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A Study on the Change of Self-sufficiency in Seoul Metropolitan Area
- Supply-side Analysis of the Data between 1995 and 2010 -
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Abstract

This study conducted time-series analysis of self-sufficiency to evaluate the growth pattern
of the Seoul Metropolitan Area (SMA). This study focuses on 65 elementary local authorities
in SMA excluding Ongjin. The temporal scope of this study is from 1995 when the
construction of first New Town was completed, to 2000, 2005 and 2010. Considering the
limitation of precedent studies, this study evaluated self-sufficiency of target areas in the
variety of hierarchical levels. Assuming that the significance of each indicator varies, the
weight of each indicator was determined by AHP based on surveying some professionals.
Consequently, self-sufficiency of economic aspect was identified as the most significant
element. Assuming that there is interrelationship between regions, spatial auto-correlation
analysis was completed. Moran's I was used for global analysis, and Local Moran’s I for local
pattern analysis. The analysis result confirmed what the distribution pattern of Metropolitan
self-sufficiency had positive spatial autocorrelation. The central area of Seoul showed strong
clustering pattern whilst Incheon had weaker one. Also, it is found that the number of
clusters has been decreasing with the passage of time. It was evaluated that self-sufficiency
and centrality of SMA were dispersed and equalised from Seogl to the adjacent regions.
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Table 1. Precedent Studies of Self-sufficiency
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Table 2. Precedent Studies of change in SMA
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Table 3. Determination of Evaluation Criteria
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per Capita o| ool [ ] Financial SS
e ety © © @® | Infrastructure SS

Rate

Road Density O[O (O Infrastructure SS

O O] O
@)
®

Parking Lot per

® Infrastructure SS
Car

Public Transport
Modal Share Rate

Water and Sewer

Supply Rate P P © X )

Daily Water

Demand per ol 1O X -
Capita

Residential Area Infrastructure SS

per Capita
No. of School per Living Environment
Capita © o o e SS
No. of Doctor per Living Environment
Capita © ©© o ® SS

Sales Facility Area
per Capita

cloblo }O o ° Living Ensvslronment

Welfare Facility
Area per Capita

blo - lo ° Living EnSvSironment

Leisure
Environment SS

Sports Facility
Area per Capita

Leisure
Environment SS

Cultural Facility
Area per Capita

Select |  Review

Employment .
. Sub: Commercial &
Self-sufficient |0 ol 10 A Industrial Are
Index

Industrial Area per

Capita Financial SS

@)
[©]
5
>

Employment-Hom Sub: Intrazonal

M PPl PPP ® | Ervronment s
Gree(':‘a’;'f: e © P b © ©| ® EnvirLoerilSmutr:\t SS
el | P S
svem g | | | 1 . |
Apita F Capita

* A. Seo(2011), B. Cho(2011), C. Jung(2010), D. Kim(2007), E. Jung(2007), F.
Seo(2006), G. Jang(2006), H. Kang(2005), 1. Ahn(1997)

* Legend of selection(@ : Select A : Integrate with similar item, X :
Eliminate)

e ratio Trips
Intrazonal Trips 10 10 10 ® Financial SS
GRDP per Capita O o O| ® Financial SS

Financial ; .
Independence © © b © ©| ® Finandial'Ss
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Table 4. Hierarchization of Self-sufficiency Evaluation Criteria

SCEYE

Commuting Trip Rate

. us
. Cootents

Frre.

Intrazonal Trips

g
olTt ARZOf X|CITHA -
A | &1 Eifpicyment Comm:rcglc&%’ndtljirial_‘Area (Se+38) XA/ S 27
BHH : (Commercial+Industrial Area) / Total Population
NI per Capita
| elgt GROP X|% L M/ & 017
Self-sufficiency GROP per Capit GRDP / Total Populati
HRaz per Capita otal Population
Economic KB+ M Q)20 oJH}S| A A 010!
P WERIZE (RIZA+ M 2D x 100 / LBtS| AN &Y
. . (Local Tax + Non-tax Income) x 100 / General Revenue
Financial Independence
Account
FeugE (WHTS L) 78 4 x 100/ 747 5
ey Housing Supply Rate Housing No. (within district) x 100 / No. of Household
Residential
7|HEA|A Environment QI FAHX|Y By FHX|e| BHH / & ol
X=A Residential Area per Capita Residential Area / Total Population
Infrastructure LA 10T FAPE B 5 A B4/ B S8 SE0%
Self-sufficiency o= No. of Parking Lot per Car Total Parking Lot / Total No. Registered Vehicles
Transportation ==l TR OIE/ SR DX
Road Density Road Length / Total Population
ol gim 4 £S8Hm 4/ 5 917
" No. of School per Capita Elementary School No. / Total Population
LA A
oo
MEsz | Public facity | 9 SXIA 8019 SX|AMOLS+EOfOl+ Q) 80191 / & 017
XEM Welfare Facility Capacity per Welfare Facility Capacity (Child+Disabled+Elderly)
Living Capita / Total Population
Emitonment ol TjAl HOjAIY 4/ 5 ol
Self-sufficiency HoA[M Sales Facility No. per Capita Sales Facility No. / Total Population
Ammesity olgt oAt 4= oA 4/ & Q17
No. of Doctor per Capita No. of Doctor / Total Population
g =XX|Y By XA B /& T
SHU=X| Green Area per Capita Green Area / Total Population
Park and Green
space olet ZHA SAISY+SHE BE /&
oj7ksrA Park Area per Capita Area of Urban Parks + Stream / Total Population
A58 QI HlgAld B HsAld By /& et
SHAIA Sports Facility Area per Capita Sports Facility Area / Total Population

Cultural facility

olg BefAl BiE|
Cultural Facility Area per Capita

ZSE BHE /& el
Cultural Facility Area / Total Population
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Table 5. Weight of Self-sufficiency Factors

- Commuting Trip Rate 0603 el L
28 0.224 OIch AT X| O HE]
AR Employment e =
EZEH Commercial & Industrial Area 0.397 0.083 3
o r Capita
Financial 0362 z|e|:+ G:DP
Self-sufficien: = co
cy %‘Hl—’?—.; GRDP per Capita 0439 0.069 5
Economic 0.164 ——
Standard  HEMEE 0561 0090 2
Financial Independence
. S EE
T,j ﬁ—%‘ Housing Supply Rate e G686 6
Residential 0.115 o =
I Environment A AR AH 0423 0049 12
=M 0210 Residential Area per Capita
Infrastructure ’ SQKF 1CHEH AR DI
oo (=1 o =T
Self-sufficiency . D"%;t fio| G54 No. of Parking Lot per Car et Q040 14
ransportatio | 0.
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n
Road Density 0560 wise ?
olg st 4
DA — No. of School per Capita Oads G 10
%%? Public faclty |~ OIS EXND $8AH | 509 0056 8
U o __ Welfare Facility No. per Capita
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Environment de B ) gs3s 0072 4
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Amenity . el oAt 0.465 0.062 7
No. of Doctor per Capita ' '
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Moran's I | Recognize local auto correlation arising
from subordinate space
S4H| 0|5 BAHEE fotstol
Standard HEWEHE 2M5H= 20| 7ts
Deviational Comprehend the movement and
Ellipse distribution of central point; hence
analyse the growth patterns
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A7) AEldog Mz QIFE-s Be gaks
FatOHA EASICR= 7185 7F8o] 2ASITL
| 22 I A0l A dEgde 1EE
O] ZIA 3|]EA (spatial regression)O|Lt &
& T (spatial cluster)oll OISt SRS 715
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Ol YUBFHQl SAZIHolA W0l YA S
2 EXfsii= 71Eslolxle] BAHDH X215 B
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UCHBFES, 2005).

o

2) MY™ o 2tX|4=(Global Moran's I)

S APISHEAQ BHReE BAs AT,
AAH oz Ao AEY B Qo] 37K
RZVeE0] A UETE 3 70] HOIFE vt
oF Zol, 20108 RIQIgt HE ALOIX9 EAZ
o] 1% FEolk ROl6l7] o), ol WH4EO
A9 BT HEEAE 240 ASS & 5+ A
Tl 2010619 RS A 5% [OAFE0AN &
ogt o= LERL HE HeE0] U8 FEofA
A9 ST HTPE 2 JAsS B

Table 7. Moran's I statistics

n

 Year s Zscore | P :

. Index . o o |
1995 0.109608 4.145233 0.000034
2000 0.088061 3.443948 0.000573
2005 0.125114 4.6776%4 0.000003
2010 0.052876 2.267906 0.023335

olgigt its &df, +H AEE K47t RA
SHIYEOC] Al TRI0IA S0z AR 3
(Clustered) &0} A & = ATk AAGEC=E
=2 TAHHE EQd A AEY Aee 3
A FHO et estels ST sfEHoR LiE}
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FE o071 AFE guiEt w2 AYojAE Al
o Uolx] degtol FEf0] lou, W2 A9l
Ae EQ AHIAE S5 QI AlQ] F XY
OF Olsste Sd(trip)o] LTI

3) ZX|& Z2tX|4=(Local Moran's 1)

AEHol =2 gk FHo| w2 glo] E/iso
MRS O|F= H-HREY XY +xH9 5
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71 FHAY0 8AE UERKITE SAYRAIT
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= 20 AT, 31%7t SiEEE 202 LERITH
H-LRE L-LRES 19953} 2005 Aolol] 1
N, 20, N N2 S LERECH, 2010
| H-LRIY2 R Al J8lal L-LAYES o7
A2 4489t L-Hedol X192 1) Al
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1995~20050 = SAIARAITL} A3+ B
oA SRS H-H)O] TILAUCE Eortgoez
199501 S4H19F SubolA SHAXHo] Eoly]
QT 20008 A0} 20050 Ol KIHol|A]
CIAl H-HRE0] ERIFUCE =RIF E&olol=
THARIY BT opet FHAISe] Hel2 Qlah
LIERFE RS2, 200089 Ae 84kt &ut
= EF Aol Hish Q1E7ke0] =ordol wet
Q17 tiH] AKEAo] Z4she HIEO] EF X0 H]
aff AthH o= =971l siaRIGolA AL Ae
2 ECEORCE EE 201060l e AEY
O] AE oz FHA|Y 7t =31 ¥50] §ilo] il
2/ 2xalo] JETV A5k BEE Holal )
55 SI6ICE

Ol AIHE Hiet Zo], AEE BEx= A9
SHGRAT 2 37 FHOA s 9
TS HOlE ZAOE UEITE AlZto] AilE
of et A RN fOEE 2= XY
O] AFoRZ Eojte FH0] UERE=T, ol
REG9] 0] Mg Bhlojk] FHOR gt
ASE AAFSITE

4) EZHA} EFIA|(Standard Deviational
Ellipse)

Fd AEGY SR HekE mlestr] flst
o AEHY E4F ozt HE, Agl 89 ol
Ee 2Asiltt. 24e 83l Alktol kol

£ sEHMe REEAFQ ols nitat TA]
AP0 I SRS Wl Ol TAEE v

g0 EAMujeto] 7ksoith 018 &3l e XA
oA19] TAIZEEEFO] =gj0] 7Hs3Itt,

BEEAAZE 19959 162.7kmolAl 2010
212.1kmZ 154 SO OF 49.36km HE Q¢A &
Ato] O|FOIFIC

19954 THEE(SA1%)0] 19.86km, AE(HEX)0]
31.31kmoflA] 20108 THE(SAIF)0] 29.87km, &
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9] AE40] 1995W0] Hish BAFoZ SHIEAS
£ HOIFE Zojth

AE1} TE9| HIES 153014 1.252 0.320K
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Table 8. Changes in Local Moran'’s I

H-H H-L L-H
Jongro 1
Junggu n
Y Inch G
1995 Seou SZE;? nocne Junggu nZ\Z(i] Hanam : C| Seogu
Gangnam h
Songpa e
6 (9.2) 1 (15) 1 (15) 1 (1.5)
Jongro 1
Seou Junggu Gyeg Gapyeon o
Seocho | nngil g Gyed b ° . |Bupyeong
2000 Gangnam nngi anam |, h Seogu
G Inch
n):\Z?GNadmecxx n:ne Junggu e
5 (7.7) 2 (3.1) 1 (15) 2 (31
Jongro G
Junggu n oy
Seou Yongsan |Inchg Junaau | - 9 e| Gim
2005 Seocho | on = . po
Gangnam bo
Songpa n
6 (9.2) 1 (L5) 0 (0.0) 1 (L5
S Jongro |Inchg )
2010 eou Junggu | on unggu
2 3.) 115 | 000 | 00

=EAE | 33



Hejz - B

AH2lE4el A2, 19951k 20008 Atojof] 4=
Z7P7} olR0F oL, 2005 FAl ARE PSS
Holtkzt 2010 CHEHEQL SHito] o]RojFCh ™
A mE=gh 1995W0) HiaH 15u171F S7iskol ARSA
B} BYRo2 RIERES & + Uk

EMH9 XF2 AEF oz NELSOR oF
She THEE HIACL YHES 2006E971K] BFEOZ
9] ojsuEE Holtl7l, 20108 7oz ¥
getoZ glfishs mfEHE HAJCEL ok A
ddo 2 BHAQ o5 -ghtoz RS9 B
go] 3l YSE HoFE Zolth

FEX10] Hak= 50.09°014 19.05°% 31.04° &
4310 HAEOZ sidLen, 4859 |
ste YA-Es dgtoz goiFQint I8 18
Standard Deviational Ellipse®] BAZME VEM
Zo|ck

6 24

B Fdoxe +=d ASEe AAGE BNE
Plof A5 H4E EEGI AE7t dERARE
AAJSIRICE. AHP 4] &, 167 e & 538
A8 AT 5 EAR AEGo] 59 U
ERtom, oY ASAIE WA oY XK1Y #
Aol QLI 7Fe WA e

CEE VIERICH SAURE Sall £ HolE
9] #F3} e 018sH] ed Al ©919l A
EAEY tES AESKRICE Al tER
S HiEeR I Al #he Sl AEY
9] ANAIGE HIkE mletolitt. 37 Apjade
Sl AAGE SThiEe Bdsien, wEst d
=5 HluEA SIRICE S AP BA 2at
= B 9 4t 24 &t 1995804 201087t
A =AY ASY g8 g2 Aol Zikgo
et AeAl FHOM FEd AY9oE AEFo
IEA S e ACE UETE FE AR

34 | (AUERE-SAA

At B71% QR |oA TRE Aol Hisl A=
Ao AELIt ot S(-)9 IE LSBBAZ
Efst=tl, o] gt ARl Zulgo] wEt Rt
£01511 S eI Ol +d WYA
QO TEOIN HEte mf IR Ko ISHAE At
Fdo] RO SHIHL JFS JnIiTt

Legend
L] Msanlei!_?O\ON V‘

® Mema@eyﬁm o
© MeanCenter.2000

V{’/:i ;

@ MeanCenter_1995

[ standarg-Deviational-Etipse 2010 /fg\. /./\
i e Lo
[ standud-Deviational-iiose 2008 J
{.] standaco-Devialional- Etiivse.2000 0 7,000 14000 28,000 42.000 56000
[ stacsens-oevintional-eviose. 1995 Meters

1@l 1. Standard Deviational Ellipse 24421}

Fig. 1. Standard Deviational Ellipse

AEAI9 SHARATKMESAl 275
BH3FEET-AET-SubholM 2471 U
=2 AEY Ae7 UEEDE ols Olg K90
2 AT 88 ASEe ZE TAYE 9n|
it

TAHX|HO] o ofddxI¥em AVE0] JHET
oM w2 AEY A7 SEEJET, o &€
&4 AEL1 o7igd AEYol B A9o] Hlal
53] w2 0] 7|k 23z olEiEnh. #



FEH AZTo X1FY Hlof gt

AFoAE Al AEE 829 71ES HHO|
Ofd Q12 FF5I] wiiol, He QI ThH
ge A "9 xAgkEo] 1EE0 Y= 7REEo]
AIEG0] =2 AYOZ LIt ZOZ olsfHrt.
OIFA] BT AQst QIFA] FYo] AthE oz
e AEde HRst 202 Ui, ok
QIEAIZL O HAYRIGE FQISH thRREQ] &=
oA W FeE 7158 Aol 71Qlsks ditz o]
SHEICE E5F AV JAFAIQE FEAl, A
e AE8e Zi= 2107 UEKEEH, TiREQ)
AEY BrIEE0] 29 o= Uekith 2Lt
ARYO] Aardol wel, AREE0] W AYoA A
7t AAS] B7khs 2102 Hop EEQ A
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Table 9. Analysis result of Spatial Autocorrelation

T EAEE
Of =4 AHOIM F(+)2 S7HH et
A 7F LIRS, A[ZHO| Zatetof ket 1
el Z£(0.109608 — 0.052876)E =0l
-Positive(+) spatial autocorrelation in
every analysis point

-Value of I has decreased as time
passed (0.109608 — 0.052876)

ME9| SUYRXFHEZ+T MY B
3STFEEHTMEFT-SOHE  SHRE
H-HREO| LtEtRoD, EAIRt H7|=
QUX|AE FHOZ H-LRH U L-LRE
O] FER{X[AH| LtEFE

AlZto] ZatEof| wet 2= R |
7t E0lE= FEO| LEH

-H-H in Seoul CBD (Jongro & Junggu)
and Gangnam, Secho and Songpa
-Strong distribution of H-L and L-L in
Incheon and outer Gyeonggi Province
-Scope of all types of spatial
autocorrelation was narrowed as time
elapsed

BEHA EFRIN= EFIEOIM Rl o
Ei2 Hsloton] BiA w3t L5HYIHE
St A=

T2 MM MEdddez ©
spstAa, dEHe wyge HM-585Y
oz &l

RIS 40| U0f FHH0| D QleIxfel Bt
o YojLtn YSS et

-Standard Deviation Eclipse changed
from being eclipse to circular shape;
area increased by 150%

-Central point has shifted from NW to
SW; the growth axis to SW-NE

-Balanced and explicit spread for
self-sufficiency
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Standard
Deviational
Ellipse
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