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Analysis of Changes in Urbanized Areas in Daejeon Metropolitan
City by Detection of Changes in Time Series Landcover:
Using Multi-temporal Satellite Images#*
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Abstract : This study detected changes in land cover based on multi-temporal satellite images in order to analyze
patterns of changes in past urban areas in Daejeon Metropolitan City. In addition, the pattern of land cover
changes in Daejeon Metropolitan City over the past 30 years was analyzed through an overlapping analysis
between the area of change in the urban area and the data of the topographical in each of the five districts
of Daejeon City. Studies have shown that changes in land cover over the past 30 years have shown an increasing
trend in urbanized areas, water areas, grasslands and wetlands, while rice paddies, fields, forests and barelands
tend to decline. As a result of the districts analysis, the largest increase in the area of the urbanization area
is Yuseong-gu, followed by Seo-gu, Daedeok-gu, Dong-gu, and Jung-gu. In particular, Yuseong-gu has seen the
largest increase in the area of urbanized areas due to the development of large-scale housing sites and the
expansion of commercial areas, and most of the changed urbanized areas include paddies, fields, and forest
areas in the past. As a result of the analysis with the topographical data, it was confirmed that urban expansion
took place around flat land of less than 100 meters. The detection of changes in land cover and analysis of
patterns of change in land cover for these urbanized areas could be used as important basic data for future
urban development and management planning in Daejeon.
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= 3.0 4.9 2.8 4.5 1.8 2.9 1.2 1.9
s 3.4 5.5 43 7.0 4.0 6.5 43 7.0
A 39.5 63.9 35.6 57.6 36.9 59.7 34.2 55.3
Z23 ES| 1.4 2.3 1.2 1.9 1.2 1.9 3.2 5.2
= 0.0 0.0 0.4 0.6 0.6 0.9 0.7 12
U= 1.9 3.1 2.0 3.2 0.7 1.1 0.6 1.0
B 0.2 0.3 0.4 0.7 0.6 0.9 0.7 1.1
A 61.8 100.0 61.8 100.0 61.8 100.0 61.8 100.0
A7E3EA ¢ 9.6 10.0 21.4 223 233 243 26,5 27.6
= 13.0 13.5 10.9 11.4 7.6 8.0 5.7 6.0
Fls 10.3 10.7 5.0 5.2 5.2 5.5 5.3 5.5
4K 53.0 55.2 48.3 50.4 46,5 485 44.2 46.1
A ZA] 2.8 2.9 2.8 29 4.4 46 6.3 6.6
23] 0.0 0.0 1.1 1.2 1.9 2.0 25 2.6
Uiz 6.4 6.6 43 4.4 47 5.0 3.0 3.1
Eale] 1.0 1.0 2.0 2.1 2.1 2.2 2.4 25
il 95.9 100.0 95.9 100.0 9.9 100.0 95.9 100.0
Al71EA E 4.9 2.8 20,7 11.8 31.7 18.1 402 29
= 27.5 15.6 25.2 14.4 14.8 8.4 9.1 52
s 23.4 13.3 17.8 10,1 15.7 8.9 13.4 7.7
A 9.3 54.8 8.3 50.8 83.9 47.8 79.0 45,0
AT S 10.8 6.1 9.9 5.6 13.6 7.7 18.2 10.4
54 0.0 0.0 0.9 0.5 15 0.9 45 2.6
JRE=TY 11.4 6.5 8.8 5.0 11.0 6.3 7.4 4.2
B 13 0.8 3.1 1.8 3.4 2.0 3.7 2.1
34 175.6 100.0 175.6 100.0 175.6 100.0 175.6 100.0
Al7EEA 11.4 16.3 20.8 29.8 222 31.9 235 33.7
= 5.5 7.8 3.5 5.0 1.8 25 1.2 1.7
lg 6.1 8.8 4.4 6.4 45 6.5 3.6 5.2
A 34.5 49.5 28.3 40.6 283 40.5 25.6 36.7
g+ v 23 3.2 25 3.7 4.0 5.8 6.6 9.5
= 0.0 0.0 0.8 1.1 0.7 1.0 1.6 23
Y= 37 5.4 3.2 45 2.0 2.8 1.2 18
= 6.3 9.0 6.2 89 6.3 9.0 6.4 9.2
34 9.8 100.0 6.8 100,0 9.8 100.0 6.8 100.0
2 gupEstglon, Azl dd A4S, A5 ¢ 2001 23 #EF g3yt £k sl
TR AR T35t 19999 =o|d 93T 20000]| £hzl Aztoct 19991 9] ugl 20099 = H
2 s HoAt7t ARG o2 vHA = Gl=| A9 ot FEHAA Ueled], ol AT E8ke—
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AZIE EXIniS Wak BRIE BB ChEBeINC] ADIRIXIS Hat THE B4 CHSAD| Sligiag B8t
B4, XIS 2R ¥EE 2N A1
il I 2 ST AR HAYREO) Kappa. 400

1989 81.5 91.5 86.5 0.828
1999 84.4 93.5 89.0 0.861
2009 87.4 95.6 91.5 0.889
2019 83.0 9.0 92.0 0.888

AT drlZEe EEEFER oA AT 4t g7} Foj g7k v Congalton, 1991). wabA] 2 <1

79 w2 HopA|tj7F Y22 up Axto|c,

20194 EXTE o= o)A Al7]of 3| A<
a7t FEAA YeER=E|(-19.4km?), 0] 2000
o AR E ALlgE N 7k BAI7E AL A7ERE S
o i2oll E71u]gh 4HR] 9] Flso] dofud Zlolakar ek
Hr}. 201990l 20000 Hlal A7k} HE o] 15, 2km’
7Vt 20009 YA GE A =9kt 44
T YA, Sebs Aozt HAILR Al7EERR] o o
Z ulA @ Afolt), k3 22| WHo] 17.1km’ &
7kt ol S71E Al7EstA Aol nhet 2L =
A5}t 7] AlRE I vhs mAEgEe] 24
= ZAntg ghchEch

A T2}t EAFH SAOl w2, 2010
Ao 2AE EAFEE 288720, 2018W %
AH TAT Y 3087 A2 A 1007]4 o]4Fe] mAlE-Y
o] 2010t A=t e 20199 AL Yoh
A WAL 14,2k’ 2 BFE| =T, S8kt E9E Al
7FA] €] QoA UeA7F EFE AoR u|Fo|r
o g 51} Tt BiX| e ty} EAbE AR &
Tt E35F 20009 FAARE T 5 £
ollA w2 WA Y7t BREUE, o= 5
22 e A G o2 A AlFAIL} Qe A2 A
2] gitol] FT AFALEY] vIEAFC Tt
FEFS v Ao gehEct

o]
=

2. EXuIEER 45

B Aol BRY BotE 152
BB olgsto] HIE AZL Sk
o2 sl AsloR sk,

83 oS IR 2R 0T Y
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oM T Ayt SgA s e HE Ao
W Ak} vjwstgley, EX|ulE WA R AR
Ao AR skt = F 20071 SAE ARG oH,
Ao R AFA| o] o FaEshal FUsh A9
FAEAS 7he AYS Agsioict

I 45 By, AT nE A7]|9] EXuE o
Al 86% o)/d9] 2t eE Holm, Kappa Alg== 0.828%
ol =& BRAGTEEE UeT) 7 AR A e
H, 1989 EXTEE7} 7P W2 86,5%2] A4
L5 Holal, 20199 EXYEET}92.0%9] XY=

S Witk ol 1980 EX|uE o] AMGE HEAR

plis

R

A

ol

=
7} AR gEF EAGEE AR BE 04F o)y
23k Qo The Al719] EXm gz ujs) A
Hom BokEsl W it Ao wekEr
A ABlEe M8} HRHES A, 7} A7)

¥ RE B Rl A8 JeHEst ) ekt
Ak, 1 WA 1006 o]} Bl vl eRt 25

AT} WA 2 RS HolFRT ek, AREe
7 AR, 1080 EX|9RES 7P HA) 2,
20199 EATEES} 71 B WA e,
EATE g Anu, ol AlA) Qg
B, %) S A 9 AR} HEE) o006 o4 1}
Ehdeh, wheo] 1=, W 2] W Uhx) 5o 25 e
o0 olate] AAIIe} ALSA HBHEE wolt), Sa),
3} 270 gt s o 2R 8= va) W
Ui}, ol 279} Wol AdA aclow <) £
E4o] vlgalT, Wol ¢ ) A 2l 4 Y
Urejxel BAjElo] Q1] uhel] - 54
o) g7 AlE Ao mekEr, g
zo| Bi 0]7] Slaiae A

£A] asfoiof & Holtt,

Aol 5
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HHA] A7EERA 9] St 2|5 aaxete] BAE £
A5k7] Qlall, Y g ol =3 7 A
o] Hawol e R AlFsh=
£ 283t Alet EEEE(DEM),
Boto] S HEAS AT ARpER A%E #
o] Yehs MR} HARREL e AZIEIA S &
T Raster FHEAS 3 7RO R AEF
(Reclassify) 5F3IT}. L& 9] 79 A9 7fjdto] 22 o]
F0]2= 100m 1Rk} A 9-& 50m {HA 082 E5F519]
a1 100m 2R HE 23ste] F 3709 SAR AR
FFlt AR A9 ZAL 718l e AR
WFH, 19999 B 71 185l HRA|(5THED),
AR (5~157), BARRI(15~20"), B7AFRI(20~30°), &
TA(30~407), AAR (40" 2ap o] sfFshz & 67 &
A2 QEFSHEE A99Y ERAIE e W A
At f3zo] W AZFERA| 9] WAL} Blg2 # 5
2.,

AR el FiLsk= A7 2] WAL 19801
50.34kn’, 1999 94.37km?, 2009 111.88km?, 2019
12711k’ 2 F53] Z718lodct o] A7) 25 Htsd
A& 50~100m FrefA] 7P E2 Al7LEER|Ho] ik
51901, 0~100m Lol 4] XA Al7FEFEA tH] 90%
ojie] sfigshe WA o] eyt

B

94 19809 A7k o] WS A EH, HAH
2] 50,34km’* 3 31.59km’7} 50~100m 7o) EEL5}]
o1 17.26kn’*7}F 0~50m E7Fe|, 1.49km*7}F 100m 23}
T2kl BESIATE 1989~1999W-2 AAA7] F Al7fsh
Ay WA F717} 7P FEHAE 7I1XF02A] 1989
ol 113} 50~100m 7kollA] 24k’ 571519121, 0~50m
TZbl A 14.36km” F7F8EALE. o] A7) 50~100m -t
o] 37k AT =8 AT s dd ASAE
HI 25 7P 9] F25of A7t AeA] D AT
2 7k Aatolw, 0~50m 7He] 7= 7 45
7 ] Ao tol] ARHAE vl w4
& HANL AR FAA G AR Qe AxtE
Tk}, TEar 1989 Blal 100m Z32} X] o] 4]
5.67km’* A|7}8HA] 9 2] Z7P7F e, o) dig
AEAL GAME S22 o] g 9§ A
AV A ol whE Aufetar sk 5 o] A
7] P iR AR o] WA HAME 1570]
5ke] ARl YAshar gl SRIE 4= itk

2000 A|7FEPE 2L 19991 9] H|3)| 50~100m -7l
A 11.34km” 57}, 0~50m oA 4,56km’ 57} 8H9.2.
o o) FANS At A S 3 =2 B, 5
B AR ] R QI Anbebar Tk 2019
| A7EEPEA2 20001 ol H]Bl 50~100m E7Fof|A] 9.26
k', 0~50m E7HA] 3,75kt 718140 o) T4
o] gp¢ 9 staby GlA| 2|t i Goll gt Aot
200097 201990l $HA Al7|9}F nE R R QEFARA]

2
S

5 XEEHol| TE A7IE AZISK|S B Ha}

A 1989 1999 2009 2019
AP o Ak | H&%) | "BEGm) | H&0) | BHKm) | HE0 | BHkn) | BE0
<50 17.26 343 3162 335 36,18 323 39.93 31.4
. 50,1~100 31.59 62.8 55.59 58.9 66.93 50.8 76.19 59.9
100< 1.49 3.0 7.16 7.6 8.77 7.8 10.98 8.6
A 50,34 100.0 94,37 100.0 111.88 100.0 127.11 100.0
<5 39.79 79.0 70,22 74,4 84,12 75.2 95.27 75.0
5.1~15 9.39 18.7 20,78 2.0 24,55 21.9 27.8% 21.9
15.1~20 0.62 1.2 1.89 2.0 1.98 18 241 1.9
A ) | 20130 0.47 0.9 1.27 1.3 1.08 1.0 1.39 11
30,1~40 0.06 0.1 0.19 0.2 0.12 0.1 0.18 0.1
40< 0.01 0.0 0.02 0.0 0.02 0.0 0.03 0.0
gl 50.34 100.0 94.37 100.0 111.88 100.0 127.11 100.0
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