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CONFIGURATION ANALYSIS OF URBAN CENTERS USING POLYCENTRISM INDICATORS

— Urban form changes of Japanese cities in an era of shrinking population part 1 —

N &% K" EE BT
Akihiro KAWABE and Shun WATANABE

In Japan, it becomes important to research the aspects of City Shrinkage and other urban form changes that caused by shrinking

population. Under this condition some new conception and metrics of urban form were discussed and the new configuration analysis

named “Metropolitan Form Analysis (MFA)” was proposed in Amindarbari et al. (2013). MFA is composed of six newly proposed

metrics - Coverage, Compactness, Discontinuity, Expandability, Polycentricity and Land-Use Mix - but there is no study on their

concrete usage in city planning or possibility of applying them to shrinking cities. In this paper the trends of urban form changes of

Japanese cities were analyzed with Polycentrism Indicators which were acquired through using a metric “Polycentricity” form MFA.

As the result, the some relationship between city size and Polycentrism Indicators and the some trends of configuration change in

shrinking city Centers were revealed and several suggestions about possibility of applying MFA were acquired.
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ZH L, WSMNCEEMITS L, YUKV IRT AL R
% (SUTD) ® Amindarbari & (2013)  [3{HFERAT & L FEHF
929 OHT, WO RER MR O TS ORI FIEI DV T OH
A TV, Z ORE & L T Metropolitan Form Analysis (UL MFA)

L L 6 MO OREHMEIR OF & Tk - Coverage,
Compactness, Discontiguity, Expandability, Polycentricity,

Land-Use Mix - Z#2& L T\ 5%H1,

MFA (Z351F 2 8B B E Rk, g REIC BT 2 2 A
A ISR B8 R AT A D B T DI RE-PHEIE D /R Z — DR 5y
M BUE R A2 52 2 2 L 2 ARDHE LTS, LinL7
MNH | BRSO E RS0 T T B E T o T
REMIMEIR 2 BUEAICEIM T 2 b OME L A ETH Y | EHE ORE
LR % LEOFIHEE LT D O TRV, D7, JER E

ENERFHZ N ARV A RGA 2 OB E O TR )T H Rk
(. BT R BB D 25 oH i - AT HAE MR O BT RE -
THEIE DAL/ Z — o DRI HT L VE SR 2R R A & 72 &
TILETHETELHBDEEZEZLND,

RO &b, ARl - RS O ERBRHE O HEMER & E o T
W5 D BREOHETTE OMERIEFE L LT OFETH H MFA
AWM B E B OIS A T REMEEZ BT 5 2 L ITITEEN
R 5, L2L Amindarbari H (2013) OMFZEITFIERHEZRED
RIS EIRBNE N TR Y \MFA O %218 U TH L 5 BEME
KOS DOFEEMEE 2B LT, £ OA T EHE b oo BARE) 716 5%
BT D &0 RIS HIBFEIIRTE R, £ 2 TAMZEIE. MFA
I X LMl EREOEOER(LIZBE L T, b2 E O TSR
FEE L ToAHEHE_Eooih AR A ATREVEICBE T 2 1 &2 15 5
ZEEHEWMET D,
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TG OEE « AOSMOIERE MEELER 2, A v > affatT
— A EHNTESICE VSN L, e, RES (2010) 7.
HPE S (2011) 8, /NES (2012) 9 134 A v ¥ 2 NI O A 0%
DFT — 5 % SIRTEDOE S EWET T ZIRICRBL L, BRI
RV TSR O F0E - VY — VB & T OHF AMERE1T- T
W5, BT, ik (2015) 10 [ TbNEOE ;% O EHE 3 K A
v ¥ a RIS EE LT D R OYNER O HR Y R o 28 k& 43T L
Ay ¥ a BT O EZ(LEm 2 UL L TnD, Ay vaT
—HUFE Ay v a RIS BT 2 NSRRI T 256 £ DK
EEREADIICEBL L, A v ¥ = BALTOR R ORI 5
i DI Lo Tl & Fr 2 OFRTIREE 63 2 BRAR 2 B )
%, LinL, HliR Ay 2 W TOMBET — 2 DEROLEZEL
THRGHE TR ISR T 2H M OIEA Y # Wik BE L, %
DIEHERIMEIR R ZE LB 1A 2 EROICHME 5 Z LI L W,

—Jh, Ay a7 —4%TiE/< DID (NOEFHIX) &% s:
& LTS ERECZ OB R 20T T DB bIF(ET 5. 1 21X,
#%E 5 (2014) 1 (X DID O/ o — B & LT X,
DID i/ MEAR ORI TS < H i/ N DT AEFREEBEL TV D,
DID 34— A0 KON H# O FHE LS < F i ik o
BEIHLE & LT, BT oo A DN 5 1 B FR TR TR Hh 22 ) o
PERRIOHBIC LIZ LMWL TE, UL, AaEDIcE
2 B HIME NS OB IS AR STICE W TE, ZOMEITHE LV E
B2 O HHIGTE OB TRIANZ T DID & L CTHE SN DHE
HWABREN TH DHAENL T2 A DN & R DID DA%
2D ZHTHME N O ERIRE 21T 5 IIERA R H D L E 2D,

13 AMRTEET S MFAGEF &

MFA & L CTHEICIRES N TV A EHREO BRI E - ET
EOHC, Fifi CIR AR D K 5 12 A B RpE R D Sy Fi ki &
SR L CTHRTH O RERINEIR 2 5792 & DI Polycentricity 73 %,

Polycentricity (H#HTIE 0 HLLIHIE S & OFREZ A2 504 L
TWVEEERICFHET 2 FETH D, FEMICO VW TIEIRT S
23, Polycentricity TIFIEHEHIE A » ¥ = SO HNL X F2 OREZEH A
RSS9 I SW OB HIEIC B D THhLEE &Rkt T
T L. ZOZBMISADOES (ZEE) 12OV T OB O
ERHWCEREIT O,

Polycentricity (IHULZ 38k~ Ze B m BRIV RO %
BUE L. TR &5 38 LWE RUBERIC X 2 #0 i oo %
RO &N - LR EaTgicT 2, ZOBENL.
Polycentricity 1235\ CTIXBE D Fre 5 8 E O HR T B~ O H %
U7, AR D 2= BRI LE S b 5 Am D2k 1n DR 5 i
LSRR R D, 29 Lo AR T B S 1
WNE RN GE R N B S DR TTIE BUE O/ MEAS A F 4 2 DA E D
FEATREZ T, R O T BN IS U 72 # i PE oo 2685
AR F Fm e B ARR R F SRR EICH BT D L B2 6D,

F 725 FE AN O % H 7= Polycentricity HH/08% 1% DID & [RIARICHL 7
ZRTDHAAOF LA Z LT 55T, ERLENRE
Td % DID & 70 & O N OB AE S R ek B JEUE C ArlsloE 2%
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FHETEHZLE2EWRT S, ZORAORICH LT, fnko gy
5 (2014) O#FFED X 5 72 DID O/ # i o —fEm L LT
ez % k5 & FERIZ, Polycentricity (Z& > THE LD HEANDH
DG N 2 BT N OFBEE L 35 Z & T, DID & Ffiz 20 L 5 Zrkk
A/ N2 IS BT TR 20 N D4R s oot/ 2
Ut L U7z ifi MR DI A ATRE & 72 2, & BT, FEA D HL
KAl OB 5 2 ZREICE T SISV T D O/
Al & i/ NE CTOBRIREMEDOZVICE R T2 Z LIT L0 . R BEEIC
B DO N AEFHILDOEK H MR OISV ARk
U OME AL A E RSB R T D LR ARIEEEZ LN D,
PLEDZ b EEE 2. AR TIE MFA OGS ATREMES 220 1) B
L LT, 6 MOFHETED 5 BRI IE AR 43 K OV i/ VAR
TRDITICEICA A TH D &5 2 B D Polycentricity (235 H L.
FIZLLTD 2 5% H 52 L2 9 2 T Polycentricity D2 73H
OTHFIE LS ARt &2 B %I 5,
o OHEOEMEMIZ 1T D UE3EF A D HUE K OV P8 m R Bl
FEDZEAIT A PE3EFE L HL D SR 28 A A A),
o DOEOMNHEEIZ I T 25 A O H LG NRE D %2
RIS FES ARSI N 114 o USRS RE oD ZE (LA 1

2. BIROERK

Aotk L LTix, £ 3 #I2TC Polycentricity (2 & % Z £k
DFEMR TR Z T L, T 0% O 4 HIZTONEOEEEAND
O EHIL 2 I & ZMEIC BT 2 REFR R O BRI IC D
WCERMHT FHEEGHT. S AfENT) 24TV ERTTREELEL & 21
PEROBIRIEE B2 5, 5 BT, & 1 EIC TRICE~HEA
1% AJIi & L TH 535 Polycentricity H D %03 | w5 Bk o> [ 8
7R N ARG 2R BLL 5 5 &9 FEZIZHOW T DID & Dl
B2 00 TR 2, 2 L TR 58 2 BiTlE. SRR 17 4F
SR 22 HIANT THALA A OO/ N FED B ik 4
KR, £ DR OLBEMEDEALZE TSI R (B2 Z
A G =53 Hr) ATV, FREY UL 2R AT RIS 3 1 2 B T HE N2
RHZ 31T 2 Z M OBLE S O TIEE O LN 2 BRI 5, K
%IZ 6 FIZT 4, b BETONHLLHAELNZMAICESE
Polycentricity Ot Al fEME % B529 5,

Table1

JHiE  Terms

Definitions of specific terms in this paper

WP Description
IMetropolitan Form Analysis % i3~ 6 FiO#S i EIEIED G FiEOF D 1o,
(F78 O AT IES B O hORg R (F00E) 2 BUE L, R iEic
(PN T DDA L ORIESHNTH 57 (M) ZIRELT 2.
One of the six metrics that compose “Metropolitan Form Analysis”, which|
detects the major area about a certain input value (Centers) in the target]
ity and quantify how the city are polycentric (Total polycentrism).

[Polycentricity

BT I ST Z O P LIHIE S L ORESENTH 50X T &,
EZ 33 [Polycentricity 124\ T [AAMAR LMD : PCI 2L » TR S5,
[Total Polycentrism conception quantifying how the target city are polycentric, which is|
lindicated by the total polycentrism indicator “PC”.

LB 5 [Polycentricity (245 T HEG YR LMD FIT - PC i) 2 837 2 BRIZI L
51 > L% N, Re, HI) &1 5 3RO @R Of
ISingle Polycentrism The three indicators (“N”, “Re” and “HI”) which are used for defining the|
Indicators total polycentrism indicator “PC”.

[Polycentricity {35\ THIUE &L 2 b G i [ O A F 0 A JJEIZ B2 L)
LB i, FEAREYIC . AT T REREE N LRI L & o 7o BHAL KR O i FH 0
(Polycentricity i) [z HT LOZ2AVE 2 EBBESATNS,
(Centers The major area about a certain input value in the target city detected by

(Polycentricity Centers) [Polycentricity. It is assumed that the amount of employment (the number of|
lemployees, day population, etc.) in a unit area is used for the input value.
[Polycentricity Al & L CHEAD & T L= T, Blikics)
F % TGN 04X (RDID) | % BlET 5. A0k Polycentricity 73 AHE]
LTWaE MBI 2 AR L LT, #EADZ AT 2 fliH 4
B &) IEEARIEICIE T B,

[The Polycentricity Centers which are detected with permanent population|
las the input value, which represent Relative Densely Inhabited District|
(RDID). It is a unique point of this paper that permanent population i
lused as the input value instead of the amount of employment.

RPN 4
IPermanent Population
(Centers




3. Polycentricity 22T

Rk i@ Y Polycentricity (&R i O L O 3T REIC HK S &
KERAERTHIEIN EOBELERTH D H (B 23+ 5, Bk
N IR AR TN 1 2 R HEHIE A > o = S DAL O HALIX T 2
BT 5 ANA%E Y OFEICE SRR L. ZoaThEhE
WZOWTOBEEOEMOIEEZ AW E B AR T, &R E
BRSO A FINT 2, FIEORBUIM LB O P04 E
#ITHZLTHY, Figl OO~DITRT FNEZE R T2 AT
T,

LA OTLDENEE D & T OBBIZIES W= LD
DT L x OREAFIL L, 0%, RENREEEOEE A
B+ %, Amindarbari & (2012) O#FFETIE, (@FLEOEKN
F0 2 OFLENTEONOREHZ L2 L, ()%
SHOEOBBA LV HETHD X5 R THEN LY ZEHTH D
LEn, (@), b), ) 3 >0HEENETNIFMT D 3 DDZEML
B 2RO N, Re, HI &, Z0ORi L L TREMI RS IR
PCH#EHL TV D, KRB OFMIZ OV T Table2 1737,

Polycentricity (dxf GBIk O L2 7N 5 2 & B HBO FiE

TEH AN, MH SN TmFDEDIENVIZHEH T 5 2 & THHRER
B L HLHIO A ORERZELEE T CE S, £ PCH
miﬁw%hég&‘C%?é@%®&%NJﬁJﬂ:%E?5:
LT, K0 FER 2R R AR T 0 FRLLH D Sy AT YR OO TE B S M 3 R
HETHhD,

Table2 Definitions of polycentrism indicators

i GG B

RECE TORS TS RTINS
N [Number of Centers extracted in the
target city.

b G B N o 2B O Ao #EE

ﬁ)x{%lfﬁﬁiﬁmlﬁﬁ@%ﬁlkﬁ&b Re=
L%

Re Ratlou of the total amount of input

value in all Centers to total input Re=

value in the whole target area.

2RO IOA D EOKRET
T REF LB A HEOKE
Total input value of all Centers
Total input value of whole target area

x‘r%?@hﬁw@%ﬁﬁ(@q’ DT DN T D
LEN ORI 57\771§@ﬁ$%@lﬁ (Zl)ln(zl)

‘é i@}a*ﬁ 075 1 DfEEZED, K HI= Z

LELRERO A DL, BT In(N)

o, A IS <, P H—

DA RSN, N: ﬂﬁﬂ.:é?htq] DB O 8%

HI |An index of homogeneity among some Number of extracted Centers

Centers in the target area, which

takes a value from O to 1. The more| zi : 3?)6'1' LP‘I(I N)@)\fﬂﬁ?})ﬁf‘l' LD

Centers are homogeneous, the nearer et D EIE

the index becomes to 1. If there is a Ratlo of input Value in a certain Center

single Center in the target city, the i (1...N) to the total amount of input

index can’t be defined. value in all Centers

N, Re, HI Offf, &ML EMEOIERE
PC The product of N, Rc and HI. Total| PC =NXReXHI
polycentrism indicator

O ZIBIER B DO NS

Inputing selected value

@ FE HUR 0 il
Extracting high density units

RIIA OORENEH GO T LRI O AT | AF O HE A m+2s %EK ) ﬁulii'ﬁ%ﬁiﬂi
L7 % JE P ORI WAL K & R E (m: 7—2FH s iRuEE

Selecting input value and unit area for Extracting districts whose den51ty is over
detecting Centers. m+2s. (m: mean, s standard deviation)

OBz B O E @—E S i 72 72 M EAf O BRSE

Detecting Center candidates Excluding unqualified candidates
|:||:| it
s

D&. D~

= s

@ Tl S WAL KR A BERE L TV DI, 2
NHEELEDT1IHO>ORLEBEM LT 5,

If the units extracted in @ adjoin each other,
they are unified and detected as a Center
candidate.

A A Ob‘TVﬂﬂ)\ﬁfﬁmétﬁzm n%* Ak O
Ba . Bl BT S,

Excluding candldates whose value size is
less than n%* of the total input value in
the target city.

sn = (10 / VB fEFRER X 100

n=(10/ J Total input value in the target city) X 100

Fig.1  The process of detecting Centers in Polycentricity

4. ZRMEOEREHTEREORRMEDESHS T

ARE T, DAEOERTE O L A2 BT 2 JLHER I a8 o
—fil & LT, PR IEREE N A & o TR R & o
ZAZNED TR AR BI 34T M OV S AT 24T 5 0 0TIV D1
EFENO DA E UTIEFERL 21 FEEEFEH 500m A v 2T —
ZED Z R BRI & L CR AR O KBRS Y R T
A (2002) 2 o [REHTEAE 2010 4K (Metropolitan
Employment Area : MEA 2010) | %\ 7=5 e

N

0 10 20 40

Kilometers

7 I kmmEAE MEA)

I 0% (Centers)

ERERFIR (Prefecture))

Fig.2 Centers of Metropolitan Employment Area in Kanto region

SIFTOFER. 108 ORI HTEHE D 5 5| 14 OREBIZ IV THLD
ERH—THh D701 PC RO HI NEZRS oz, 7D D 94
PEIIRA S DN T DA R IEAE & FHT T e Bl oD s B ol e ONSel 81 368
ANHOFBTTHI%A Tabled (237, KAR i H B O x4 iE R L O
REHEEH AT E PC & ORICIXBRIEN R bR R0 —T7, FE5lo
FHEEN, HL, Re lZ5H T 5 &, &~ O & il L Otk
REFEFNE & OB OBRIED R STV D, eV Tt B fe L OY
KAENEHESR NN A IMVET S, SRR BT 5 & Ha Al 2 N AR 25 4 &
L7cHEET AT OWTARARIT 21T B ORZMEE2BRE Lz
KA T FH B O TR S OE 33 N 1 & B4R ME & ORISR & T
%, 7272 L PCIZBILTIE N, Re, HI OB CRAICHH IN 72
DETIATE DR,
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Table3 Correlation matrix of the indicators

e Hc i it

Area (natural logarithm)

0.637** 1

PO N

Number of Centers : N 0.469** 0.264* |1

FLEED 0 HEA : Re
Ratio of Centers in total |-0.260%
input value : Re

0.349** -0.126 |1

JLOEE OB EME © HI

- £23 - ek * |- %
Homogeneity Index : HI 0.417 0.578%*(0.226 0.388 1
LML : PC
Total polycentrism -0.119 0.026 0.707%* [0.260* 0.485%*
indicator : PC
P HGRIEEH L N o
P DO D HLDE D
'{‘;t‘a]l number of ﬂiﬁaﬁl*}i (% 0 N |5 % di7n - Re|#7I1E « HI
1 (natural |[Number of [Ratio of Centers Homogeneity
((e:;ﬁu(;}ses logarithm) Centers  |in total input  |Index * HI
logarithm) ‘N value : Re

Number of samples = 94
** : Significant at 1% level (two-sided) * : Significant at 5% level (two-sided)

KT 7 /3B B O T RERAE3EE AN DR SR O B HRIRITR L
THBATINC R SN D &L 9 e RIFT 2 & 2 RE LR T 2,
F PR ER AL OO BAEEE A B0 B A FR RIS 2 > THIT R DR
BEUET Do FETORBIRRL & EEET ADMIZAE LT THDH
BIBR 2 ET D, LN TNAREWE HI bRE R
LT, N2 Hl ~OHGROREZAET D, REICHBELD
TEEHEANA & OBRMN D DA TIEHI T & 2 HI & Re D 0 BfR
PEOFEZE L, BEMMEEZRTET 2, BELZRRET L LR
Hr DRERFF DTS AR DIERALHEE NS 2 Fig.3 TR T,

EREOSH R T, A8 [E O R i B OB & B o
DEERIEIZE L TLL T ORENE s,

o JEMBIKOUEHEE N OBBEA R W, PO EEAZ <
BPEMEITIER Y, £, ZORBICHD 2 EARIT/N I 0,

o JEMBEIR OB S K E VIR, POBOBEERITES, €0
I D D EATRE W,

-0.351

LN_Total_number_of_eanployees [~
0.637

LN_Total_number_of_employees
SoREISREEEAD , s ~ o
Total number of employees (natural logarithm) ~ X* test : X*=0.161, Df=1, Pr (>Chisq)=0.688

AGFI=0.990, CFI=1, RMSEA=0

Area (natural logarithm) R? : N-+0.222 Rc-+0.512 HI---0.653

Fig.3 Causal model and path coefficients

5. BEAODRDLEZT AN -BHHE/NMEOS T
5.1 Polycentricity Filx#% & DID & O L8

AKEiTlE. Polycentricity i FHIZ k> THlH &2 A0 i EEl o H oL
& DID OE#FFIECHE i 4 U, Polycentricity % i L C
BN EEND P LEORKREICOWTHI U5, Tabled (2 DID &
WAEND 2= ANME L L7284 @ Polycentricity H /L% D E 5§ )7 155
WCOWTHB LERZHE D, £NENOMHIEE T HAL I
LC, MRERLEIC L 20 & TADFEMEIZ LD L) dhm
Lozl o Tl v | Eom#E & Ml T 5 H LA gD
JRIRD ZRBLLTND LW ) MTHEIL TV,

-J77C Polycentricity #/0: % & DID OiEW X, TN EN DK EE

R AN B OBEFEICH D, DID i3 E o LT A nEH
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Mtk & Bl 3 5 A3, Polycentricity F D% TR i MLIZ G UCTE
T DRI L > T AR OERHIBZRET 5, DO Lh
5. [EfEANED ] 1283 % Polycentricity O 292 2 & T,
ANBUBETITAT 0 X 9 7 DID O HUESEIEAS REH, & D VIEAEIE L7
VIR T b T 72 N AR s 2 BUE T D S E N AREE 220 |
Z OO N AETR OTERERIMEE OB & 2 W AR & 43
TLZLEMARELRDEEZOND,

Table4 Comparison between DID and Polycentricity Centers'

A R4EFHX (DID) Polycentricity .08 (F{EANM)
Densely Inhabited District Polycentricity Centers (permanent population)

gy [A0000Nkm) L E 2 il HNL K OB JE D m & AR 20 12OV T
Deﬁsit Extracting  districts ~ whose|m+2s Ll L ZHiH] (*1)

restric'}:,ion person density is over 4000|Extracting districts whose density is over m+2s.
persons/kii. (m : mean of density, s : standerd diviation)

I G LT 50000 Al 1 BRAE i LRI 3 1) 2 H N D RGO n%Ai 3
Excluding continuous districts|f#4+ (+2)

whose population size is less|Excluding continuous districts whose size is less
than 5000. |than n% of the total permanent population.

Size
restriction

*1 ANEORIEIC X o Tl s ORIIIEEwRE, *2 B
Depending on the kind of input value, n=(10/V ®{EAAKRE) X100
coefficient of s can be changed. n = (10// total permanent population) X 100

5.2 TETHBEEO OGN IES BEELDER L

ARHiTIX, Polycentricity & H L CHilTAf & EA O Lk %
& 2 OfE/NEIZ I 1T D SIS BRI IE O 2 kic S <
Hfb A8 U C, LA/ N BB R TIT AN IS d5 1 D E T A /N oo N B AR
HH RS & D L D EREICOWTERT 5,

HEE LTI MDD E O 22 FFEAE 1719 ORIk 1A
Ik 2 PG 1T 4R R OVERR 22 RIS R I A READED 2 A
JIE & LT Polycentricity & %47 L. & BIRIZEB 1T 25 2 M4ES O T
st 7 N4 ) & L T Polycentricity H D &9 %,
O, i S D TARE 2350 T DID A A7 & 77,
OEEF T OM/NRRD B D L 5 7 78 ORI FFEET *8 %
Gl U, ZRIEICB T 2« OFFEE (Moo Ny, Th
DEOBEIEARIZED S A0 OFEA : Rel, [HOEOHEE  HI))
DOEAES B LIRS T AL — 3 & AT o 7259 R &
LCik Figd OF v Ra 77 A5 b, Sl CoRd By T %
BUE LTo & 2 A, iR 3515 2 H i /N Re o0 FR 6N 10 42 o s
DREIEZAIT DU T Tabled (2R TR T 5 2 L3 TE T,

B 1 TR DRGNS IR R A BT S G B e PN C fe b AL
DR EVFENAF OB D @R E L H IR 2350480 S
NTWD, —HFTHEM 2 0% 7 &2 —Hi/VE, B 1 &b
W KRB O HAEN A RO OO (725 —) 1280
THEFEMENDE LS ORI TS, R 3 T/
A (BB AR ) 38 L O 4 T/ i D 5 (SR F) |
T &b FEARIIC 1T RSN Tl b BB O/ SV ETEA A LD
BRI L COBTHITH S S AL TN D 8, BT DR
Kt DA POKER O BB O BAL B LR/ 72 Z 2ok L,
TR/ N HUDAE 1% 00 & D EE I O BB I O ZE AL 0 Kilg 220800 53
HAio, M 5 TERILAZS | (Tt G N O i R BUE D
FHENO PO &, ML LB o Rk E LR
DLWV IR A BT S HIIR A S s, B 6 NHITHAfICE
VT B KBS/ AL T A O H DR TR k9 2 A /) il T
DIRPRARE NS ORI N T WD, T 7 DN TR
/) SRV TE L, M/ E RS A PR/ & < AR EOZ
BT E A EELL TN LD R R B EE T 5,




Akkeshi_Town (Hokkaida_Pref.)
Chitose_City (Hokkaida_Pref.)
Komatsu_City (Ishikawa_Pref.)
Okutama_Town (Tokyo_Metro.)
lzumo_City (Shimane_Pref.)
Nichinan_City (Miyazaki_Pref.)
Echizen_Town (Fukui_Pref.)
Hirado_City (Nagasaki_Pref.)
lwamizawa_City (Hokkaido_Pref.)
Shabara_City (Hiroshima_Pref.)
Mukawa_Town (Hokkaido_Pref.)
Shizukuishi_Town (lwate_Pref.)
Gotsu_City (Shimane_Pref.)
Namegata_City (Ibaraki_Pref.)
Ueno_Village (Gumma_Pref.)
Shimada_City (Shizuoka_Pref.)
Shiranuka_Town (Hokkaido_Pref.)
Hidaka_Town (Hokkaido_Pref.)
Minamisatsuma_City (Kagoshima_Pref.)
Osaki_City (Miyagi_Pref.)
Usa_City (Oita_Pref.)
Saikai_City (MNagasaki_Pref.)
Takehara_City (Hiroshima_Pref.)
Shichinohe_Town (Aomori_Pref.)
Misasa_Town (Tottori_Pref.)
Kawanehon_Town (Shizuoka_Pref.)
Nambu_Town (Aomari_Pref.)
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Fig.4 Dendrogram of the 78 cities
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Fig.5 Scatter plots of the variables
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CONFIGURATION ANALYSIS OF URBAN CENTERS USING POLYCENTRISM INDICATORS

— Urban form changes of Japanese cities in an era of shrinking population part 1 —
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In Japan, it becomes important to research the aspects of City Shrinkage and other urban form changes that
caused by shrinking population. In this paper, the trends of urban form changes of Japanese cities were analyzed
with Polycentrism Indicators which were acquired using “Polycentricity” which is one of the new configuration
analysis named “Metropolitan Form Analysis (MFA)” proposed in Amindarbari et al. (2013). As the result, some
suggestions about trends of Polycentricity and shrinking Centers in Japanese cities were acquired as follows.

1. As the population size of employees in the whole Metropolitan Employment Area comes large, urban Centers
defined by the number of employees tend to be numerous, have low homogeneity, and have less dominance in a rate of
employee population. And as the area size of Metropolitan Employment Area comes large, urban Centers defined by
the number of employees tend to have high homogeneity and have more dominance in a rate of employee population.

2. Applying Polycentricity from MFA with permanent population, “Relative Densely Inhabited District” (RDID) is
able to be defined and it can be carried out to analyze trends of urban Centers changes in situations of City Shrinkage
in small cities that have less DID. Additionally, using the changes of Polycentrism Indicators (N, Re, HI) between
2005 and 2010, the shape changes of RDID with its shrinkage in relatively smaller cities are can be classified into 7
clusters in table 5.

3. Classifying the shrinking cities into the 7 clusters, it became revealed that the percentage of cities that most
large Center shrank and became homogeneous was relatively high in analyzed 78 cities. In the same way, the cities
whose most small Centers disappeared had high percentage. On the other hand, it was detected that several cities

were shrinking with these most large Centers split.

(2017 4F- 5 7 HERGZEE, 2017 4 10 A 12 HERMPUE)
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