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A Research on Spatial Clusters in Wuhan Metropolitan Area: Growth Process,
Mechanism and Developmental Characters
HUANG Ydping, FENG Yan, ZHANG Yi, WANG Jiexin

Abstract: With urban regionalization and regional urbanization, many metropolitan
areas in China exhibit clustering tendencies. The paper establishes a GIS-bsed grid
space model and uses it to analyze the 6100 land transfer cases in Wuhan
Metropolitan Area from 1992 to 2008. The analysis reveales the spatial characters,
sequence and land types of the city's urban development. Sptial clostering in Wuhan
have mainly been affected by environmental constraints, economic forces and gov-
ernment regulations. Land development in Wuhan Metropolitan Area is characterized
by peak aggregation and migration, axial aggregation, outward expansion of key ar-
eas and functional separation. Therefore, Wuhan's spatial clustering is indicative of
an inward development model with uneven regional development, edge-axis growth,
and homogenous changes of local functions.

Keywords: Wuhan metropolitan area; spatial clustering; dynamic mechanism; land

development characteristics; developmental characteristics
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Fig.1l Spatial clustering in big cities
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Fig.2 Communities in Wuhan Metropolitan Area
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FLEEFFREW BT ELRA, St
B4 f P & R R AT X U ]
BEHER,

(2) POAFMBEERE], B
Bl BB Z, 5 EIH A YR E B
R, REFERD,

(3) #LEHFIF R AT B
#, THNEERIT R R H RN
SR AL,

(4) ROBRFEENZRSHA
REEEAR, HHRALI RO
DSBS, MAEROTRESFE
%, FUETH X EHEKARSEE,

(5) BRABELFAE—EBRELR
W T MR RS A, TREEK
FERIBTRAETENESBEE
Al

24 BHEARRIMFERFSH

241

EBF B AT R BRI

H SR KA LR E B T g
THR, ERFY EHT RS TS
¥r, URBFASRERES, KEL
W RS ERESERANBERAER
ME (E9), MLUER, 1995 FZH
THFRFEEFEFOCAR, SEH
Ao RO ARSI RS E.
1996-2000 £ 5 B HBCRE, b
HEATT R BF RN, SAEATITFE
BAEARRE, 2000 25, SNEHE
FREEKRBOEEL, SRHIWAWEE
B, IANTENERERANTFEZESR
BTHS, SEEHC YRR L
FEHER,

242 HEEEFEESEEIN

B (19921995 4F), (A%
HEWETEYN Bk, BEEEA
Fr g, R IR O A A



mwamd UL

1HE
il
KB+
=y

LR
[ FE £H
&,
HL
17F %
1480
TEZAH
il
L

HEIE
B
WL

IHIPIAL g, -

FEBrE (1996-2000 4F), zZsiEE
HESEARAKETLCARZN, A5
BRAER, EERHI T ik,

SE=BEE (2001-2008 4F), Zs(afE
R “FEET, HESE” fi
%, BRUEEMAERET R, SES
EEMEERL, ERF. HEZHE
HEAFERT Bk, BEES. %
HEARFENSEREZHERESEA A
(B 10),

243 LHIFFEAORT AT

(1) E20F+HBFREEHE KLY
B, 2000 EZEH T T A BRI
EANESS b A LN el Nes sl
5,

(2) :HFFRER RS A K
RIRFIE, 2000 FFZRTVE KT, WIT-R
BEER TR 2000 425 NA54
HFER—FE K%,

(3) FRHEHBWE P L E
TH, MORWIEE, MRk,
2000 £ J5 RER T X 41 B SR BE 4 B 490 A,
RTHA

25 BWRERTHFFEEBSGR
I 20 4F 8 1 30 FF 2 A o R 4
ASRKRIE: BE. T, ARSI
REMEM, HH IS TR B EH#TH
RG (R2), TUBANEAREZHE
FEAERM, FFRBBANET M,
KIS MBERBNTF R BN,

R2 HTERELMFESEGHE
Tab2  The statistics of developed land in
Wuhan metropolitan area

CREEE | RHD | @R
DRSS 940 1993.2
BE 943 2021.2
a EE 1869 7521.4
Tk 1625 94721
_—— HoAth 736 40093
et 6113 | 250172

FHER. ERHORARTEER L1
TEZHE

M\\-
\N\‘%

x99

5%

@E§§§§\s

299

N

Nk
N

%&&
%ﬁ’

N

N
St

N
o

W
AN
N
00'\'-\

B10 EHERTEENREES
Fig.10 The spatial model and isolines in different phases

251 EBRBFFHIFHHW
(1) &SR =s MR &
M GIS B %t BT itk 5EH K
Bl BB HHTIHE , LR E AL
IBUEHAT AL, BRI
MIEE A BA 015, NHRE
0.28, JEME 054, HAb 082, T 1.0,
FILLE AR R R X a0 4y 2=
FEEERAER (A1), £—F8
B BB R 0476 BT

(2) BB ETE

Goih &2 R P M 7E 45 4E I Y EL
LI & 5T s E R AR . B4
REAFEHA S, BEHME+HE
45%. SIS RIMETE 37% . B
FAMBETE 3%, T AmEdE
43%., HAbFRMEFE 47%, TR, &
. L REbRRnERRELS,
FRAERI AR 4 P E B E R,

B RRVEM=ESEERTEE
Fig.11 The spatial distribution of different

land-uses

2.5.2 FIFEFFHIT R ST
(1) AFEBTE AL BITF % B #iy i
=k
BRI TF & B IS I [ SRS &R
ERHABMEKES, BHKEES




ETE

B OH Ok #® ERD

KIAT SR L EB XS A AR LA, B AAEA R

100% -

90%
80%

70% 7
60% ~
509

R
BT

N

T
NN
i)

g =  BEE
o Lomm H Do
il wEa 0 Be
il -
I | ot Lol

[

,§_... BRSNS
0+ - .
1992-1995  1996-2000 2001-2008 4E

B2 EWBRESXRIRAMAEELE
Fig.12 The proportion of developed land

volume in different phases

AR, WiBERMSEKS 34, Tk
PR THI0F, AEXEFHT
EEWEETELUE B RAS s,
BE ALY ERESE LS, H A
LREZLSHM, TUHRBNLERRE
M, BEAMAKRE A HEREH
Bl (B 12),

(2) FEBBRESXRBHEMIF LES
PR R A

AP BR P EERAMNTRIE
EFFEERNA, /MR E, B8
%, aHHS, FERKT, WL, £%
BB WS, ME=IHETETE

ME BEREEE (F13).

HEAERMAAL, ARRSHBE
MENEELSR, BEWEBAERR,
XULER 2000 X ET, BAMALRS
FEBRFRERES, BEMEFRNE
F. 00F2F, BHRENEEREBF
EE, BARRSAERERSE, 3
PR ZRME AR S A EEBFR
EUFEERH (H 14),

BERAMKNELAREE, E20F
AR, RAEREIRREZ
M. 2000 2 )5, AMEAEFOHBE I
THAXNIFE, BUTARES At
(& 15),

2000 F 250 Talk AT 2R 4388,
BRTHO, RWNEER, HeaATl
AT EEE /D, 20004E2 5T A
T BEHERRAE, BEERFE, &
B LRRNMZEE SRR, AT
RERASBEEET RN T4 H
(A 16),

253 LHUTFFRZERBYARIE

(1) BREAMT R EMEE KK
AP, BB L ERAEAE L, 2000 4
ZRILVREE ARG AR E, 2000
EEUTVHBERS S, Bk

BEAMEIE. BE, AXRE. BE
A oy PR e 9 2 18] 40 A AU el 1 e S
i

(3) RMERARAEERALEER
HREE, NIRZEEL A RO A (] AR B ARAE
AE: BeARTEEREREENS S
My SFREFAMETRE SR, w4
BER A B ERESERR=
MEEX,; T FAtESELH 2R
REF DT,

(4) RRZEETF R FTES B BAY
ZEEFRERR . BN X
MBI WS EETHENEF S
i AFERRS B RSN K R
RERABRET EERYFHRES,; T
Ml i R SO TR B4 R AR R
g

(5) BWESEBEHABRERE
B AR T REERMIF EFE,

3 EBTEREREHAZE
R EI B 1L

34 WHEEEKNHNEER
—BK, BHERERREAHK

HESNEAR, BABRERER, 44
BT, R\, WO, mEs—gg

N, 1991-1995 4F o 1996-2000 4F
,g . :‘\%,_n E‘ l‘-\‘r\'\ﬁ-."_'-‘_“'.
e sl

1

B13 SNERCERNARESESHSES

Fig.13 The spatial distribution model and isolines of residential land in

different phases

e, 1991-1995 4
¢ TR T ¢

B15 #HRREARMFREZGNFLES

Fig.15 The spatial distribution model and isolines of mixed—use lend in

different phases

N

19962000 4F

‘\"\_r‘:"%‘—t

st

Pl g A 5.
(2) BEFRBARFFRE —EWHE

= e 20012008 4E
|

=, 2001-2008 £
{ <,

G ]
Sy
2“‘”

L

B!

BHie EMEIVRMFEEZTESFEEL

Fig.16 The spatial distribution model and isolines of industrial land in

19911995 47

f.\,h.,1991-1995 &

T T

I S I A - B A Y7 N bl i3
=8y, RS RN KREDZE
FRERA AN, AR SRR

/18962000 £F /%, 2001-2008 48
) Bl Nt p N

14 ERBERAEBRSABAZETTHHEES
Fig.14 The spatial distribution model and isolines of public service land

in different phases

r"5,1996~2000 3

e 2001-2008 4E

different phases



EiE
shHE

E$
FF1E
S5y
AN

Ak

WERRSE AR HER (B 17)
Fsh APLHEE (E18),

[P rrres—|
[EIARAEY 3k T

g

5
—Jﬁﬂf-%ﬁﬁﬁﬂ;—ﬁ

y
l
|

| =S

[=mzmEss |

—iﬁthuﬁﬁ§ﬁ| J'§@k@%ﬁﬁ|

— IETJM,E'H’“#UJl

lEﬂZi?ﬁiijJ‘J

[mR| - temss

]ma&@mw&m%#%]

|
i
‘ —ﬂ;@&%ﬁﬁﬂ'
]'HP_-H%ﬁ%ﬁ-——
LJm@ﬁﬁ =21

ﬁth‘Iﬁi B R AR

B17 HBEATEHEZBRNHAGE
Fig.17 The dynamic system of spatial

clustering

El18 #BXZ=EEROHINHER
Fig.18 The dynamic mechanism of spatial

clustering

3.2 %ﬁﬁﬁﬁ
FERRBES MM ERAEZ RN

%mTumﬁﬁﬂﬁ#%ﬁ&%ﬁ%%
H
321 SmEHEY R —aFHKE
B 7T XS SRR A RS Ak

SUTHK RN =AM E
— B 20T AR 2 (A #
TRy B—r @A A OB s i,
M SEA DS, RNTHRA
FERAE (GDP) M 1992 ERY 255.4 125T,
RIER] 2000 FEAT 4500 1770, WK
i 18.9%, WHEREFAMAEMN 210km* 1
#2 393km?, GDPHIESIHMTFEESR
B,

011 5554 es107 % SORALRIEH

322 =ML A 5438
B S EURRTT X AP S Tl # B 4 T A
AL

RN REMRI ERME A ==
MRS =R, UREE R
J& X 5 B 4 T — 7 P S A
E, PEERRK RS ETIEEML, SHE
T X1 Tolk 72l S 2 S BR BB RO BTSN
R,

3.3 HFREER

B R XT3 T 23 (6] & R W PR 7T 43 2R
FEIRRERZN, ERAREREIME
EPTR RS
331 FRARREREI—AKTTW
ShERTH XAt B R B A F i 2s (Bl e

BURF @I BB R AT, R
WAZE, WEAH., BAAKEHEE
¥, EEWESISERTE RRKN T
M, 4n 1995 fERIGE, RIS EBERITK
ﬁmﬁm,_ﬁ SILEMBEE, DR

JUEX MR EBERESTE L, iR T
%ﬁﬁﬁz%@%ﬁﬁm%%ﬁo
332 ZFMABESMIJ—FREEF
KR ERHBR SRR T HH XA E
HEWEBEARE

BN EREHEFEX, Bidk
BRI EMER I e, i

EREEEFHAENEERNE
BF, HEHANTFTERAATRAR
H1. BT R EERTATK 2 R SNER
BROFEZWMZ—, T RATREEAR
BENFREREE, ERABEREN
WM ERERE —EWARER, ﬁ
RHERERE WL il «
i ﬁf,%%%@@%@ﬁ%m@%
—EMER,

3.5 IREHLAT

BEMANEERAERHE: —
THERERSRKRAERRS, B ERTHE
MT R RHRRER; B—OTEES
EITEARBIE S, RIS KR 4
SER, XBEW=EEERESHBER
BEENEMERM.

RBH MR, DUKICZ
BANBREZEA, 5% “B#EZH,
RFKFELERE, @A
RMELUE A BOREE P, TLFEWIE A BE
P LMK A AR R RE,

36 EEXTHEAKHINVMEHE
SRR, WA EES I
TR LA T LA,
3.6.1 FEEHIZAT
B R A BT B R A,

TR M R R 19904
RLSE, RETRMEFEASLEX .,
OZFHEAFEAX, RRUEGHHEE
ZABERFITERNER, FIHEH
WRBXSNEAREITEEEL, RFE
B, R m R OEE, I
2RI, SRNERNBERLE,
3.3.3 S [EHELRIEE R —R TR B
ST XIELA M EHERE T AR
23 ()RR 45 ) 7 R B A P
HRTE, IR, EshFiums
BIAEKMIIE, 2000 5, DETFRI
R R ABERER R EE B
wH, MUK EFREASNEAR
B, R AME] S EEEEER,

34 HEEAS

BRI T — ST W HOREE
FEE, REBIFRE TR %4, F
SHIMERRSBES, MR EIEE
WERASHERETREPER AT LR
X SR RE 2o (A Ry LR 45 1
3.6.2 ZPIHEDH RBUREE S
EMNEERRTEALRNEES
. WY Sk R R,
SR LR T K A1 B Tl 7=l 4 B B R
S, NMFIiERARER. 5
WEE, AR EHERERERE
EERE, FREEYE, BIABREL
WER TR A SRR ED) RBUEHRE;
HE,
3.6.3 &E4
CHERER, A
BEERMSWE

BEWRAER
Bl & LR BOTE B AL,




HWE B # K B EFED

b g

EATEREREEIEALITE, WELAETE

AR ANS ST “RIEESS
W, EREETRAARIER,

4 BUBHERRIEFRE
EREHNETHRRAE

44 HHITEEE
411 HFRIGEREITIRIFTE
MEAHHEER A RIEL
E, ST ENE S HIEL
H, AP EE—-EhERE, AR
EHER, FRGERRHEAERE, Bk
Fa B Ry X AR T X A B
#. 2000 EZET, RIURTT HHTF &
BEXFTEERETHRERAT O, &
Wil R Y BE I O 4R B —RF . 2000 4F
B, FRIGEXEBIHTXIENR
Zili, &), kil WEEHAE, -
I RIE(E A EAMIER, BT A
FEsE Rt A AR .
412 THWIFERMSERERE
BETERTT T T EHER—EH
ik, RUHEBW T RFE-EHN
FrREZ, NakEE, 1990 FRALE
RONHBTHERX LT R FBERTEK

SRS AR LA RN RT, LU A2
Rz A SR e 5 AR BNES
AEE R, BIIRAT ST RS
R FRIERSRER. SR ERRE
e, BRTY BN R M R A TR R
rgiHiR . 1992 GELISE, RIHH AR
R+uFEESRMETVEEER
H, TP S I Zs ] R AR
EHBERHIE . MERTIERE,
+ HBTF & H SRR BE AU A LN (I8 T M
o8 R g M SR B

42 pEATERKORE
421 ARBERNESHME
7725 ] A PR S S R I B TE M
s A R, AR S AL
t, BESTHHBIEA, 1990 AL
%, RNERE TAESE, HHR
Bk A 7 AU R K BB K AR,
357750 Tl FR 7 4 6 D KL
%, WHTHRAEEYE, FEEEAR
HRT R HEREELEES, B
AT, SNEETR LI R EE
SRS RIEE MK H%, HAREN
SRR TR A 2R B0 3 R T 2 SR
RSB SR S AR R R

RAEZEYT R, E—-MRES MR
BEHEEHTRER). ASE EHETX
HEHFOEAREYE) AREN, X
HER, BTERE%EBKFHEMEH
B, PEEE AT R RS T
R RS ERIE.
422 KB aRNIE

R ERE A REERSE
S53%., THITRRMMERE . LT
RE AR A AN AR A, iR
BT REESEERAR, “NRAX
BHER ERBMAANTTESEE
R, T CXEdESET MR
RE=E A RNE, REJ ESERRE
EHUAMERMEESS. SRARMA (5
FHEERE). RREEER. BRTE
A REEE ., BEREKTFERNS
BE2s . FRILIRAERY KR BRI ANRIER
BRAETT R RBIFHOR, Bl
#HEERENFTLRNER (B 19,
B 20), EEMEN L, EEIBHE
MBI ERE, TREERAEN
R B,
423 BE—WLEKNE

REEME N GHMSERKRZHKR

VANIR)' B T353R N - S
HEZ T EF BRI REE, TR
FEBEREE, BERFLKIT. WAK
ok, RENSLERE, BHXIEE
BN TR e B A R IR BT
ki, BRTHSESESS, i
TH KA K .
413 T REEHMISE R RN
BIRRE

U NE ST KA E,
1992-2008 4, RNHWEREX 17 1H
DY E A AR R 78.85km?, 21
AP EIE L AR AR 171.56km’, H
A1 B4 I + o A R E 2000 £
B, RBTFEE S i X/ E
BB S
414 THIFEHIBIRRSLERHE

WEREE, £HEERITE RS
&, MANEAREFEARXM EET
BEMNBEEE . EXAEERMMIT

8

FHSHIHERTFAE XUR” BR, BITE
JELEL SR X =22 0 G 3 I 4 X R
“EC, T FRMIT R KRR
R X LB TR, XA
RN EWEBRKRARTMAEA . BT
D, RIETT R R AR LR

hi?

TS E AR R T R —, BRI
MEEREHAZEESBE—BRFR
HX RIS BEER, EhgmE
ERpREASESIEFRESHTAZ
—., HMeAsaETH=rE. ORE
EMX %, sEREHiEnRE; OK
REETBTLER, BF TODBEX;

4000
3500
3000 - SNE4E
2500

2000 -

1500 ,-’/f.\
/

Iz]
1000 ¢ \ B0 K30 2

500 j 1'\ \ N
J '\/\f\}\

.

<'ll"||

%%m/

[}

R E L f \

= / N
N f\\ N
W NS /

—25 -17 =14 -13 -10 -9 -75 -5 4 ~25 -2 tﬁ'Z.S 3 04 5 6 7 7510 12 13 15 17525

BEHOEEE km

E19 RINHHARER T 57 B £ E (1992-2008 £)

Fig.19 The distdbution curve of developed land in Wuhan metropolitan area
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