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Characteristics of Land-use Changes Northern Cheongju Region
using Landsat Images and DEM

Lhatel’, stEar

Sang Il Na, Jong Hwa Park

Abstract

Land-use in Cheongju region is changing rapidly because of the increased interactions of human
activities with the environment as population increases. We used multi-temporal Landsat images (1991
and 2000) and DEM data in a post—classification analysis with GIS to map land-use distribution and to
analyse factors influencing the land-use changes for Cheongju City.

Land—-use statistics revealed that substantial land-use changes have taken place and that the built-up
areas have expanded by about 17.57km?(11.47%) over the study period (1991-2000). Agricultural lands
and forests have decreased substantially while urban and barren lands have been on the increase. Rapid
economic developments together with the increasing population were noted to be the major factors
influencing rapid land use changes.

Urban expansion has replaced urban and barren lands, thereby affecting habitat quality and leading to

serious environmental degradation.

Key words: Land—-use, DEM(Digital Elevation Model), Landsat
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Aol A= Landsat 148932 ol &t AFAHo EAIE wsFS
7 EX

B
g ol &std Ad 109 T EXIE

Aa ot BEgdwo) o) olu]x] Az 7
3 W32 NAg=AE B0 AESFA.

2. AFAQ AHE HolH

2.1 4749

AT A9 2 13 2ol do] 39.07km, FHHEA 287.32km29] VW 9 T FFA%
AT AAE wek AHT, AT %‘-’i—% EgstE 22.5kmx27.7km o}, o] A2
FA9 AP MIE & dolE F JdE 9oz A AY 9 wAAN HHEsA £y
o] EXo] &3 el EXIEWS} speto] Folg X fojrf,

2.2 Al dlolH
Aol A ALE-3E dHolEls FGE FAHRAN 8 A48 1/25,0002] DEME ©]
13 ol FE3= 30med

4519t AFEA G EXAREHES Al ALEE dHlolEe E
Landsat TM#} Landsat ETM+ %94 @ DEM o]t},

4 9 DEMG| Ol

(=2

8 1 ARCfARR|edel 9|9} Landsat TMY

H 1 AE @4 dloleet DEM HlolH

Landsat ¢4
iRkl 115/34 | 115/35
Landsat 5|Landsat 7|Landsat 5|Landsat 7

AN Ty | ETME | T™ | BTMe
00.05.08

#E5d5 91.08.28 | 00.05.08 | 92.05.02

Jl

DEM (Digital Elevation Model) d| o] ¥
a7 1/25,000
= 367024 367033 367062 | 367071
A < 2 =¥ A5 Bk
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3. 1498 ¢

3.1 AR Y

EANERESE 5o A9 4HEE 78K A (geometric correction), B33 4 (mosaic) R )
R o] AESE(subset), BAIRA £ HAAHE WA P& o7]A 7EEAL FBA
glo] glo] zt 3ol whel okzkd 2ol JA: YE FHeAE RASIL FURAAE HA G
o] =Px ) dolA AFE 1/25000 FAAFEE A0 F TMEREAA FATH 9
UTMZ E(UTM/WGS-84)2 W 338}o] image to image WHOZ 333 o] uj z} GCP¢
RMSE #¢qlo} 7}58lr] wiel RMSEZF Hdid ARFH HAAE Zﬁ%ﬂﬂﬂ‘% AAsS B
RMSEZ} 0.58kA(15m)olab7h S22 2A4s8lx, 9 94L 7IEx T AXNE Haste] Aujd
(re-sampling) B} o2 H U4 (nearest neighbor)d o] 438ty 30m 422 Awjd &3
t}, gAAAL 200080 % 949 A F g @At LY FHREY HE Fags
o] 4349 mosaicd F tAA A HolHE F£83rh 1990dd9] A F 44 I
7} ok 4709 Aozt glol EX o) & e Tol 2zt 2ol E JEld 4 vk whebd A vl
2 939 20009 % 599 3AF3e FH3 mosaicst F- HAH Aol %

EXAB2ES g8 dAL nZAAZALA(USGS)Y 194 EHF3E ¢2vetr #3459 19
AE a3 Aol WAL FE st FAE A $AA, *A, A7t

dol 6/ FEom AAPY. EXolgy HEFPHERFIIW L Richardset

Jia(1999)0] A A e H74= 2 F-(unsupervised classification)9} 7% £ F (supervised classification)
7} £49 4 e AFREHg Y. FREEFE ISODATAZIH S ol &ste 234 10074, W53
503, FHE 95%% 7IELE 1A £RHER, 2RFE AL FEILFE NG TS 2
FE AGe R Ay 24Kt LR FE A9 1990dd 2d® 1/25,000 FAAFEE
AzARE QAAA 18 BEE ZEE 10~307/19 TEFD(Training Data)& A3t
0w Be (maximum likelihood) 22 ZEEF S AA AT o8 A 407 wolge AFAHo=

jm
BEADY wolzE Zol7] 93l fuzzy BH9 3%x3 Majority ¥ W (filtering) F4S FH 3t
Lo

Nl

3.3 X X1 X2 H4(DEM) &4

1/25,000 £ A P58 UTMAZ(UTM/WGS-84)8 ¥3g 3 ndy S B 7|2 FAFEILR
A(DEM)S AFsts, dAeg AAdg4e Ay 2z Assqdc. o714, A48 i
9o} #aE BRolr) wiEo FAAFE Fzheke) e Zdy ) (matching) ¥ A 7] wE
olDP g 5 7li FAELEZAMDEMS 2 ZFo dgate AR LE FHA ALIG =

_Q

4.1 EXol&8H &7
Landsat $}4 94422 Histogramol] BARA L AAlg $(1d 2) 22413 1990d et 2000



o] FFERAG BEA o FETF 734‘?— 69 AEFelz Fste] Yehd 2933 2o W
7t ge e AFA9 o3 F9 AYe] M} Frod, e 3 SHy T
= UrE}k):D} ojol w3 wEde & 1%4 FEFol X gAY Wt & A9 W}

Towe Ao Wste gzt & Ao deikd. £33 vjadFue Pops BE #Ee] flol
5:73;]; 9l= o] BL Aog Uyt oldd AFL T 29 2ol EX]TJJ%% 67/ TELE
BRatel 109 Alolo) MEEAS A A3, AMATE 7.2km?, HAZ} 4.7km® FIHe W F
AA e 5.36km’ AHL 4.8km” ZadiArh 109 Alolo] WPH A4 E WS Yehhd 2
d 49 2} o] Ade A 5o AFAY QTSI wEA Aol 20053 A 60%2 ¢
AL 2 NG AR GNFY JFAY =AY 542 % 24 A Fo] AZFA R uhH
T EAE Stdge] maA AgHe A NP Aoz sMdy.

90"d Zuke] Landsat®}o]E}[ 2000 9] Landsattlo] &

Histogiam:

!

5 3
£10000, : : 10000

18 2 Histogram2 0| &%t SAIEY

e
[ ]1%5%A - A |
18 3 Landsatd4rg 0|83t EX[HSERF

F 2 19904 =tHtn 20009 EX|E5 H EX|0[&2 vst

AEH— 27| 534 A A 7FA] Z7 2t 9 A A
1990 170.31  24.64  33.73 65.2 318.1 12.16  624.14
(%) (27.29)  (3.95) (5.40) (10.45) (50.97) (1.95) (100.00)
2000 136.89 51.31  78.63  60.67 288.16  8.48  624.14
(%) (21.93) (8.22) (12.60) (9.72) (46.17) (1.36) (100.00)
exg28usi (%) | -536 +4.27 +7.20 -0.73 -480 -0.59 0
4.2 EAMERF A3 H7}
BERE EXERET ARE AAE FAXNIPEE o]gste YA GNN FE2T EFAH
o} FxAadqA £ JFAEE vuske PR AAAT. ZERAFE 3 FAATE
A AFEPL 223 T JAd vaste wmA FRol Wi ArRe ARG EFY
2o dxdE 50~1008 9 7&4@—% A A sho —Er% Axpo} vlaste] AFESH AU EXHEE

etstth. wela] ETMEE S o83 200049 EZM—W‘?_—% éﬂrﬂ TM%*&% 0]%?5} 1990%«1
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{Change Detection

=441 +
AdA9d

B 347

Change

Detection
CRCEE

a8 4 1990Wc et 20002 HFEFX|He| EX|ul=5H3}

EXNIEEF ARt & ASEE Yol ETMYAY0] TMEFAED & Ax2 EHFES
gl 8 4 A}

228 HF AR A E(user's accuracy)® E 33 Zro] 7] 68.28%, V1A 61.32%, Al
7}A) 83.62%, %A 69.67%, A8 90.48%, 9 94.40%2A I3 g x99 A&} ok
t}go] AZLA, =X, FAA, YA £o2 yelwt o] A EFEXHo] Audon A 4
A3 g} & nlsle} AiFer Qe WAL AAFE 4o 5 HIEE By T A
Az Wil Ae4E AgSrr) 28 Aoz e

¥ 3 HAMdA B2E FET got
"l =77 Z Al 7}A %3] Al 2= dA
7‘35_}_4_ o 76 L]'] ]}‘ as QAN T Z&‘QE

A | 1999 | 8333 4032 8841 3478  99.06  96.97
Ag% | 2000 | 7529 57.69  91.36  39.29  97.17  100.00
(%) "¢ | 7931 4901  89.89  37.03  98.11  98.48
Abexp | 1999 | 5556 7576  85.92  70.59  84.00  91.43
Agw | 2000 | 81.01 46.88 81.32  68.75  96.96  97.37
(%) e 68.28 61.32 8362 69.67 90.48  94.40
1999 | 0.46 0.72 0.83 0.65 0.79 0.90 0.71
2000 | 0.77 0.40 0.77 0.64 0.90 0.97 0.77
5 7 0.61 0.56 0.80 0.65 0.84 0.94 0.74

Kappa
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13 $ABEAOEW 244
6o MEAE T TEY QAR AR FAELTY D JBE FAEIRUS =3
3to] 3ar90.82 mgsste] 7t AdE B 2
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HZF DEM

£ , o4 -~ - X
1990L=IU| Bl EX|1] ¥ DEM 90001 0} Xt E X0 % DEM
12 5 Landsat@ Atz DEME 0|28 3D73

Aol o] AN WH AL ¢ & ATh o9 Lol B ATCNA 339 B4 9she] AR 3

A9 FALERRS AFeie] ASE A% Joid AL thed 2ok
D) $ATERHOEMS] 524 dolHE 94947 B2 3FABDRFo LA EAAEY
el 3Ed seto] ulg GoldAn AN SEN} 2 RO Ve oz 44939 ol
g 28 W nAPEY AHILS FAFORA 349 BAE P/ D AUEE £ F
21 ZAolth

) nEd JAAYR /1&g FUA GPAYRT 2PEY B4 Y 5 A7 =W AYE
%}_% ] o, 3lo

5.4 &

B A7l 4 E Landsat?l 4 4S ol850] 199083} 20008 FFuRA o) £ %
g shetst, 1/25000 $AABENA 5@ DEMARS FAHel 9@ olulA A% 72

l

o] g3ta] EXHE DEML A&ttt 2 A3, 199093 20009 Landsat@ A4S o] &l &
ARAL AAG F B £XAE AFFS AR +44.9km’, BA +26.67km’ 7t F71EHE, B
AR -33.42km? A8 -29.94km? %A -4.53km®, +9 -3.68km® o] 7+A% Ao g Vet o] A
& TN W gy 24X #3ge] e AA4E dddy. 7)E9 U] EAYEER ¥
Wol| DEME 183d A=Y E AFs AN 7 45 7)FE9 HAy ggAg e v
slo 27z #2288 Y £ g3, n5EE EX o431 EXdE wilyolo] foldltte S

e+ ANA

1 EA
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