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RGafad, #HARICHERALEHORENMT b, A7 11—/ (sprawl) |
O THEW] OFWRTH DY, FHEARATR 2 SI3B AR S T g Rl Hid e
B SNAET 2T, Z08I, A7 1 — /b THER Sz BV Tix, K
H, NE, NERREORTHA 7 TR SR E EHHEME L CLE o2z,
HiUE O FE DN AETE 2§ D T2 O D HAE 2 RTINS E LT LE - 72,

MBI DA T — VB AL TLEIRKFE LT TR A E] & Z
NEMEIZERL TOSHENRRITTNDZENRBL NS, HAERAETHEICEEL T
&, AAMY 50km-60km BB £ TA T B — ARIER L TCWD Z ERBHIS LTV D*Y | 2
DR FIEFHEHIC A D LEIA DIV T A > 7 7 289 5 &, FpistE ol L1
BLHB LU TERRERANDPD>TLE) ZENHH->TNDL*Y,

T DORRIR IR ERET B 72Dl T LS TAR & 2 U2 1 T o) Bk F 1 2 1k
L, fEL3 22 EREmFHEm 2 BRI TV D,



AR D & 512 20 AL T Z > 728 R RO 2 7 0 — iz L - TER S iz
RRAMER T &N 9 A DEEEICKT LT EDRRICKHST 58 W9 BIES . A B/ N7
L8 HEOR DR & 72ff i L 7> TN D,

E5-3 R E ORI 2
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.
HE-4 FE ORSM S 3

1.2.3 ZRRALOFFE T H O R

T X EPEEE O FIEIC X0 B S BRI, RAF R T HIBRIE ORI T 5-
TLHRENRD LT, FHEFEFHIERA S 2 PR, BRHEHOFK
WRRIZBWTERED [T X B FOMEZRASELERAERIN TS
720 2 LT, ZOMEE ORI L T L 2T HEHE o K& R E 7o
TWb, F£iz, —ERR SRR, FERICHEEARB VIR TED L D
Wb L, BETF O T ISR SR A TR S CTIT < MO W TR TSR D BB IZ &
Do

) L, BRSNS HidHieREE U CREEEERFNRE LD &, FEERIC
BRI sb0LORHEE I TR THD, LT, B X, ARG TE
N AR D 72 72 B ~ O ST LT i L CHIRE LTl 0 . KEEB 3 5%
O AN FHETERVRFFEOREEICHKR T IMETH S,

M0 1B L Cid, MBSk L CRATRICRITIUER D7\ & 5 -l X s R g
FHEOWRAWRILROMENHELTWD, ZORIZBWT, FHENDFERE TIZRW
Ref] 2 Z9 D8Rt EIC VT, T4 ORBEITEFIEMOE 4 T 2 ZERIZ/R 57
D, EORLIRE L o TN 5,

PR HATHIOFHE TyE & Uik, o X e g5 3 0 T3 s pl 367 & 8
FEEERH D . Wb oBERR & L CHETT AR OB i & @B & & e o T E2%E 9
FITIEEL WD, 20, HEMOSEAR LIk OB ks LT, @Y<CHifis & ol
TR AL EE SN TV AICH DL LT, WTNORFEEIZIBW T LI AEZ OEL
ZABAIFRA L 7o i iT e, Bz, AN T S BRTHE O RKE 5% Lo 5 FE
FROBFAEMIZB O T, @O FHMIET VDL 00, FEEKOE (L L
DEAIE, BUREATEH2HIIZ LdldE ST,
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Z ORI S N BEFO TR N ORI R EDHEBERICEDLE TEE & Dk
BT 20IBUEEITE TH Y . S ESIERMIIELE U TRITEER A RS AT
LEBETH D, BN SN D FETHE I T 2 BGIE, RAIHHILZE S RO AED
BRICZAED TRDSELEES . BEAFORFRZ2GH I TFEZ M L CERRBR 22 ATe 2
EMEELWEEZZ BN TE T,

o, BRI 28 M N IA~BAT S D BEFEO T O RERA 22 R 2 5 2 7255
By AT — R BRECBAF O MBI O FIED L HIZ 8] 2 AfEL LB
5, IE] ZHEEE LEBFlEho THEXE) AROoh T EHEx6ND, TD
2 EATT DBARF T O LR L, BFOE A by 7 LORGFEERF T L &
PNEBROBEE LTRGBS h D HkICe o7z,
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1.3 ZPAERTICEE B SCERR ST

T E TOMIML T DI HE B LB e 2895 & 20RRT 0%
EBIMEEH-DOBARIC OV T O LIAE Y | 20t LIcBIT 5 E—4 Y EB— 3
VDI X DRBINBIFE ORI & ZIUHE D BB OIER S ER iz, £ LT,
19584F D 55 1 YR & # PEI LA E i 7> & 19994F D 555 YR FEAEHEN (27 - 7= 5 T B3 D 48 44
T DOZZAIC K 2 ETHICIRIT 5, MiliEGS O TR 2B o7z,

ZIVE TORIMCI T H IR R FF B OBEEAZE & LCid, RISz RT 2
AR 2 5m U728 & | B OBIFS it 2 4% - 72 5R I KBl S iv b,

TERGEAR & - T F9E L LTk, BICHESTTIER B ORI I 1T 5 1 MK e g2
DFEIC L VRSN EBTEOBEN ST b, AR RPFZEE L Cidam* .
FRE* 72 EORFZENRH D . BHOTEAGERE F TRINAATERIZEE LTE, KL
X2 2 EOMENR BT b D,

T PERINC I DB i oo KHRETHAE & L i, BA*2IC X v B E R o
THHBARE O RN BN EN TV D, 21HRICA D | TEROBZS T CIIEi g =
NI o T2 TERE DEALICHE B LB X DH2ER EN A LDk 72,

Tz, FEEMOFF L LCiE, B X 2 RF A E R U785k o s\ T g 2
AR A T2 ERAR OB A LND,

U7 LB HIEE SO X RE D AU S AaA AU TR 0d . BERR T AT &2 %f 5 & L7z BF
ZERBNXH D, A OB T O FEFNIMER TE o Tz,

1.3.1 FtEiits o BEEITSE

20004 LLRE D A O/ NS PEWER TR/ NI ~DBATIC L V| Bdgeless Cities ' <2V
R—=R e 2F1—)L?) 72 8 LIREN DR A BRI EALEA T 5D E T BLG 3EH &
o LI leotz, ZORZRETOB XL, [FLLPRRICIER L2 iizBa OfER iz m
MO LEEZLNTWER, EBRIIZAR AICH BN D X 5 T OB # L 72
DHIANCHERE LTz, 2400 AR U LORHEEIE. HEROFHERIBISE FIED b b L7z
B ZRFAIC LY, T bHgkIc T 5 THIFIH OB X ICER L2aFgEs, 21kl
A>TELABND L HIT7oT,

HARIZINC b RHE AL — TR & U O PRI 510 5 B (LA E B S hubd
DHRET R 5T, BT, A ICHE S 22 X M - 78 X PRI, [5< HaBI% e L TR
AL, RO K B A O J2 M - 2R ORI EAEAT, RS
(2004) 520 | bk Fs st (2013) **0, BEHFHEF (2014) **0ic kv | FmdifH E LT
S BAMEEIT I B %8 % Hh2e = ZIEA WA Sh T 5,

UL, EHEIEIC S H L, SO PRSI 3515 5 L HH i 00 B 5 72 D %
eI, B LS4 LTV DBGOWME L LTOMEMRIRS . A48 &b 5 1-Hifl
ZEARICH LT OB RIC T 2T EF L A LV, 2 T, MU o2 Lotk
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LI (2016) **2SoAF 2 FIH U7z TRKERES ) 1 (2006) *3 0 4 p6—15
(2012) **07p CIZBE4 B HF221%, EHEididT o B AAEA ORI & 720 | BB ORFFEN
Rond ooz, #lifE T omdtEEfE, ficHimz 5<% Bns I
29 | B~ OBATICH - > TIERIC L B2 RS 2 FEN D, MBI X 28 oMl
T HFEEZRTT 5, RS, AEBARICES S HIKBAM O FEE LT, T3
DN KA & REEA D N - I - RSSO FREE A L E AR A L &
TAHZELETALOMEEIN .

BREMFIEONMLES T & L Tid, RETHEIC IR 1T 2 il 0 &% & L THIEREA T
WD,

1.3.2 M OBEFFZE

T zH - omgEE LT, THERIRIEIC L2850 TH 20 THO TSR
AL TIRAE 2 & O HHFI 2 L & - T2 BEERFFE ™), #9913 % AThbh T& iz, £,
SRAMT NS 2 TN e L CHTRH B BRR CTE B L, ZOEREOZE LA L
T BEAERFFEI, B T E R M0 0B T3 70 EHl L v7e < B AR E T
ZBBRRAL U 72 BEEOT 2 I3RS T & 2o T,

TEMH OB IR, RENTIODOH T IV —IZBIT 5 Z Rk D,

(1) TEEMAHN EDORERSAETSLHT 2 D &0 9 TS HIGR O A

(2) TEEBONLH KETTE ORIk LT E DR EE 2 7= DO
(3) TEFMHND & Ok 2SRtk & RGBT X 0 R STV D O OIS

(2) (FHEEHHERINCTE K & A 7ot B IR i F i o0 —#f & LT, ARt
OEREET VT 2 ENEORA L LT (1) & (3) [ZIEFHmAES i & LT
HoH L LT o,

KA PESE R B 2 BEEMT 72134 T3k ey,

(1) SZiis>

THLHIC BT 5 AT A ARICBN T HE < P BITbATH Y | A% (1930)
#0721 & R B A EE BRI 2 U O 2 P2 RE R D ZSKIC £ 5 T8~
OB EHFES I, £, Wik b5 SRS LAK, BB, AT
(1962) 100 7 2k (1980) *VORFJEAGE LYY, T ORFRIT, FBEORED b0 A
it & THBREO LR Z Y | THIHICE L TR ZARRBIRDFTHEIC 2 0 1A
7o WA, AHBREIE IO S 525, TENTHBATORIS TR < I 3THy
SEDLRETHD,

(2) SCHiFaRsRY

1980FARLABE DPESE « JBMEDE R 5% DM Eic kv, #&E T 4 ki) 5 1.8
DOHENEZAH LR, 1BES A =1 T TIIRL o, TDAIT, THD
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Brax - WEL - B R ERLANCO L THBEIGEZ 2 X512 h | TEMAMOERE W
HEE LT, TEMMOMFIILE & L ToRBEITx, THOEHEERZ & O
HEMNA TR I NI,

O BLEN D RIS CRE D U D SEHIEHEE Y, e LT TEEMMITR LT
&@%’ﬂf%@fﬁﬁéﬁzéﬁmw%bﬂ@?r@mw*@ (2017) *WiZREL <., Biim
FNITRE B O LT~ 7 il flainbirbnTnsd, LavL, BAEr/
L - BT E O FH & U TR O RGRTE I A A F, 22 OB %Tw%mmﬁé
R EAT IMZEILE 720,

2IHEACAEIC A Y . TEM MO NERAE IS HIFRFE OB 2 2T DRk o T2, &
DA, JRIRA T — B % AN R L TORBETICH H—RE LToOTEH
HIOBIFRA I 2 I S AL DERIC R o 72, KIS, BEH TR ZOBEN DX, £O—R
& LCoTEEMMAE WAL ﬁbfk@%’”ﬁ%ﬁ%@%%ﬁ\%ﬁ@ﬁ%ﬁéﬂ
IR S NI Z Eidew, Bl ZIE, THS A iEim T 2RI 260 TSLHigH% ) 212
T HIFRIFARIE 2 72 EFE LWV, RFEF B O~ 7 1 BHERASIC X DT ST
METHD, T T, AR TIEZ NS EIC—REAH L, TEMAMANO THWE(L
(B 2 T T ZE R AR & T RGBT | & BN T 0 B OAERLS DRERNC T 5 Z &

T, <7 B BHE TIRR AR S 7 o IS &2 O T BRI 22 i A i 2 ik e 72,

(3) AT

AHFFEE, PNRET 3N Moo NI RS S HEFHEE 70 & O IO B L Dl WA k% &
DFRIZZ T TOANICHE ZEbE TN 5, ZO7DETIE LEIZEIfR L7 ftho itk
EORRICIFMNTICTRROMELZT R ETHICEEDD,

5 B R R ] OB L RIS LR TR H D ST HI ST TR A SR & DR B 5.2 7= D
DOELZIT, KHHE, EEide, WA A970) *ICFE L L o T3, ZDfh,
REBHTEZRA DOFERRAZBE U CHEATFER (1981) * 904 05)F . AR — (1982) *19 72 L4k H
RN D, Eio. RER FRTORMKICS K L2 E%R (2009) 107 lE L o572
W2E3 8 208, IEFIIRES TSR AN OFS iz Ak st & T2 M oD BILR A AR 98 L 7= fm SCI35R
CRY 5720,

1.3.3 MR FH G O BEIEAFSE

ZAVE TONME T MM 2P > 7= TR HEHEICBE T 2 B R A 8 5 & EE
LS ORFZE & Uik, TIRIESS LI HRIC K 2B iR A 72 & TN T 5
T HIF ] D FEREREALIZTOWVWTERTHE DI 5,

T, BEEICRT AT O (I BT 5 TEEEAZE ] ofih &
Ui, i <1k o 1B B A6 S 72 BABICER L2 AR | 1™ & off5eic
RS D, FFICIHZEEORERIIFEMOMLELELS | TRMAM~DIEHANES TH
ST T2 DICEFI N EEIFET D,

Wiz, BEF60EIC Y, THOBMICEENER SN, ELOREZHNTWNS Z
LA LT, mu & FHIRIIZE B LW SBEEFRIL i E TR <ITh
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iz, FEFN604E I 2RI E TIRAEHIE O Rk BIMR & R EHEEHHIC DWW TRE L, T0%
T BA-, IR (1994) 01 XEM L & IBAE ORI OEAbo 1A 2> 5 oo 28
b IBAE & DRMRIZOWTHEEL TV 5,

19804FEREE £ CORLE ST, IRE) - BE - RV - R E D DR E W o T AENH
L FRBENIBETH- T, LML, BEBTEOREMEN SEE L TENRET S Z
Ll EREFEFO NI TANELHL TN LA ERIC TS Ao ETIR
1E] FREIZBE T 2890S I T T,

1985477 PEELAREIT, [EIPN O PESERE & DR & A2 PERL IR DV AME RS O ST HIFRHE
(CPEOWER O O TR MU AR AT A L, 22U XV IEK - H11l(2007) *PV 2T &
5 TLEBERICHE D FR%E ] FICBET 2 CANERIC A b LT, KT, MBI
BT 5@t KOANBED R ER L OoH H (LM S OROEDE 2 5, Huio i
IRR< B AR B L, WORD SR LUOROEDRE 2 A X v 7 ORIk z 17
ZL TN, Lo LIPS SLHEY 2 T T k2 a3 E T 203, ifh
etk & A LA DA IR AE 92 O A BB iSRRI S g D 36T oD ZE R Al S0
TERGEfE 5 L <A LepEFalia e RN 6720,

20004F-LARE I, 25 ZIRPEZED D 5 ZIRFEE~OHEEZLOWRNO T T, #5505 EH
BEUTAR O TGN I BRI AN 7 b Lo R, EHRELE R 31T 2 BEAF LI5-ChF 28 O
WONEH SR TS *%

Mz <, FERONEE TEMMIZEET 2R FEFIMHEIC TIEd 203 Tl &
7o, FEARPIC THERIC NI 5 e T 3E R 2 SR T O BLE 2> B IEH L7iF5EiE,
ST & A R BH 2 o 7o BB OV - BGHLFY DBEERFSED A TH Y . 20004 LAREIZ U
TIETHERAN O N T MBI 2RE - O0TICRH b L7-FZEI5a E R S e,

WAL, #iHTEHIROIRRE (LK) L1, #iio TENEMN O PITHOTU < @
ThdE L, BEICRET D TERIZEIT 2 TEORERSCH IO W THE L2*
0 HHT TIERNEEIIC IS B T3 UL, SUNTEEHE~DH H & AR LTtk
THEMENO DA — =T a— NI TROITR, R CREERE T EMTH O
B, FEREIZE & 72> TR EEENNIEIR M 258, D% D 19804 A 1@ U 7= R AT
B LT, PR T2 Moo Ml EBE 2 s, FRUC K > Th72 5 S Ml AR
v S DAY R

R#IC, TRERONEE TEMM A - 72 BRI T2 < BN i3 2 Nk T
MM T D B 2 5 D ot i O 2 bIZ3E B L, Z O L HF HEHE %
G IE 2 AT ZE L - R 22132 < R o,
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1.4 HBFFEER) L SR E

1.4.1 #FEEM

T EPREER D FEIC L0 TR S BHES TE HNT RAF AR AT HIER BE O T AT 7
A 50808385 —07, FHEEGHIER S 2 T EMNZEE TN, RO E
BOBRRIZIBWTEEL O 1) X T SEoMEL AT HmAE#RI T
0 Z L TEORBEE L ORRIZIER L TWO L 23T Lo K& e & 72 o
TWb, Flz, —ERR SR TET, FEZRICHBEEERDN VR TED LS
(AL L, BETR O M- [ S N T3 S 40 THT < S DD TEE I THERE O Be 1T &
Do

WA, NTHRES [oT 72 EOFT DX NVHANEEIZ LY | HliFtHEzD <514 =2 v F
T, Avw—h T 4 AR — | R LRLIIREINDT VX ARIZ XL DF
EEDM EICB > TETWD, 2O LI RIENOFIZENTS, WERRETT - BEU
NDE I & LT LET . T OWREREIC L 0 BT R ORI 2D T 0 i
Jb, DL A - FHAFE O ERMIEICEER U CREHEASITRE OFE -
FRAR & S IERII D G B BEAL, S - R EIC K HBEFORER v 7 OFIEH]
ZEEETORMRICZ2 D 2 & T, Bix ORDUTIS LT TROFEAER L L TORRHIA K
S D, FRTTAAOEE L Z ORRRRERIZ, FANS ROV A A 50E LT A2 258
L FHATEERRE TEIE O FEIL, HRZ(LORIGITR U CTRikELZ R < &y ) R8Tl
RIZES DRV FIEIZR D 2o 5,

FORBIRTTEOFETE L L X, DX EEIEEEC TEMMERFEER S 8
FEERH Y . WL BERRSE & U TH T Ol & 8t & & L Lo i kANE 5
RIFHEBELTWD, 2070, HEHMAER LI-EOE(kE LT, @0 & ok
ITHIR A BE SN TV DICH L LT, WTNORFEHEIZIBW T HIEAEZ DAL
ZBANFRA L7c il i3 2, Bil2X, AN 2 B o K5 % S 5%
FROBREEEHICE VT, @MOFEHIECTHDHEO0, HHESERK OB X
DOEALIE, BURE R THEZBIIC LORE S TR0,

Z 2T, —ERR SR T O E DEREIRDE D — A A% T ¢
& LT, AfaCiImMpEe T2 M (Inland Industrial Estate(LLF IIE)) 2 & 0 &1 5,

Wl T MM L (X, TEMMERFEEIC LV FRICERSNZTEMBTHY . THl
DO XKCE R 7n & D AR L I TRIC LB A iilisk OF%E biThbiiz, T
1L, EARWICEEE DR ELZ T H TR AETT < BT T
7o EHIRIHOELORFEOEHRGRIZ L D LHIFTEHE DO ANBED Y 72 EO R WAL
NIBEHND EFRENDTZDFFDEMCH D EE 2T,

LRI IO TEEHE AR 2 SEATSER L. £ O BRI » TWHTBR R M T b

TWe, —J, BEAFmiE OB S 0 & 2 5 BB TIE, FHlo BEEE2RE LI
W, 2072, BAFETIEHICIS T DB BECE M O A Fl & LI TERR D2 LEE O
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—UREHLNITHZ EEARRO BN ET D, KA, ELELALFLE L TRERIZN
W92 i T2ER NI BE LTI RESTERR AL & W 5 STRD DI D A I CARBFZE Tl
N i) 24 N B e

1. 4.2 %tGe sk oo 2

ERTHIL RN AR S 7= R B AN O T L, 2 D/ 7 FIR A 7 v — VYRR
L7ebDTHY, 750 3ENIFHEICE SN -litfiTh o7z, L, Eigonit
HIBAFR AL Th o 7o FER T, R HHEMOEIG SR Em <, ZD0HEIEN
FI6 BN A TWD* | Fi- TEERIITERARMES RN EEICH Y . JLREs &
W9 [RIE ST HIH T - T H NBE TENMOM e R A2 T A1 L T 5 & B
b, &2 TARBFETIE, 1959 FITHIE S L7z THERIBREOBERSE & L CRHER 72
THTHIBH A 2N R U, B BB RS 7 & i 3 2 FRE R AR i - AL sk o0 <R i
M IR L,

o iy

—nin

ERERET RS T

-----

$=1/500,000

-7 HUR AR S D PN 2R TSR M

[ 258 £ D 2015 EER B LR IR X v miE A ik L= 3548, SEERFREO
SEENERIL, FEERHE 4%, PI¥ERHE 8%, LERME 18%E > T 5,

— 5 HRE OB HIRRNC R D &

BrER . EERHIR 76.6%., FHRME D 4%, LIERHE 18. 0%

BORHR - (R HIE 1. 5%, FG3ER MR 11. 6%, LT3R 16. 6%
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TR EERHR 75.1%. FEERHES. 1%, THERH®E 19.8%
MR  FEERAR 3. 1%, E¥ERAR 8. 2%, THERAR 18. 7%
ThoT-,

RRREE & 0 BRI RN EH L TRE WD E AR TERN S, BRI
W72 NEEOEE MBI ELEN S DRI/ > TV D, S R ITEEHEEH 23 2 <
BRI WICRIE TERTE RS 512D 5T, 2FEE & IRIEFE UH@ERtE R~ LT
WHZENBANBEBTEZRARIVR2NEDEEZBND, TO—F TTHERIIRETLE
His 72 & DR X 72 TEME N BNV ML TS Z &b H 0 . FREOfMIRE -
IEEEY L L T TERAHN L 2o TS, ZDOZ &0 D THER TIIAMREE T
ERBRLREVWEEBDbNAZ LMD, VU ETERNLRETH201I%Y L Ebh
Do

FERLE - FRMMISIC T T SRET ZAMG AL av I8

I XML it BEIE panz Ak
EIXHEH BEH AT 2 1961
i WEH e e 1964
JEF TR WEH T 1966
HE IREH #amh AT 244t 1968
+R-TEMAM Liskidl LilUES) 1971
HEEEREIERAN Ll T4t 1965

| SEcETREe | Hah | FTERMEAG | 1965
I | FAf | FERMREAE 1963

BAE TR FEM | FERRMARNH 1968
BHE—T XM B | REAREAd 1968
BHE-T XM Bt | RisbAsadt 1973
izt Mo uiii) s il a4t 1974
EEE—TREH EET | REMBRAH 1964
EEE_—T XM ERT | REMBARAH 1972

[ EnErEms | gen | meeas | o7
AT

KOTI¥XHH Eaeli 1973
EEFETEMM AT RE%ET 1975
HEFTEMih A TH R 1974
EEI XM =B R hBARa 1977
IS T XMt Fe0 ey AT RAXT 1973

MENE—T ¥ FEH R R4t 1972

AWFFEDEH — B O AAE & Lo FRIEER FIEIS X - TER SN HIX O FEEF 2
R L=, MR 22 DM/ IME T 2 B EOH LW d D 2t 5720,
P[] &V D BRIk L= iighEc 3 1) 587 A OBk 237 2,

ZORBT, FERTEPEL <, HRBOZE S Fuod T, AL OB T
FHHENC R L CEDIRBRINGENARETH L E VI BREOZATWD, FlIX, BEX K
v ZICRE SN HBAFE T OMTERIC EIRZEW 56, 20T 25 & 2k LRn
BEAF oy DFEBMEIT AL LTUILE D H D& D, Eio, ZOMITFEHE L7250 03 BT
oy & LTRRREIE SN DHD B 9 H D &0, REDHETH D, L LR
TR R DS BR T 2 5B FHEIIMEL SN TIW RV ONREIRTH 2,
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B & I BHIC B LT 28EET L & TH S ) NEEAHIL, MBI OGS 2
ICBRLEEA & L COZERIFFENELR S, %@ﬁﬁ#%%hé_k%ﬁofwéo%w
:w% EET L EWV) RE[EEFT D & B b DN TEMM AT 5 2 & T,
HRICHHHIBREELIE X, BT T VICAD Z LA HIET DO LT 5,
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1.5 WFFEHE

AWFFETIT, A& LEMMOREN TREREFENL ERETE N7 by b iR 0%
G ZSE L Lz, AT, BHIXEEEO LA Z MR T 2EK - #X -
HIZ I 1T DI tE DAL « RELZED T2, M1, ), BUEOFEER L D)
ETIERR LTz,

1970 4E 5 2018 4FF TOHETHIX *: *60. #6012 hnx T, 1958 4D 2009 4 F
T D o B BT v = 7 % A4 b (https://mapps. gsi. go. jp/) IZ KV fRfEE
N5H2EhBEE LK Google #EAMEMET 2 2018 FEDZERFEE|C L 0 BB R E &’
B - B O B IIR R 2 Hikx & oo, ZHUHFEmERHZ OV T,
K LEMMORESL . THREREENL, GG N7 Ly N OBGHLZHERTLHE LD
W2, T LV EEHIX (Listed roads map) & AT L CTLHE & FLE DRI % #EGE L T %t
GOYmERE LT,

Fio. AN TORFENAHRE L 72> - B TEMM (%iR) 1o\ Tk, @ik -
S - BHNIEEE OB Z IRTT o7, 72d, BUROBEM Z iR T H7-DIC
2016 D 2018 FF TR H > THHFAEZIT-> TV 5D, 512, ZALICHHE®
O HEM AR, BEEREEIT ) 2 L TEIIATEE OZL LR LT,

D OBERKRORHEICES S, THIXEEEIE O LR AT 218K - X - B
B DEMEDOEAL « RECEED T2 OIZSFR ORI m X &2 Rk L, BN o)
OB IR Z F5 1T DRRAE AL D B A BIEHA LT,

1.5.1 WFHEOHHEA

TR, NTHEESRE v 77— Lo i RENOREELZ T, A~v— T 412
RESNDEBRMFIEEEST-HTHOT a0 —FRNEATH D, TO—FH T, KREAE
KEWHED ) ICEEZE TR G, VE] ITHEDO DD E ik~
BATICEO, B S 2 MEROBEICET 20 bR E-> TV D,

T 2 CARMFTECIX, BREAT O B AR R IE I ER UE BN &2 T 5 L Rk
2, MR RMEICHIER L, 74—V KT — 27 722 VI L B REOH T OBLRIE R
(2 XL D @GR & EMERIC T T 2 MR A b HfE T2 & & L,

BT~ OT 7 a—F FIEIIHEA B DD, A CIIENFITE~D T 71
—FOTFE L L THMANORENMEIZRN D BHEE IR Uiz, BIHFHAECrR
DEEP DEG LI W W I EEET — ¥ ThOEMENAER L., T b
HEFET —F A QT 52 L THEEET DI VEMMIEZED D LD &35,

AT DO XS C & 2 PN TN (XA RA - TH Y . A E%~D T
HAYFEIZIN#ETH D, EBICEAHAN~DOSLH A Y AN S FEFEMIE ®
BFATRE CTH o 7= DIF—[MH (g TEMM) 72 ThoTo,

T X AR EB N TIME R TEMMIZIR > CTEREN, EMEARFEROT 21T b
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Nodananbu IE | 1.2(1.0%) | 1.4(1.2%) | 0.9(0.8%) |226(18.8%)| 2.2(1.8%) || 28.3(23.6%)
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1965 [ 1975 | 1985 | 1995 | 2005 | 2015
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Abstract
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1. INTRODUCTION
1.1 Background

Major cities in Japan experienced rapid population inflows during the period of high economic growth after the end of the
Second World War. The consequent deterioration of the urban environment led to social problems, prompting the
urbanisation of the metropolitan suburbs. In 1956, the suburbs within a radius of approximately 50 km of the Tokyo
Metropolitan Area, which were developed during this period of the urban expansion, were classified as suburban
consolidation zones under the National Capital Region Development Act in an attempt to restrict the development of
disorderly urban areas. At the same time, factories above a certain size were relocated to the suburbs in order to improve



the urban environment, which had been degraded by the concentration of the population in the inner-city areas. From the
late 1990s, there has been a vigorous debate concerning the reversal of urban expansion and a return to the urban centres,
leading to the large-scale redevelopment of built-up areas and the construction of large blocks of multi-storey buildings.

Urban areas in the suburbs of the Tokyo Metropolitan Area that were developed during this period of urban expansion
can be broadly categorised into unplanned urban areas, which were formed through urban sprawl, and urban development
areas (UDA), which were systematically developed as part of the urban plan. The urban infrastructure for the newly
developed urban areas at that time was developed mainly via methods such as Land Readjustment Projects (LRP) for
inland areas and reclamation projects for coastal areas.

Upon entering the 21st century, Japan began encountering a shrinking population, and the concentric expansion
towards the periphery all but ceased. °V In the present day, which is increasingly witnessing a transition in value from
quantity in the expansion period to quality in the contraction period in existing suburban cities, there is a move in urban
planning away from new development and towards the revitalisation of urban areas. In such a context, UDAs formed in the
period of urban expansion, which are sometimes criticised for being classic examples of uniformity and a lack of
individuality, are now, in the period of urban maturity, gaining attention as model examples of the regeneration of urban
stock.

In this context, this study aims to provide fundamental knowledge on the state of UDAs by delineating, through an
examination of spatial and chronological changes, the post-formation changes, which occurred in suburban UDAs
developed in the post-war period of urban expansion.

1.2 Purpose of the Study

While UDAs, which were formed by way of the land readjustment method, have been credited with contributing to the
creation of favourable urban environments, it has also been pointed out that the medium- and long-term assumptions
employed in planning tend to have the problem of ‘diverging from’ or ‘lagging’ behind the actual state of the UDA formation
process.? The question of how to address this issue is a major challenge for urban planning. Further, the issues of how
UDAs, which have already been formed, change in the post-development period without the presence of a primary planning
organisation, and how existing urban areas can be restructured in the future are still at the trial and error stage.

There are eight methods of planning new UDAs, including land readjustment projects (LRP) and industrial estate
development projects, but common to all of them is the difference between the preparation of the urban foundation through
separate development and the urbanisation of land, including buildings. As such, despite the fact that preceding changes,
such as those in lots and buildings, can be expected in post-formation urban change, there is a lack of follow-up studies on
post-formation changes in any of the development planning types. For example, while changes to buildings may occur in
residential UDAs, which comprise the majority of suburban UDAs, subdivisions or changes to roads have, at the present
time, only been partially reported on.

In this context, this paper examines the case of inland industrial estates (IIE) as a first-stage case study in the
investigation of changes to UDAs that have already been formed. ITEs are industrial areas that have been newly created by
industrial estate development works and include both basic development, such as the creation of blocks and roads, and the
establishment of urban facilities essential for industry. As they are fundamentally influenced by industrial structures,
industrial estates are susceptible to change, meaning that it can be assumed that rapid changes, such as frequent building
renewal, changes in land usage, and changes in ownership due to company entry and withdrawal will be observable.? 4
Accordingly, such estates were considered an appropriate subject for this study.

In the period of urban expansion, planning targets were first set, with new development occurring in line with such
targets. Conversely, it is difficult to set planning targets when redevelopment of existing urban areas is the central concern.
As such, this study seeks to delineate, in part, the post-formation changes in the structure of UDAs, with a focus on the
composition of roads and landscapes.

1.3 Literature Review

Existing literature relating to suburban district planning can be broadly categorised as that which primarily discusses
the formation processes of new urban areas and that which focuses on post-formation UDAs. Research on the formation
processes focus on the development of new urban areas in the suburbs via the LRP method during the urban expansion
period. Representative studies in this area include detailed works by Ishida? and Dohi.? Studies that focused on lot
formation processes include those by Hatano® and Murahashi.” Higasa’s® large-scale study of UDAs, during the period of
urban expansion, delineated the urban development of the suburbs of the Tokyo Metropolitan Area in their entirety.

In 21st century studies like Aiba’s,? post-formation changes in UDAs that had not previously been observed began to
emerge. Further, case studies of residential areas include Harada’s studies on multiple lot ownership that utilised unused
land!® and spongification.!? While studies that focus on changes to lot boundaries and block form in built-up areas do



exist,'? there are, to this author’s knowledge, no case studies on UDAs in the suburbs.

On the other hand, there are many studies that focus on industrial estates, which investigate phenomena such as the
relocation of small town factories caused by the Factory Restriction Act and changes in land use, including mixtures of
residential and industrial activity.l® 14 Further, there are only a few studies that investigate post-formation changes in
suburban industrial estates from an urban planning perspective, for example, studies on coastal industrial estates!® and
IIEs,!® while there are no follow-up studies, to the author’s knowledge, focusing on changes at the lot level.

2. SUBJECTS AND METHODS
2.1 Method

Two-dimensional materials for each decade were prepared in order to trace changes or continuity in the basic
components of the LRPs—namely roads, blocks, and lots. The materials were prepared as follows.

Geospatial data were analysed to determine the following elements: the demarcations and layouts of the sites, the plans
of buildings, and the road configurations. The data consisted of residential maps from 1970 to 201817:1819 ' ag well as aerial
imagery from 1958 to 2009 accessed from the Geospatial Information Authority of Japan’s website (https:/mapps.gsi.go.jp/)
and, for 2018, aerial imagery accessed from Google Earth. The geospatial data were collated with historical sources for each
ITE, historical sources concerning Chiba Prefecture’s industrial heritage, and informational literature about construction
works. The public roads were differentiated from private roads by referring to a map of authorised roads obtained from the
municipal office.

In addition to the above process, a survey was conducted at the Sakura Industrial Estates (SIEs; discussed later), which
had permitted an on-site survey on the private land. The on-site survey focussed on elements such as building
configurations, site boundaries, and intra-site roads. To determine the present condition of the buildings, multiple surveys
were conducted on site between 2016 and 2018. To determine changes in site ownership, a land registry was analysed. The
registry data pertained to the site that best represented the changes.

2.2 Subjects of the Study

While 70% of the urban areas in the Tokyo Metropolitan Area suburbs that were developed during the period of urban
expansion proliferated as a result of urban-sprawl-type growth, the remaining 30% were urban areas that were developed
in a systematic fashion. The proportion of systematically developed UDAs in Chiba Prefecture, which was a focal point of
post-war urban development is, however, particularly high at approximately 60%.9) In this context, the study focused on
the Tokatsu—Hokuso suburban consolidation zone in Chiba Prefecture, where urban development was systematically
aggregated as a destination specified in the 1959 Factory Restriction Law. (Table 1) (Fig. 1)

Of the above, the oldest group of IIEs, developed in the early 1960’s, was chosen to be the subject of the study. Of these,
(a) Matsuhidai Industrial Estate (MIE) located in Matsudo City, 20 km from Tokyo, (b) Nodananbu Industrial Estate (NIE),
30 km from Tokyo, and (c¢) the Sakura Industrial Estates (SIEs), comprising the three geographically close industrial
estates of Sakura First Industrial Estate, Sakura Second Industrial Estate, and Kumanodou Industrial Estate, 40 km from
Tokyo, were selected as the samples for this study (Fig. 2)

Table1 List of IIEs in the northern Chiba Prefecture until the oil crisis in the 1970’s. (LDPC=Land Development Public Corporation) 2

Name of IE Address Business entity Start of sale
Minoridai IE Matsudo city LDPC of municipality 1961
Matsuhidai IE Matsudo city LDPC of municipality 1964
Kita—matsudo IE Matsudo city Others 1966
Nedo IE Kashiwa city LDPC of municipality 1968
Toyohuta IE Kashiwa city municipal ity 1971
Kashiwa kikaikinzoku IE Kashiwa city Others 1965
Nodanakazato IE Noda city LDPC of Chiba Prefecture 1965
Nodananbu IE Noda city LDPC of Chiba Prefecture 1963
Sekiyado IE Noda city LDPC of Chiba Prefecture 1968
Shirai first IE Shirai city LDPC of Chiba Prefecture 1968

Shirai second IE
Minami narashino IE
Sakura first IE
Sakura second IE
Kumanodou IE
Yakou IE
Toyosumi IE
Nogedaira IE
Tomisato IE
Kozaki IE
Omigawa first IE

Shirai city
Hunabashi city
Sakura city
Sakura city
Sakura city
Sakae city
Narita city
Narita city
Tomisato city
Kozaki city

Katori city

LDPC of Chiba Prefecture
LDPC of municipality
LDPC of Chiba Prefecture
LDPC of Chiba Prefecture
LDPC of municipality
Others

Prefecture agency
Prefecture agency

LDPC of Chiba Prefecture
Prefecture agency

LDPC of Chiba Prefecture

1973
1974
1964
1972
1977
1973
1975
1974
1977
1973
1972




Fig.1 Locations of the IIEs in the northern Chiba Prefecture.
Fig.2 Locations in the Tokyo metropolitan area.

(a) MIE is located at the centre of Matsudo City, which borders the Tokyo Metropolitan Area, and is adjacent to a large
cemetery. As it is on the site of the former Matsudo Airforce Base, it is topographically flat, and the blocks are grid-like
in shape. At the time of development, the Matsudo City Development Association was in charge of the development of
MIE, whose subdivision into saleable lots for industrial use began in 1964 (Fig. 3).

As of 2018, 88 companies were operating in MIE. With regard to the distribution of industry by type, 54 companies
were involved in manufacturing or processing which, including one company in the recycling industry, accounted for
just over 60% of the companies on the estate. Other industries that were increasing in number included transportation
and construction equipment lease companies, as well as religious facilities (due to the fact that the estate is adjacent to
a cemetery) (Table 2).

In 1991, Matsuhidai Station opened to the south of MIE, leading to an increase in residential lots that eventually
surrounded the estate (Photo 1). In tandem with this development, MIE became increasingly convenient for residents;
in 1997, for example, a post office opened in a corner of MIE.

(b) NIE is located in the south of Noda City, flanked by the Edo and Tone Rivers, and is adjacent to National Route 16, a
main beltway that runs through the city roughly from north to south. At the time, the Land Development Public
Corporation of Chiba was in charge of the development of NIE, whose subdivision into saleable lots primarily for
industrial use began in 1963 (Fig. 4).

As of 2018, 119 companies were operating in NIE. With regard to the distribution of industry by type, 72 companies
were involved in manufacturing or processing which, with the inclusion of four companies in the recycling industry,
accounted for just over 60% of all companies on the estate. The number of companies in the transport industry, in
particular, is increasing, with 16 companies, both large and small, currently located on the estate (Table 3).

Around the time the land started being sold as lots, National Route 16 was designated a ring road (Photo 2). Shortly
thereafter, two facilities were located on the south side of National Route 16: One was a school affiliated with a private
university; the other was the headquarters of a religious organisation. Before 1990, a section of NIE served as a
university’s sport ground. In 1990, the section became a driving school. In 2000 and thereafter, the grounds of the
religious organisation started expanding, eventually penetrating into NIE.

(©) The SIEs, located in Sakura City, are positioned between the Port of Chiba and Narita International Airport near the
Higashi-Kanto Expressway. What was previously a topographically flat, elevated former agricultural area located to
the south of a former castle town with Sakura Castle at its centre was developed into the SIEs. At the time, the Land
Development Public Corporation of Chiba was in charge of the development of Sakura First Industrial Estate, a 51.9
ha site, whose subdivision into saleable lots primarily for industrial uses began in 1964. Subsequently, the same
organisation planned and developed Sakura Second Industrial Estate in 1970. Construction from the south to the
north of the current industrial estate began after the Sakura Interchange of the Higashikantou Expressway opened on
the southern side of the current industrial estate. It was opened as an exclusive industrial zone with a total area of
41.6 ha in 1971. Kumanodou Industrial Estate was an undeveloped low-lying portion of land between the First and
Second Sakura Industrial Estates, which was developed as an area for small-scale factories. The Sakura City
Promotion Association developed the estate, with development starting in 1976, and the subdivision into saleable lots
being completed in 1979 2V 22 (Fig. 5).

As of 2018, 111 companies were operating in the SIEs. With regard to the distribution of industry by type, 65
companies were involved in manufacturing or processing which, with the inclusion of one company in the recycling
industry, accounted for just under 60% of all companies on the estate. Transportation and construction machine lease
companies are increasing, with nine from each industry currently located on the estate (Table 4).

After the Higashi-Kanto Expressway opened in 1971, the Sakura Interchange opened south of SIEs. From the
mid-1980s, SIEs’s environs became increasingly residential. However, being built on a plateau, the residential land
remained segregated from the site (Photo 3).

These three industrial estates situated in the suburbs of the Tokyo Metropolitan Area were developed in the same period
under the influence of factors, such as the Factory Restriction Law of the high economic growth period, and all three had a
large block structure to facilitate the entry of factories of a certain scale and larger. Changes to industrial structures after
the oil shock further increased activity to lure commercial industry to the area. The end of the bubble period saw the
withdrawal of large-scale factories, and the 21st century saw the growth of companies from industries other than
manufacturing, such as logistics and warehousing and leasing, which continues to the present day.



B Terms and definitions

Industrial Site

Rate of

Urbanisation

District

Block

Lot

Site

Changes of site

area

Term Definition

Urban A . . . .
systematically developed new urban area created during the period of urban expansion

]%je]\:/)eAlS)pment Area in the post-war era of hl%h economic growth.

Scheduled |- Urban | 1 4 that has b blished under the district plan but h b banised

Area (SUA) and that has been established under the district plan but has not yet been urbanised.

Private land that excludes public land, such as roads and parks, which is used for purposes
such as housing production facilities after the development of the industrial estate.

The_ratio of sites with structures built on the urban foundations prepared by land
readjustment.

A parcel of land that has been systematically zoned according to the separate development
method.

A parcel of land surrounded by an authorised public road
Division of land within a block
An aggregation of lots that are utilised by one company in a seamless fashion

A change in the amount of site area managed by one company

Fig.3 District plan of MIE in 2018
Fig.4 District plan of NIE in 2018
Fig.5 District plan of SIEs in 2018
Table2 Number of industry types in the Matsuhidai IE (Company)
Table3 Number of industry types in the Nodananbu IE (Company)
Table4 Number of industry types in the Sakura IEs (Company)
Photo1 Aerial views of MIE in 1970, 1996, 2013

Photo2 Aerial views of NIE in 1967, 1998, 2013

Photo3 Aerial views of SIEs in 1970, 1997, 2009

3. COMPARISON OF IIEs
3.1 Changes in Urban Area

In this study, the rates of urbanisation of the industrial sites since their development were calculated (Fig. 6) in order to
confirm the changes in the UDAs over time. Results showed that at a particular point in time, the growth pace of the rate of
urbanisation suddenly slowed, a phenomenon this study defines as ‘saturation’. At the same time, due to the fact that
industrial sites with sites that had changing boundaries were included, sites that experienced changes in area after
development were also taken into account. This paper defines ‘sites with changed area’ as land where the site area

managed by one company has changed due to a change in ownership or change in production facilities.

3.2 Changes to Sites

Next, industrial sites developed within SUAs were divided into those whose area changed and those whose area did not

change, and then each of the industrial estates was examined (Figs. 6, 7).

(a)

(b)

(©

A common result among the three estates was that changes in site area began even during the UDA formation process,
with the area usable for industrial purposes increasing within the SUA. Conversely, it was found that when the rate of
urbanisation of the industrial site exceeded approximately 90%, the SUA became saturated, and the speed of urbanisation

In MIE, more than 90% of the SUA was industrial sites, taking approximately 15 years to reach saturation.
The rate of urbanisation was particularly high compared to that of other industrial estates. Further, 40 years
since development, it was found that sites that had experienced a change in area comprised only a very small

portion of all the industrial sites.

In NIE, more than 90% of the SUA was industrial sites, taking approximately 20 years to reach saturation.
Further, the proportion of sites that had experienced a change in area since 1970 was in line with the rate of

increase of industrial sites.

In the SIEs, more than 90% of the SUA was industrial sites, taking approximately 25 years to reach saturation.
It was found that approximately just under 70% of sites had experienced a change in area and that about 90%

of the changed sites were located on topographically flat and elevated areas rather than in valleys.




tended to dramatically decrease. As such, this paper refers to the point when the rate of urbanisation exceeds 90% and the
rate of increase of industrial sites plateaus as the ‘saturation point’, when the development of the urban area was
completed. The period after the point of saturation is a particular focus of this study, as a post-formation period of change.

A common post-formation period change was the rapid increase in sites with changed area, which was driven by the
large number of partitioned sites created after the exodus of large-scale factories. In particular, the fact that other types of
industries, mainly religious facilities, began to enter the industrial estates from the year 2000 is likely to have had a
restricting influence on the rate of increase of industrial sites.

At this point, sites that had seen a change in the site boundary after subdivisions began in the early 1960’s and which are
aggregations of lots utilised by one company were extracted in order to understand the rate of incidence of changes in site
area. Results uncovered three broad types of site area changes:

1) Site enlargement (Fig. 8): This change is characterised by the enlargement of a company’s site by incorporating
unused development land within the SUA or land left unused due to the withdrawal of another company. Site
enlargement is generally carried out with respect to a neighbouring site within the same block. Other examples
were, however, observed. These include the enclave landholding type, which spans blocks surrounded by roads
or waterways, and the boundary adjustment type, where the site was slightly enlarged by clarifying a previously
unclear boundary.

ii) Site shrinkage (Fig. 9): This refers to shrinkage in an existing site when the site is subdivided and sold off after
a company withdraws. Common examples of site shrinkage are the demolition of existing buildings or change in
their use following a company’s withdrawal, sale of the site after subdivision, and change in the use or total
levelling of the site. Other types of shrinkage were also observed, such as the practice where a company rents
out part of its site to another company without withdrawing, or where the boundaries are adjusted.

iii) Unchanged site: This type indicates that there has been no change in the shape of the site boundary line since
the start of the subdivision into lots, implying that changing times were managed by utilising the usable space
within the site by building or demolishing buildings.

Fig.6 Increases of industrial sites and changed sites

Fig.7 Industrial sites that have changed their site areas.
Fig.8 Transition of site enlargement in the site S in the SIEs
Fig.9 Transition of site shrinkage of the site EE in the SIEs

3.3 Changes to Roads

Three types of roads were observed in IIEs: two-lane public roads (one lane each way), one-lane public roads (without a
centre line), and private roads (without a centre line). Private roads connected to public roads can be roughly categorised
into roads with a designated position, roads authorised in the city plan, and intra-site roads. Private roads are,
fundamentally, private land, but roads with a designated position and roads authorised under the city plan are legally
defined as roads. To determine the relationship between the city plan and road categories, the distributions of the road
categories were analysed (Fig. 10).

(a) As MIE was on a topographically flat site, public roads whose utility has changed from that of the previous roads
have been laid out so as to form grid-shaped blocks. Two-lane public roads form the perimeter of the industrial estate,
while one-lane public roads, whose use changed from that of the former agricultural roads, formed the back roads.
There was only one road with a designated position in the north-western block where there was an aggregation of
small-scale buildings, while all other roads were intra-site roads.

(b) NIE was on a topographically flat site, but the street composition was a deformed lattice shape due to the influence
of the former agricultural roads. Two-lane public roads formed the majority of the perimeter and centre, while the
single-lane roads, which were modified from the former agricultural roads, formed the blocks. The east side, home to
mainly small- and medium-sized companies, had block shapes influenced by the slight topography of the land, which
was based on the form of the valley floor. Apart from one road authorised in the city plan, which ran alongside the
main beltway, and several roads in a block with a high density of designated position roads and small-scale
structures, all private roads were intra-site roads.

() The blocks of the SIEs took the form of the street composition, which had been influenced by the slight topography of
the land. Two-lane ridge roads run vertically along the topographically flat elevated areas with one-lane public roads
that used to be agricultural roads running horizontally from them like branches. Apart from one road in a block with
a high density of designated position roads and small-scale structures and one road authorised in the city plan, all
private roads were intra-site roads.

Thus, the analysis revealed two broad road compositions among the city plans: grid and ridge. It also revealed a



hierarchy in the road categories.
Fig.10 Configuration of public and private roads

3.4 Relationship between Changes in Roads and Sites
In light of these findings, the changes or continuity in each road category were examined by calculating the rate of
increase in road length by road category.

1) Two-lane public roads (Table 5): It was found that after being approved and built, all such roads in the IIEs
have been maintained without any change until the present day.

ii) One-lane public roads (Table 6): A number of cases were found where partial changes to such roads had
occurred even after the development of the urban area. For example, despite the fact that the public roads on
the western side of the SIEs were former agricultural roads, which were registered as authorised roads, they
were considered unimproved roads, and their physical management was abandoned. Further, readjustment
of the industrial estate boundaries due to LRP led to the modification of the authorised position of the public
roads in the northern area and their subsequent relocation. Some public roads, however, were found to have
been physically eliminated after being incorporated into neighbouring site enlargements without a change in
the authorised position. The public roads in the northern area of the NIE were, despite being authorised, not
in common use and not under management from the beginning.

iii) Private roads (Table 7): Roads authorised as roads with a designated position and roads authorised under
the city plan were part of the industrial estate and found not to have changed since the formation of the
urban area. Most of all, other private roads were intra-site roads, which connect to public roads, and were
found to have been added, eliminated, or changed as a result of additional construction or changes to site
area after the creation of the urban area. In MIE, for example, the site enlargement, which occurred at the
block situated in the south-western area, was found to have led to the elimination of intra-site roads
connecting to public roads in 2000. Further, in the SIEs, it was found that the management of private roads
also changed with changes in site ownership and environmental changes, leading not only to new
construction, but also to the abandonment of the management of intra-site roads in some cases.

Table5 Increasing rate of two-lane public roads
Table6 Increasing rate of one-lane public roads
Table7 Increasing rate of one-lane private roads

Next, to determine the relationship between road changes and block formation, the decennial average in the surface area
of blocks sections surrounded by public roads was sought for each of the three IIEs (Table 8).

(a) The average block area at MIE was found to be particularly low compared to the other industrial estates. Until 1975,
construction works caused increases in the average block area. After the oil shock, however, blocks constructed
specifically for small- and medium-sized companies caused the average block area to fall, with no further changes
observed since 1985.

(b) The average block area at NIE was found to have continuously decreased from the time of construction to the
present day. The reason for this was that the development, which started in the west, consisted of large-scale blocks,
with the development of land for small and medium-sized companies progressing as development moved towards the
east. This led to decreases in average block area.

(¢) The average block area in the SIEs, after the end of the initial construction phase in 1975, was small but increased
continuously over time.

One general observed pattern was that two-lane public roads would remain unchanged. Also observed were two
constant road patterns within the ITEs: the presence of a trunk road and gridded streets. Of these, trunk roads are
typical suburban features. Also of note, these two patterns differed from each other in terms of how their usage in the
ITEs changed over time.

Specifically, regarding gridded streets, there were changes in how sites were segmented within blocks surrounded by
road on all four sides. There were also examples of sites that extended across roads.

As for trunk roads, sites rarely extended across such roads. In some cases, however, a block with an ambiguous
composition would extend inward into the SUA; such blocks were the result of a branch road diverging from the trunk
road, leaving some space for development. The presence of such blocks explains why the average block area kept
increasing, albeit modestly, over time.

On the other hand, one-lane, dead end public roads found in the SIEs were observed as an example of changes in site



area affecting public roads (Fig. 11). In the beginning, the road functioned both as a back road and a back entry/exit, but
Company G’s site enlargement by encampment into the depths of the site resulted in the neighbouring site becoming
detached from the back street. This resulted in the back street losing the back entry/exit and thus having no function,
turning it into just a dead end road. Thus, the impact of site changes upon public roads primarily involved contextual
changes.

Table8 Averages of block areas
Fig.11 Influence of site enlargement of the site G in the SIEs

3.5 Categorisation of Sites with Changes in Area

To enable a more detailed analysis of sites with changes in area, such sites were categorised and their characteristics
were analysed. First, area changes were broadly divided into enlargement or shrinkage, with area enlargements
categorised as either ‘neighbouring enlargement’ or ‘enclave enlargement’, and area shrinkages categorised as either
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‘neighbouring subdivision’ or ‘withdrawal’ (Table 9). Further, sites where both increases and decreases in area were

observed were defined as ‘repeated enlargement/shrinkage sites’ and analysed separately.

(a) With a high proportion of sites that experienced area changes, MIE was found to have a comparatively high level of
enclave enlargements. Due to the tendency of subdivided sites to be utilised as enclave landholdings, a large number
of enclave landholdings were found to have emerged following the exodus of large companies, which started in the
year 2000. Site enlargements through enclave landholdings were common in the metal assembly and processing
industry.

(b) NIE was found to have a large number of subdivided sites, due to the withdrawal of large companies. For this reason,
transportation companies tended to enter subdivided sites, which partly explains why the estate has more
transportation companies than other industrial estates.

(¢) The SIEs experienced a large number of changes in site area due to enlargements or shrinkages, which utilised
neighbouring land. Additionally, a particular characteristic feature of this industrial estate was the large number of
sites that experienced a repeated cycle of enlargement and shrinkage.

Results of the categorisation showed that there were many enclave enlargements in MIE and many withdrawals in NIE
(Table 9). Further, the presence of site enlargement/shrinkage, which utilised neighbouring sites, was striking in the
SIEs, implying that there was a large number of enlargement/shrinkage sites, which experienced a repeated cycle of
enlargement and shrinkage.

Table9 Typology of changed sites(ha)

3.6 Detailed Analysis of Repeated Enlargement/Shrinkage Sites

When considering the post-formation changes in urban areas (the aim of this investigation) from a long-term perspective,
it is important to take a closer look at sites that have experienced a repeated cycle of enlargement and shrinkage. Based on
the results of the categorisation, the SIEs, where a large number of repeated enlargement/shrinkage sites were observed,
were selected as the subject of further analysis. First, of the SIEs sites, those whose areas had changed were selected for
analysis (Figure 12). Next, residential maps were analysed in depth to trace the changes in tenancy among the 43
companies located in these sites (Figure 14). Site area was considered only for formed and urbanised sites, not for
undeveloped land.

Organising the information along the time axis revealed that site area changes, which utilised existing sites, began in
1987 when Company A enlarged its site by incorporating a neighbouring site from where a company had withdrawn. On
the other hand, it was found that subdivision of shrunken sites began with the entry of Company FF1 in 1979, after the
withdrawal of Company FF. Ten of the above-mentioned 43 companies had repeated enlargement/shrinkage sites, with a
particular tendency for this phenomenon to occur in older sites that had existed since the initial construction.

Next, to clarify the tenant-landlord relationship in the sites whose area had changed, the changes in land ownership
were analysed using a certificate of registered company information that pertained to Company P. Company P was selected
because its site (Site P) had been subject to the greatest number of land consolidations.

According to the results, there were no cases in which Site P was legally subdivided upon a change in landlord (Fig. 15).
There were, however, cases in which the land was physically subdivided upon a change in tenant. During the period in
question, the landlord remained the same. A follow-up survey of Company EE’s site which had shrunk revealed a number
of cases in which a physical subdivision was accompanied by a legal subdivision following a change in landlord.



Due to the fact that there is not normally much of a change in lot shape once it is formed, this type of change was
considered a characteristic example for the area which was the focus of this study (Fig. 13).

In Figure 16, the change-over-time in the surface area of legally subdivided plots has been plotted along with that of
industrial sites and sites whose area changed. Results showed that while the legal subdivision themselves had started
before the formation of the urban area, full-fledged subdivisional changes started after the saturation point, i.e. from 1990.
Further, approximately 70% of urban areas are made up of sites which experienced area changes, with approximately 40%
of such changes in site area occurring in conjunction with the regal subdivision. In such cases, regal subdivisions were
found in not only all of the shrunken sites but also in some of the sites that had experienced neighbouring enlargement. As
such, this paper defines sites as mentioned above that experienced a change in area due to the property owner subdividing
part or all of the site as ‘sites altered by regal subdivision’.

In addition, site consolidations would occur when a new or existing company used an industrial site that had emerged in
an urban area following the withdrawal of another company that was operating there. Accordingly, a further analysis was
conducted focussing on change-over-time in such withdrawals in order to clarify the degree to which the sites were reused
(Fig. 17). Results showed that the entry and withdrawal of companies began to coalesce after 1990, with the number of
entries and withdrawals being the same in 2015. From this, it can be surmised that when the SUA reached saturation
point, there was increased pressure to acquire land in the industrial estate as a whole, accelerating moves to reuse sites
that had been used by companies that had withdrawn. This shows that the period of the emergence of site changes due to
regal subdivision and the period of the start of the coalescence of company entry and withdrawal closely overlap,
confirming the relationship of the post-formation urban area change structures.

Fig.12 Location of changed sites

Fig.13 Location of subdivided sites

Fig.14 Transition of the changes in the areas of sites in the SIEs
Fig.15 Repeated enlargement/shrinkage in the site P in the SIEs
Fig.16 Transition of the industrial area in the SIEs

Fig.17 Transition of company Ent. & Wit. in the SIEs

4. CHANGES IN BUILDINGS AND INTRA-SITE ROADS: Focusing on the SIEs

The cooperation of the Sakura Industrial Estates Liaison Council and others enabled the investigation
of areas within private properties. Specifically, as the building density in 1990 was almost the same as
now, a follow-up study focusing on the relationship between various aspects, such as changed sites,
factory buildings, and intra-site roads, was conducted.

4.1 The Relationship between Changes in Buildings and Sites

First of all, an examination of the factory building groupings in person and by use of aerial photographs
revealed that many factories had added extensions to the existing structures (Fig. 18). Forty-four of the
111 companies had building extensions, i.e., approximately one in three of the companies in the industrial
estate had selected building extension as a way of production facility reorganisation.

On the other hand, there was an even distribution in the case of demolition across the entire industrial
estate (Fig. 19). In particular, there was a tendency for large-scale factory groupings to be demolished
upon the withdrawal of a large company. Further, there were a few cases of building demolition, which
may have been due to production facility reorganisation, even on sites where there was no history of
company withdrawal. At this point, the ratio of buildings and sites by industry was calculated and
analysed (Tables 10, 11).

1) Manufacturing and processing industry (65 Companies): The characteristic features of
companies in the manufacturing and processing industries was that they were operating on
almost all of the sites where building extensions had occurred. Specifically, of the 44 companies
where building extensions were confirmed, 42 were involved in manufacturing, while the
remaining two were automobile maintenance facilities. All of the enlarged sites were related to
the manufacturing and processing industry, with other industries found to have no enlarged
sites. On the other hand, demolition and change in use were found to be only slightly more



common in the manufacturing industry.

ii) Other industries (46 Companies): Compared to the manufacturing industry, other industries
were found to have more shrunken sites, with examples of change in use from manufacturing to
other industries after site subdivision. There was very little difference in the proportion of
unchanged sites between manufacturing and other industries.

Next, to investigate the relationship between building changes and changes in site area, incidence rates

were calculated and analysed (Table 12).

1) Building extensions: Of the 43 sites that had experienced a change in area, 25 were found to
have had building extensions, a rate of incidence of 58%. In comparison, of the 68 sites that did
not experience a change in area, 17 were found to have had building extensions; a rate of
incidence of 25%. An examination of individual incidence rates showed that 20 of the 21
enlarged sites had experienced building extensions, a particularly high rate of incidence of 95%.

ii) Demolition: Of the 43 sites that had experienced a change in area, 32 were found to have
undergone demolition, a rate of incidence of 74%. In comparison, of the 68 sites that did not
experience a change in area, 23 were found to have experienced demolition, a rate of incidence
of 34%. An examination of individual incidence rates showed that the incidence rate of
demolition on enlarged sites was still high compared to shrunken sites.

iii) Change in use: Of the 43 sites that had experienced a change in area, 26 were found to have had
changes in use, a rate of incidence of 60%. In comparison, of the 68 sites which did not
experience a change in area, 14 were found to have changes in use, a rate of incidence of 21%.
An examination of individual incidence rates showed that there were no particular differences
in the predominance of changes (or not) in site area in the incidence rate of change of use.

The above results show that compared to unchanged sites, sites that had experienced a change in area
had a higher rate of building extension, demolition, and change in use. In particular, the prevalence of a
combination of building extension and site enlargement was strikingly high.

Building trends were further investigated through the examination of SIEs-related building certification
applications that had been submitted to the Sakura City Government Office. Between 1963 and 2015,
there had been a total of 76 new building applications (Fig. 20) and 89 building extension applications
(Fig. 21). This confirms that there had been more building extension applications than new building
applications. While new building applications rapidly declined at the conclusion of urban formation
around 1990, submissions of building extension applications continue to the present day. This shows that
building extensions have been the main form of post-formation activity.

Table10 Percentages of the types of industry with respect to changes of buildings in the SIEs (Company) (refer to Table4)
Table11 Percentages of the types of industry with respect to changes of sites in the SIEs (Company) (refer to Table4)
Table12 Occurrence rates of changes of buildings with respect to the changes of the sites in the SIEs (Company)

Fig.18, Existing and extended buildings in the SIEs

Fig.19, Existing and demolished buildings in the SIEs

Fig.20, Building confirmation applications for new construction

Fig.21, Building confirmation applications for buildings extension

4.2 The Relationship between Changes in Intra-site Roads and Sites

Private roads within industrial estates include intra-site roads on private land that connect to public
roads and intra-site roads that do not directly connect to public roads. It was observed that such intra-site
roads are directly affected by changes to site area and company withdrawal, leading to repeated changes,
such as change in use, change in shape, and elimination.

In the case of site enlargement, intra-site roads, which were developed when neighbouring sites were
incorporated, tended to maintain their position on the plan, undergo a change in usage, and continue to



be used. In the case of site shrinkage, however, site divisions due to company withdrawal tended to lead
to major changes to intra-site roads, or their total elimination, with new layouts planned (Table 13).

Table13 Percentages of roads in the SIEs according to site types

5. SUMMARY AND DISCUSSION

Taking into account the above results, the following aspects can be underscored with respect to the structure of changes
in the three suburban ITEs:

(1) When the rate of urbanisation in all three IIEs reached approximately 90%, the pace of urbanisation significantly
slowed. This point of saturation can be positioned as the point of transition from the formative period to the change period.

(2) Even in the formative period, changes in site area can occur as a result of the entry and withdrawal of companies. In
such cases, transformation of SUA into industrial sites due to changes in property ownership is the main type of change.

(3) The configuration of blocks surrounded by public roads generally remained stable; far more fluid was the segmenting
of lots.

(4) Although based on rigid blocks, gridded street configurations reflected changes in that some sites would extend over
block boundaries following enclave enlargement or withdrawal/shrinkage.

(5) When a side of a block was exposed to a trunk road, there would be an increase in neighbouring
enlargement/shrinkage along the exposed side.
(6) There is currently no increase in unused land; industrial trends are reflected in the retention of existing industries or

shifts to other industries.

As discussed above, for the industrial estates studied, changes in site usage due to landowner change had occurred even
before the saturation point of urbanisation. This shows that, as initially assumed, a characteristic feature of industrial
estates is that they are easily transformed by changes in industrial structure. Even in such industrial estates, however,
block structures surrounded by public roads with a few exceptions hardly changed at all, and those surrounded by two-lane
public roads did not change at all. On the other hand, changes to site boundaries were observable mainly through
enlargement and shrinkage of sites within blocks. Stated differently, if urban metabolism consists, broadly, of changeable
and static elements, then the public roads that provide the basic component of industrial estates, and the blocks these
roads form, would represent static elements, while the lot boundaries and intra-site roads would be an example of
changeable elements. Evidently, these changeable and static elements underlie the metabolic process of UDAs.

This metabolic dynamic does not in itself represent a novel finding. That said, this study has revealed that the way in
which the changeable elements change depends on the block configuration (gridded streets / trunk road). For example, for
MIE and NIE, both examples of a gridded configuration, due to the fact that the blocks were demarcated by public roads on
all four sides, they were so stable and may have restricted changes in the site use. Conversely, in the SIEs, which
represented the trunk road configuration, the estate peripheries were ambiguously defined, leaving some space for
development; consequently, sites rarely extended across public roads. Thus, block configuration-specific restrictions may
have determined the way in which the sites were used.

On the other hand, the transition from new use to existing reuse, which is driven by a high rate of urbanisation, is a
post-formation change. This transition involves a flexible pattern of change in intra-block site use: Although the same
companies generally continued to own the sites, there were cases where the sites were physically partitioned or underwent
ownership change. Changes to site partitioning occurred not only when the landowner changed but they also occurred in
cases where part of a site was leased. This practice enabled flexible metabolism. The introduction of new leaseholds in 1992
may have been a factor, a possibility that warrants further research.

Next, the following aspects relating to building changes were delineated:

(7) Almost all new building construction was concentrated in the formative period of the urban area, with a drastic
decrease after the saturation point. On the other hand, building extensions that were prevalent in the period of initial
construction continue to the present day.

(8) A large amount of building extension, demolition, and change in use, as well as site enlargement, was observed in the
manufacturing industry. Conversely, the incidence of site shrinkages was slightly more common in other industries. No
industry differences were found with regard to sites that did not change.

(9) Changes to buildings occurred, as a general rule, on sites that experienced changes in site area. In particular, almost
all extensions and demolitions occurred on site enlargements. On the other hand, differences in the occurrence of changes



in building use due to site change were not observed.

The above indicates that building extension, demolition, and change in use were more common in the manufacturing
industry. In particular, there was a strong connection between building extension and site enlargement in the
manufacturing industry. On the other hand, while very few building extensions and site enlargements were observed in
non-manufacturing industries, such as transportation and leasing, which had entered IIEs in large numbers since the
beginning of the 21st century, a connection between change in building use and site shrinkage was observed for such
industries.

The following inferences concerning changes in UDAs in the period of urban contraction can be drawn from the preceding
discussion. The appearance of vacant lots due to decreased demand was not observed in the industrial estates in this study.
The reason for this may be the increase in non-factory usage in the form of, for example, logistics and warehousing hubs
and religious facilities, and the concurrent changes to site area and buildings that corresponded to industrial demand. This
had the effect of preventing the creation of vacant lots. As such, it can be said that the size of the site divisions within the
industrial estates and their receptivity to bothersome facilities had a positive effect in terms of the ease of corresponding to
a diversity of uses. Through these aspects, this study has contributed to the understanding, in part, of post-formation
changes in suburban UDAs.

6. FUTURE RESEARCH DIRECTIONS

In the context of such changes, the public roads and the block configurations they surround are aspects that do not
change and form the skeletal structure of UDAs. However, it would be desirable to conduct a further investigation to
determine what changes may occur if there is an increase in unused land.
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Fig. 5 District plan of SIEs in 2018

I MI&PlIndutries
[#HlE others Indutries
| Not industries

Fig. 6 Increases of industrial sites and changed sites



) tha) )

9 5
ué
> / -

7 7

1655 1975 1985

Matsuhidai |E

1965 1975 1985

Nodananbu IE

Fig. 7 Industrial sites that have changed their site areas.

M Changed sites
Unchanged sites

Matsuhidai industrial estate Nodananbu industrial estate Sakura industrial estates

Fig. 8 Transition of site enlargement in the site S in the SIEs

, B\ TN
Vi RN SR s

1989 (1 1997 [ 2005 [T 2009
mm Factory building [ Tent structure Road

Fig. 9 Transition of site shrinkage of the site EE in the SIEs

1971 1979 2001 2008
2 Factory building Road.

Fig. 10 Configuration of public and private roads

B Two lane public road
[ One lane public road
One lane private road

<

Matsuhidai IE Nodananbu IE Sakura IEs

Fig. 11 Influence of site enlargement of the site G in the SIEs

1980 1986 2007 2008 2016
W Factory building = Roof structure Road



Fig. 12 Location of changed sites
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Table1 List of IIEs in the northern Chiba Prefecture until the oil crisis in the 1970’s. (LDPC=Land Development

Public Corporation)

Name of IE

Address

Business entity

Start of sale

Minoridai IE
Matsuhidai IE
Kita—matsudo IE
Nedo IE
Toyohuta IE

Kashiwa kikaikinzoku
1E

Nodanakazato IE

Nodananbu IE

Sekiyado IE

Shirai first IE

Shirai second IE
Minami narashino IE

Sakura first IE

Sakura second IE

Kumanodou IE
Yakou IE
Toyosumi IE

Nogedaira IE
Tomisato IE
Kozaki IE

Omigawa first IE

Matsudo city
Matsudo city
Matsudo city
Kashiwa city

Kashiwa city

Kashiwa city
Noda city
Noda city
Noda city

Shirai city

Shirai city

Hunabashi city

Sakura city

Sakura city

Sakura city
Sakae city
Narita city

Narita city
Tomisato city
Kozaki city

Katori city

LDPC of municipality
LDPC of municipality
Others
LDPC of municipality
municipality

Others

LDPC of Chiba
Prefecture
LDPC of Chiba
Prefecture
LDPC of Chiba
Prefecture
LDPC of Chiba
Prefecture
LDPC of Chiba
Prefecture
LDPC of municipality
LDPC of Chiba
Prefecture
LDPC of Chiba
Prefecture
LDPC of municipality
Others
Prefecture agency

Prefecture agency
LDPC of Chiba
Prefecture
Prefecture agency
LDPC of Chiba
Prefecture

1961
1964
1966
1968
1971

1965

1965

1963

1968

1968

1973
1974

1964

1972

1977
1973
1975
1974

1977

1973

1972

Table2 Number of industry types in the Matsuhidai IE (Company)

52

Manufacturing&Processing Industries

Other Industries

33

9

|3 |5] 2] 14

M PI

RI

LW

LC RL RS OT

MI: Manifacturing Industry
Pl: Processing Industry

RI: Recycling Industry

LW: Logistics & Warehouse
LC: Leasing Company

RS: Research facility

RL: Religious facility

OT: Other



Table3 Number of industry types in the Nodananbu IE (Company)

Manufacturing&Processing Industries

Other Industries

43
69 3 4 16 3 | 1 2 21
Ml Pl RI LW LC RL RS oT
Table4 Number of industry types in the Sakura IEs (Company)
Manufacturing&Processing Industries Other Industries
46
54 10 1 9 9 1 1 26
Ml Pl RI LW LC RL RS oT
Table5 Increasing rate of two-lane public roads
1965 1975 1985 1995 2005 2015
Matsuhidai IE 100% 21% 0% 0% 0% 0%
Nodananbu IE 100% 46% 12% 0% 3% 0%
Sakura IEs 100% 206% 13% 0% 0% 5%
Table6 Increasing rate of one-lane public roads
1965 1975 1985 1995 2005 2015
Matsuhidai IE 100% -13% 57% 0% 0% 0%
Nodananbu IE 100% 32% 12% 0% 10% 0%
Sakura IEs 100% 78% 13% 4% 0% 0%
Table7 Increasing rate of one-lane private roads
1965 1975 1985 1995 2005 2015
Matsuhidai IE 100% -43% 30% 0% -77% 0%
Nodananbu IE 0% 100% 4% 3% 0% 0%
Sakura IEs 100% 110% 0% 25% 0% 39%




Table8 Averages of block areas

1965 1975 1985 1995 2005 2015
Matsuhidai IE 4.4ha 4.9ha 3.6ha 3.6ha 3.6ha 3.6ha
Nodananbu IE 10.7ha 7.4ha 6.3ha 6.3ha 6.0ha 6.0ha
Sakura IEs 16.4ha 6.2ha 6.8ha 6.9ha 7.2ha 7.3ha
Table9 Typology of changed sites(ha)
Enlarged sites Shrunken sites Repeated Total area
Neighbour Enclave Neighbour Withdraw Enl/Shr
Matsuhidai IE 3.2(7.4%) 2.7(6.3%) 0.5(1.2%) | 8.7(20.2%) | 1.1(2.6%) | 16.2(37.7%)
Nodananbu IE 1.2(1.0%) 1.4(1.2%) 0.9(0.8%) | 22.6(18.8%) | 2.2(1.8%) | 28.3(23.6%)
Sakura IEs 3.9(2.6%) 0.6(0.4%) 3.8(2.5%) 13.6(9.1%) 7.2(4.8%) | 29.1(19.4%)
Subtotal 8.3(2.7%) 4.7(1.5%) 5.2(1.7%) 44.9(14.3%) | 10.5(3.4%) | 73.6(23.5%)
Example /\ /

¢

g

Table10 Percentages of the types of industry with respect to changes of buildings in the SIEs (Company) (refer to

Table4)
Changed Buildings ‘
Extended Demolished Diverted
MI,PI MI,PI MI,PI
&R Others &R Others &R Others
42/4 2/44 39/5 19/58 22/3 15/37
4 8 7
(95% (5%) (67% (33%) (59% (41%)
) ) )
VI;/ LC|RS|RL| OT LW | LC | RS | RL | OT LW | LC | RS | RL | OT
o/ |0/|0/ |0/ 2/2 5/1|16/1]1/ | 1/ | 6/1 6/1|4/1| 0/ | 0/ | 5/1
2 2 2 2 9 9 |19|19| 9 5 5 15|15 | 5
(Ol (0| (O] (0] (10 (26 | (32| (5] (5 |(32 (40 | (27 | (O | (O | (33
%) | %) | %) | %) | 0%) %) | %) | %) | %) | %) %) | %) | %) | %) | %)




Table11 Percentages of the types of industry with respect to changes of sites in the SIEs (Company) (refer to
Table4)

Changed Sites

Enlarged Shrunken Unchanged
MI,PI M, PI MI,PI
&R Others &R Others R Others
211/2 0/21 102/2 12/22 348/6 34/68
(100 (0%) (45% (55%) (50% (50%)
%) ) )
Vk/ LC|RS|RL| OT LW | LC | RS | RL | OT LW | LC | RS | RL | OT
o/|0o/|0/|0/]| 2/1 5/1|5/1| 0/ | 0/|6/1 4/3 |13/ |1/ | 1/ | 25/
o|o0|0]|O0 2 2 2 [12112] 9 4 |34 |34 34| 34
(O] (O] (O] (0](100 (42 | (42 | (0| (0| (16 1219|3111 (73
%) | %) | %) | %) | %) %) | %) | %) | %) | %) %) | %) | %) | %) | %)

Table12 Occurrence rates of changes of buildings with respect to the changes of the sites in the SIEs (Company)
Changed Buildings

Extended Demolished Diverted
Unchanged Changed sites UncI:1anged Chenged sites Unchanged Chenged sites

sites sites sites

17/68 25/43 23/68 32/43 14/68 26/43

(25%) (58%) (34%) (74%) (21%) (60%)
Enlarg | Shrunk Enlarg | Shrunk Enlarg | Shrunk

ed en ed en ed en

20/21 5/22 18/21 | 14/22 13/21 | 13/22
(95%) (23%) (85%) (64%) (62%) (59%)

Table13 Percentages of roads in the SIEs according to site types

PuMArEa Private Pathway |
11.8ha 12.0ha
(100%) (100%)
Public Roads Public Roads | Private Roads Enlarged Sites Shrunken Sites
(Not in use, old farm roads)
10.2ha 0.3ha 1.3ha 8.3ha 3.7ha
(87%) (3%) (10%) (69%) (31%)
Unchanged Changed
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