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Abstract: This study attempts to understand urban evolution characteristics through suburban
development cases considered as a contemporary urban issue. Methods are (1) Urban Expansion
Intensity Index (UEII) for the 9 cities in the Korea (1980-2010) & 49 cities in the US, (2) Morphological
Spatial Pattern Analysis(MSPA) and Entropy for the developed areas in the Chicago Metro (2019).
Results are (1) a suburban development could be understood the universal characteristics, (2) the
characteristics of the whole region might be appeared to be in a different direction from the characteristics
of its sub-cities. Implications are (1) Suburban expansion can be understood as a functionally well
served urban change phenomenon and it is important to focus on the functions of sub-level cities, (2)
the urban evolutionary perspective makes a difference from the developmental growth perspective.
The extensive empirical studies will be beneficial for better understating of urban evolution.
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TAA o] qlo] Age FAA, Adad W
HE, T2)aL -2 ARRjollA EAjA glo] ofw gt S
I} AHA QJu|7} Ql=7tell tigt == EAAY o
E3} ARl A Wol A A]= FEo|th(Hopkins
and Knaap 2019). A1€<] AAd} 93 ofsfs}
2 =82 bRt FAER o] Folxl BA] £49]
olafjof A Al&Fek H a7} glrt, 218HE(Darwin 1859;
1995)2 AR ] BAE v SR Patrick
Geddes®l 2J3l] 19159 =AJA|E Hof= A7) ek
(Batty and Marshall 2017), EA]2 S| Ao
Aol ofu el 11 w7} Zhe ALS A A A A g at
F718 TAE B kgt 119 -2 BAA
3] Fopo A wj$- 543t 7|ojeta HrhEH(Batty
and Marshall 2017), Geddes7} A E3}51%0] 213}
A oA HEAE el B w2 B4 &
39 olajet o volrt Al o] HA| A1t ek ol
StaLA} sh= ol ofux|E 4= 9)& Aot} A
o] 24 Sl wesh= AEAlY] 8 &

A % ot A5 =0 EaL glof ol thEt =9
ofn] Sl AE & ASR 7|git =A19 od
A St B P 52 B2 =l dAlRE
AFE 3L lck(Burchell et al, 1998; Brody 2013).
55| 2250 QRS 2AIZIRAVE v &3t 5
w3 AR A o) Bz Qs B8 g Akl A H|
S5l Yeles AAEI e}, 7| EEAR AF
AAO] A Lol A WIS EAZ|RIAIA,
37, disiE, 4o A SolA FAE Aol A4
W= ZrolE 4= 9)th(Burchell et al, 1998). 242
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(Eco—system) 2. & o]sljal= Zlo] updAlsta 4+
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YA o8 T ETAE 7HAAL Qiet. 514
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Aolw, Are B 7|3ke ofnidtt,
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=W A4 FARE A7H # 9] 2k R E AR
98l vl 0 A AR AT WL 19993
2019'47}17] 27d7te] sfgsh= Ak=E GISE AH8-3t
o B3I WA, 1992W 3} 20199 EA| 520
ZAA S ZRAATE olsto], & AR EAIAY

& A EF3I] Holstgiet, 1992 AR = A%
T AFAY, FHE AFAY, AD-wd -1 Al
7O BAZE sty mAR GO AA L,
201949 AF&2o A= UNER], FUNER], AL
7], P e EA oA V] FRE R =S
A9g shte] mA|R G o2 Aot Ty o R
497 7} = A PR A EX T 5T EAIX S
WAL 747} Al&sto] URIE A4k cHFigure 1).

filo

QoA Ueh=A] 7] A= ml= A7kl
=AY A2 A (Chicago Metropolitan Agency for
Planning, CMAP, https://www,cmap.illinois,gov)
o] @sl= 7RI th=AlH A 9F A9 F7HA W
9= AAskoint. s 7]1ao] '@l A7k tie
AlA A 9-€ Cook county, Dekalb County, Dupage
County, Kane County, Kendall County, Lake
County, McHenry County, Will County® ©|59]
A Qe AlFFILAl= A g & 22 Cook County®ll

WISCONSIN

LAKE
MICHIGAN

b
Kenda
G

m,

Figure 1. Major 49 cities (Left) and Chicago Metropolitan Counties (Right) in US
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AABEL ek, B4R == CMAPOA Al g6t 2
AAFE Q] 20199 Al7FAL tEe Al BEA| O EA RS
o] &35ttt HBARE o]&3sto] AA, A7kl tf
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Analysis, MSPA)S 4=3J519ith &4], dlgAES
o]-g-sfo] A|7}AL A H A &) ubH3E A E =1
(Fragmentation Entropy) £4< 8}5it},

MSPA= Y8lHe stz e Ao s &
3] FEisHy A4S 2T ¢ Qe Aol
(Vogt 2010). MSPA E-4J3} 312} |

£ o] O O(]m| A BHlEA A, 1(e]n]
W 24 F 7HA e R & =
(Skeletonization), AHA|-4>=(Erosion), &4
(Dilation)®] A&AAE F3f olwx] AZHE 4
A3t (Vogt et al. 2007; Soille and Vogt 2009).
MSPAX GUIDOS Toolbox (Graphical User Interface
for the Description of image Objects and their
Shapes) Z2IHE o] &84 HAgtct EA7S
2 AFdA = Core(HAY), Edge(t/dA 2]

F74A), Perforation(th/dA] 2] W37t 3 A),
Islet(@HASHE 2]9), Margin(7|E}A| ) 0.2 &2
E=d Islet?} Margine A% QA4S 247] o=
A1 9 (Non—contiguous areas)2.& A o|%mw U
A e AYES A7 3 ddAde 2= AY
(Contiguous areas)= 4 2= th(Vogt 2010). MSPA
A A E4 23} g 944 WA (Connectivity
rule)¥} & F7AtE 2] WAl T 7] (Pixel Size, P)2
0 8 73 A% (Effective Edge Width, EE)S A3t
= Z71914(Size Parameter, S)°l 2Jal G2t
Sl 2 AtolAs gutE o s AR A
= H7k(Edge Width=1), A ©@]7H(30meter),
A 21(8 Connectivity, Queen)= A5G} G
BAE FAZ ofefjo At

EE(MSPA Effective Edge Width)=S x\/2 x P

’

¢

o]

Prore b

rt
2
H1
>
1o
[>
[
Uy
lo
u
N
rlr
=
=
3
Lo}
<
sis
> X
o
g

2 o|g3to] 47 4 9tk Entropy ¥

57 S QoA o) B4 S EY A B A
HES 543 4 9l AE EE 2%0)c(Yeh and
Li 1998; Sudhira et al, 2004; Das Chatterjee et
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Table 1. UEII for the major cities in South Korea

Characteristics Seoul Busan Daegu | Incheon | Gwangju | Daejeon Ulsan Saejong Jeju
Developed area
changes (km?) 57 113 72 121 101 72 100 25 113
Area (km?) 605 770 884 1,063 501 539 1,061 465 1,849
UEI 0.31 0.49 0.27 0.38 0.67 0.44 0.31 0.18 000
%=0]5 Chicago (UEII 2.5), ZYE|Z5* Harford ZEe 79 ot B4 gle FH Y EAZ Ao
(UEIL 2.5), B]A|7F5 Detroit (UEIL 2.5), $1AZ2A1 I T},

Z Milwaukee (UEII 2.5)2 Yeged, 319 574
UEIl= o] 2| oluZ: New Orleans (UEIL 0.2), 22
2]t} Jacksonville (UEII 0.4), 42|30} San
Francisco (UEII 0.5), H{AY o} Norfolk (UEI 0.5),
H/U|A|F Nashville (UEIL 0,8)2 YeERGTE, Y %]
3N EAES T Hataks UER AL Sl
SF=(100,410km?) 2} 1]=H9,834,000km?)-S =&
Ao A w9 5RO Afo]E HQlth(https://
ko.wikipedia,org/wiki). B&o] & yete] 7gt 74
SHAY 94 AU, 12 WA oA =
Aol 7k Qiet, o ddy, AP =e B¢ e Y
7ieko] dRbA] Hto] A|uk nl= o] 9= Aol
detAolg; & 4 Qlth. US Geological Survey
National Land Cover £-57]|&0] W2 A|7}A| =
ng-FH-AY e e EAN oI AR LEFHT
(https://www. mrlc, gov/data/legends/national—
land—cover—database—class—legend—and—
description), ¢ 7]l A Z 7§ 2] (Developed,
medium intensity), A8 7]%A] (Developed, low
intnesity), 71¥%E @ ZAH| o] A (Developed, open
space)®] 7l + g EXEY Ao 50—
79%7}17) 2] %5*3 FOZ o] TN, {2 =5
Aoz Feel T B e FEHO

22 173 =7A] (Developed, high intensity)qt
o] -Zjuztol A %@5]—‘: S-golA o« FuF
Ud, 5, ddTY, gAd e o sigdt
k= HollA et 1“_#01]"1—4 AL QAo &
2fo|7} ik, AA|Z, 20199 AJ71AL =AY B
A2 7S A HE EAS7} o] Foj7] AP EAl=
N eEAH oA 16%, AY/NEA] 38%, S EM
8312 31%, IUAEA] 15%= 0| Fo1 A Sckhttps://
datahub.cmap.illinois, gov). &, EA|E A A
5 85%= ALY T E= A0 20| o]Fof
z]x] oro g_ﬁ_/\ﬂ]o]/\ ] ] _QXI 15% u]—o] =+
W AR oA AR o A=
T, A4 2 AU

spelas] AHEe] SAa sl A
o1 A, 3 S PSS 43 45l 4
SI5F9] ZetolA] Th el Lhebet 4= QA A
3171 Sifol 1A A1t EAIIL o1l e

1o
ol
2,

9] Moz AAsta AAR G| gt Fefstz
e (MSPA) 9 A E 23| (Entropy) 4 %188t
Ak, AA| Al7FaL A Ee] A EA] vl

0.00 0.50 1.00

Mitwaukee |
Detroit |
Hartford |
Chiczzo |
St. Louis |

1.50 2.00 2.50 3.00

Figure 2. Top 5 UEIl in the US (Mean 1.5, S.D 0.61)
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Table 2. MSPA in the Chicago Metropolitatn Area

Types Chicago Metro (%)
Development ratio 31.95
Core 83.37
Contiguous Edge 475

(Core + Edge + -

Perforation) Perforation 498
Sum 93.10
Islet 0.61
Non-contiguous Margin 6.28
Sum 6.90
Total 100.00

off i3kl qlo] A AZRAL HEeAlE oA B

Wl o] X9o] EA|5} ] &e

okth MSPA At X712 A H EA|R| S

101 A7k YwA AL w48}
qe 7T gl Ao

AeAos o 27

T Az

7H= 219 (Contiguous)©] 93.10%,
%= A9 (Non—contiguous)©]

F= 21928 Core 83,37%,
4,98%% o]Fo]A §lo
F= 298 Islet 0.61%0]
7hiL A A9 A
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e REEo] F|zd] WEE7|E 5
A9k AR A o2 shfe] Je ,] ZRA Aoz
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o
e}
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J
g FES AYst Z JEE Uehts A9
Entropy7} W& 3ro|w 824 Entropy7} &
A& vetdch(Figure 3). Entropy &4 A1}
7} =AY A A Entropye 19,98 % e}
onf Ao Mo e AlY FAIFE HlREdto]
Ao eI Qo] Al F7He] 5w Hut
82 52 70 & Yehdt}, Entropy7t Rohs A2
A3t 3] M w7t e A 9fn|aka vl
2y AL 2AS 3EY AT} ke A
< 9u|git,

> g H
[o Mz %2 > rlo rlo

H—I

Figure 3. MSPA (Left) & Entropy (Right) for the Chicago Metropolitan Area
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Table 3. MSPA in the Chicago Metropolitan Counties

Cook Dekalb Dupage Grundy Kane
. 98.43 69.78 98.47 83.78 88.51
Contiguous (%) -
Kendall Lake McHenry Will Whole Metro
75.63 92.82 78.78 87.81 93.10
Cook Dekalb Dupage Grundy Kane
. 1.57 30.21 1.53 16.22 11.49
Non-contiguous (%) -
Kendall Lake McHenry Will Whole Metro
24.37 7.18 21.22 12.19 6.90

o2 A7t YEA UG o] RE 97f 71-E
€ A4 AR dAstal 429 72EEol H
3 MSPAQ} Entropy 412 Mafslya 1 A=
o5 Zeh(Table 3). WA, 7+ 712 ¢ MSPA 2
o A2 F7H4 AZAA (Contiguous)& 2H= 299

H] &2 Cook 98.43%, Dekalb 69.78%, DuPage
98.47%, Grundy 83.78%, Kane 88.51%, Kendall

Will (27.45)

McHenry (32.50)

75.63%, Lake 92,82%, McHenry 78,78, Will 87 81%
2 bl ok, A% A4S 24 ¢=(Non-
contiguous) A 99| B8 Cook 1,57%, Dekalb
30.21%, DuPage 1.53%, Grundy 16.22%, Kane
11.49%, Kendall 24.37%, Lake 7.18%, McHenry
21.22%, Will 12.19%%= YER}AL Sl Entropy &
A A1} Dupage 12.60, Kendall 30.44, Lake 31,77,

Kane (26.69) Cook (11.93)

Figure 4. Entropy maps for the Chicago Metropolitan counties
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>

Cook Dupage Lake Dekab Grundy Kane Kendal McHeny W CMAP

: | | I
L I I I I

Cook Dupage Llake Dekab Grundy Kane Kendal McHeny W CMAP

Figure 5. Continuous degrees (Left) & Fragmented degrees (Right) for the entire Chicago Metro and its sub-counties

Will 27,45, McHenry 32,50, Kane 26,69, Cook 11,93
o 2 et 9tk (Figure 4), Dekalb@} Grundy=
Entropy 2410l 8% 2439 dgats gAle]
491 500 x 500 T 7|E WhE5HA] Sote] AnkE
TEE5HA] okl

npxjako 2 sheeke] JHAE SA AT
Yere] B4 vl Helans] Sle A7k oAl
H @oF A AS Ak 24719 7HE Y
MSPA®} Entropy #4132 45fatsto] vl s =gt
th, CMAPL & #7]|% 7Hd 2E% Bar graphe Al
7haL = A AA A9 g YebdthFigure 5).
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T
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