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ABSTRACT

The purpose of this article is to examine land use change in the fringe area of a metropolitan city through
multi-temporal data analysis. Change detection has been regarded as one of the most important applications
for utilization of remotely sensed imageries. Conventionally, two images were used for change detection, and
Arithmetic calculators were generally used on the process.

Meanwhile, multi-temporal change detection for a large number of images has been carried out. In this
paper, a digital land-use map and three Landsat TM data were utilized for the multi-temporal change detection.
Each urban area map was extracted as a base map on the process of multi-temporal change detection. Each
urban area map was converted to bit image by using boolean logic. Various urban change types could be
obtained by stacking the urban area maps derived from the multi-temporal data using Geographic Information
System(GIS). Urban change type map was created by using the process of piling up the bit images. Then
the urban change type map was compared with each land cover map for the change detection.

Dalseo-gu of Daegu city and Hwawon-eup of Dalsung-gun, the fringe area of Daegu Metropolitan city,
were selected for the test area of this multi-temporal change detection method. The districts are adjacent to
each other. Dalseo-gu has been developed for 30 years and so a large area of paddy land has been changed
into a built-up area. Hwawon-eup, near by Dalseo-gu, has been influenced by the urbanization of Dalseo-gu.

* ol RS 00NE AR AFHd sl AFHR



(FELE RS EE Vol3). Nol

From 1972 to 1999, 3,507.9ha of agricultural area has been changed into other land uses, while 72.7ha
of forest area has been altered. This agricultural area was designated as a ‘Semi-agricultural area’ by the
National landuse Management Law. And it was easy for the preserved area to be changed into a built-up

area once it would be included as urban area.

Finally, the method of treatment and management of the preserved area needs to be changed to prevent
the destruction of paddy land by urban sprawl on the urban fringe.

Key Words : Multi-temporal Change Detection, Boolean Logic, Bit Image, Geographic Information

System, Remote Sensing, Land Use Change
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Figure 1. Introduction of surveyed site, Dalseo—gu,
Daegu and Hwawon—eup, Kyungsangbukdo,
Korea
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Table 1. Accuracy assessment of the land cover classification(unit : ha)

Land use Urban Barren Grass Paddy Forest ‘Water
Year * 17 | T ]F | T ] F | T][F|T[FIlTIF Total
1985 No. of cells 187 13 25 7 210 25 201 21 1,355 35 11 0 9090
Accuracy (%) (935) | (65) | (781) | (21.9) | (89.4) | (106) | (905) | (95) | (975) | (2.5) (100) | (0.0 '
1994 No. of cells 198 11 18 135 14 218 16 1,276 40 45 1 1974
Accuracy (%) 4 | 63 | &7 | 143) | (906) | 04) | (93D | (69) | (97.0) | (30) | (97.8) | (22) ’
1999 No. of cells 322 18 3 256 36 156 12 930 3 27 0 L824
Accuracy(%) @7 | 63) [ @) | 29 | 877 [ 123) [ (929) | (7.1) | (966) (34) | (100) | (0.0 i
®: True : °: False
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Figure 2. Process of the analysis of the environmental
sensitivity by urban change.
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Table 2. Interpretation of each digit in the unsigned
4 bit binary image

(1) A3 o9 197213 EAold &4

TA] mE Exol4-E 1 AR ujet 43 A
o] HYTh T2dRE 'W0E7A EAE MY AY
E Z EAXYeR AgH7 A g EXold= &
HE A3} Table 49 20] =5AAH(Paddy) 3 2
A2 (Upland) ol A3& ©do} o 452 A8
9 Aeg FAson SANHE I GRlE
ge Aol EAR HAEHYETE & F At

AT =R G} AR ol Hlg) HA|2]H
AEe 47 35S & F AAE, =R B
d, 949 T18)7 '99de) 242} 6734ha, 1,042.6ha 121X

Year =
7} AFE EAA o7 R o EQAly
Digt 1972 1985 1904 1909 619.0ha”t A5 : 1Ago g HYsen, FUAI
in 4 bit image of ¥REALA| Y & 228 Oha, 214.0ha 18]35 1239hall
1 or mzo] TAAPoRZ HYHUD wH, ZXAHS
2 0
3 5 S 73.3ha, 1336ha%} 1033has) o) TAAGeR HE
4 0 59100 o) =AY B pAR| G Hlste] A}
5 0 o Aoz 2o Wao] HEEdSo] HHHA
6 0 0
7 0 o 0
8 0 Table 4. Original landuse according to the urban
9 0 o) change type(unit : ha)
10 0 0 —
m o o o m\ Paddy | Upland|Orchard] Grass | Barren | Forest
12 ) o 2 | 29 | 152 | 17 | 21 | 275 | 76
ﬁ O S g 8 . 6 | 413|124 40 | 17| 37 | 66
ewly urbanized
T 5 S 5 5 B 10 ]626 | 194 50| 14 ]168]| 63
T T — 14| 5436 | 1810 | 52 | 153 | 176 | 528
Subtotal| 6734 | 2280 | 559 | 205 | 656 | 733
‘ 4 |3 494 75 | 68 | 122 | 402
Table 3. Reclassification of urban change type Newly urbanized 12 |83 1646 | 469 | 262 | 168 | 934
in %4 : i - - :
Newly urbanized Specific type Tyoe | Area(ha) Subtotal| 10426 | 2140 | 544 | 330 | 200 | 1336
Continued 15 255.2 Newly urbanized
Urbanized in ‘72 St 113571 488 - 8 |6190 1239 ] 130 | 99 | 276 | 1083
Rebuilt 9 11, 13 10.3
Continued 14 8784 ) o C o
Newly ubanized in ‘85 |__ Dismantled 26 | 1666 2o TAAGe] BdE ¥ 8AXE 71E A
Rebuilt 10 1157 Aol 714 Bo] HALIALS & F el 7IE =
Newly whenized in 94 ol 125 5} Aol Gloha, AP o) 1230ha LT 5
Newly urbanized in ‘%9 8 91256 A go] 1033hag-e BT & Utk 7 AIZPEE AF
Non_urbanized 0 49286 A AEAZ 849 AG9E gu|she 78 1,2 4,8 A
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Table 5. Current landuse of the dismantled land on the
built-up area(unit: ha)

Landuse
Urban Paddy | Upland | Barren | Forest | Sum
change type
1 06 8.2 53 15 156
2 209 345 226 109 889
3 0.0 15 25 00 10
4 26.2 1682 | 1283 15.8 335
5 04 58 6.9 1.2 143
6 8.1 23 384 14 712
7 0.2 35 10.7 0.4 148
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Figure 4. Landuse in 1972
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Figure 5. Land cover in 1999
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=EAAIE Y 2959.4ha8l oF 70%<) 2046.5ha2 A o+
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Table 6. Comparison of landuse in 1972 and 1999(unit : ha)

Landuse -
in 1999| Total {Paddy| Grass |Barren| Forest | Urban | Water
Landud\ | (%) | (%) | (%) | (%) | (%) | (%) | (%)

in 1972

Paddy 29590 | 823 | 4830 | 2637 | 80.1 |20465| 38
(1000) | (28) 1(163)| (89) | (27) |(69.2) | (0.1)
Upland 1,0431] 582 | 2133 | 634 | 2184 | 48891 09
(100.0) | (56) {(204) | (6.1) | (209) ] (469) | (0.1)
1612 | 24 122 | 116 | 243 | 1101 | 06
Orchard | 1000) | (15) | (76) | 72 |150) | (683) | 0.0
Grass 2034 | 37 26.4 49 | 1156 | 528 | 00
(100.0) | (1.8) | (13.0) | (2.4) |(568) | (26.0) | (0.0)
Rarren 3060 | 549 | 628 | 248 | 279 | 788 | 568
(100.0) { (17.9) | (205) | (81) | (9.1) |(258) | (186)
Forest 367071 302 12662 { 310 [30826] 2559 | 48
(1000) | (0.8) | (7.3) | (0.8) [(84.0) | (700 | (0.1
Urban 3784 1.2 187 | 193 | 30 13361 01
(1000) | (0.3) | (49) | (5.1) | (08) | (888)| (0.0)
Water 1520 | 230 | 218 95 133 | 351 | 493
(100.0) ] (15.1) | (14.3) | (6.3) | (88) | (23.1) | (324)
School 179 0.0 0.3 6.2 00 114 0.0
(100.0) | (0.0) | (1.7) | (34.6) { (0.0) [(63.7)| (0.0)

(2) 197235 199939 =5 5A 99 EXol 4 W3}

G Fe) WAL 6227 0hal B4 2767.0ha9] 3G
Bopx 2uf o Yok Al BAF o Al
ARG 197030 27H FA7A F 299 £EAY
HalE AEE X9 ZAM 7P Be wigS
MRS =AY 2AE 289 9A4S 788
£ 43), t7A AZ279 M7y 54 2 29
HA L 33568na2 A AAl gAT WHe) 50%7) &
W w3oz 2y o AR 8634havt Hol
Aol A HAAM ok 75%9) Y3le 24934hav} 24T
AoE oAt 2 77 BATF AP A7
W3h= 297 2haoll A 2757 4ha2 2713 A0 2 Hol &
ALA 9} 279 lF-Ho) AZIAE HEE Ao A}
9o

A Qe ST g A% FAY 2AE
ek M o) 197243 1,0105haol A BA 504.1ha® 50%
A, BATY A - A9 ZAaEA S g s}
H o} 1/5 FEoIU ARG =& 81.1haclA
3624haZ F7EIIEE, 2 FEE 309 A g7
AZHA AF FEoln, BT AI7IA] 7183 iy
1710 ol8tg & = Uk AT 3959 A7ts 3

BANE $A7 ARH e 2408 AAYE HAF T
Aom, ol ZAME ete tit e FHRAL EA)
gl 71 03E A9YE 483 83 YT Table 7.
Table 8 %),

Table 7. Land cover comparison between Dalseo and
Hwawon in 1972(unit : ha)

\Landuse
Region

Dalseo (2427.7]717.3 | 1163 | 955 |2245.7| 189.2 | 2972 { 1210
Hwawon | 531.7 | 3259 | 449 |108.0{14250] 1168 | 81.1 | 3L1

Paddy {UplandOrchard, Grass| Forest |Barren| Urban | Water

Table 8. Land cover comparison between Dalseo and
Hwawon in 1999(unit : ha)

. Landuse Forest | Paddy | Grass | Barren | Urban | Water
Region

Dalseo 1908.0 | 1840 | 6794 | 3720 | 3067.2| 559
Hwawon 16900 | 730 | 4311 [ 630 | 3624 | 604

1971 Al A S} A7EA] & HAL 378 7haz
s 2 WA, 1985 956had] WA o] Al
F HAYGEHEY 109 39 19940l = Qe BA FE2
322.Tha7t A5t A7 Z HYHA B3] F9A) 73
(19959) FolA &= (19999) 7R = 8734hatt At
Ao BN $7 A 259 ¢l FAE AFAY
o] 24 Aol A Qo] T 5 E9F AF i AL
2 Ho} 2 5ol U F43] TAHAe] o]Fo S
& A F Ak

(3) T4 U 99 #9

& A7 EAEE Y Hele mel A7kl H9le
HEs) F2 &l

Table 9¢ll 9J&HH, 7634 "87d Alele] <} 600ha
o] A=A 7t sjA T2 AEEHAL, 870 o4d
742 2 W0had] AAE5A7E A H Q=] A 5A]2)
o2 76l A 87 Ateloll= Q38 260ha Z7}ErY
7t 87 Al A "9dell= 880had] WA o] FolEo],
S0 7 MrR=A)7} oF 1400ha iAE v 21dER)
+ 620ha Sz IHTHOFFHA), 1995).

§H, 22 717kl EAAE L 1,340ha7t F7HH S
dl, o] #5= A=A salg WA 1400has}
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Table 9. Change of the urban planning site in Daegu Megalopolis(unit : ha)

. Land use Residential area | Commercial area Industrial area Forest area Undecided area
Main items
Assignment of the 3rd
industrial complex{'68. 1. 15) 8960 500 3020 10.280 0
Assignment of
Greenbelt (72, 8. 25) 7230 840 2.870 13,970 48,690
3970
ggafafa“(g%“"gt 2°7f) 7070 840 1720 2.790° 0
pant . o 61.170°
5th rearrangement of 63,620
urban plan(87. 5. 2) 7250 1290 1930 2190 6L430° 0
Development project of . 62,800
Sangin buiding lots(93. 3, 24) r 1350 2150 1610° 61,190° 0
2nd development project of 61,820
Chilgok building lots('94. 12. 23) 8410 1550 220 1.250° 60.550° 0
a: productive forest : ®: natural forest
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