31347 3940 08073 2749 28690
44635 404217-140418 131652 276912 14526 137421 10.3869
9712018 76,1499 -21.1419 20.2149 37.4202 172063 16.3746 20.2725
06642 05121 01521 04446 0418 0.0972 03015 0.3087

-1.3167
-08217
0.1233
-3.3002
3891
0.0072

19710
0644
29025
409%
57663
02925

39033 1.9323 04914 0.3582 -0.1332
09891 0.3447 00144 00243 0.009
42583 1.3563 01665 01773 0.0103
6.9930 2.803 06156 05931 -0.0225
578710 0.0207 0.7110 0.7290 0.0180
03159 00234 01719 01962 0.0243

BRI EHRERBE

BI0
Bl1
BI2

BI13
Bl4
BI5
BI6

16330 1.3662
625041 545922
13482 10624
1208 283302

-03168 1.0630 14049
-79119 21.2751 20236
-3.3228 82666 151686
-5/71906 124344 22,036

03619 0729 07738
79606 14.5606 11.2707
69021 87174 51984
96021 91107 4432

0.04%9
-3.2009
-0.3019
-46782

05301

2.0169
1.8603

04770 -0.0531 02124 01845 -0.0279
6.0345 33624 05751 04590 -0.1161
21699 01530 1.0215 08082 -0.2133
26046 08343 05742 06066 0.0824

B17
BI8
BI19

09765 03%1 -03814 32625 40824 0319 07330 08073 00693 08631 0.7119 -01512 0.3834 0.2268 -0.1566
100.30% 706914 -296181 39,6406 798057 40.1652 41.2785 17.2368 -24.0417 11.5128 25,1532 136404 26163 24705 -0.1458
7845 26163 90067 102672 12106 31257 44217 12060 33183 36477 03294 0873 06634 02196
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FIGURE 4. The change rate of orchard and
crop land per sub—basin
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FIGURE 5. Spatial distribution of water pollutant
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