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GoitAe . #AIX . THEEXCRI AT, ST RE AR BOM B LA K R TR A b S BRI T
e, A SCEE AT FIRR S 4 .

1.2 ARFE
1.2.1 BT B B 5 AL ACE B BE S bnik b

ERT, ST S B A B 2 T T AS I i N2 B S hmil BE VA W AP . Hod,
TGS EEMIRTIES A K, Wl sl X A, . KAhiEs | &
/INAINE B TR 22 ] A A 56 2R SR A TN 920 vk IR T A B2 (R 45 4 H 4 R
THZT RSB, WAL EIRTT AT . 3Gl . AT HRE; MiLE bR Bk 05k
AT R L BB, AT 45, ClERRGAEK, S MEES g
Tk, N —EIE A T B B AT T R R, IRTE T SRR PEARCE

ShG HATE R AMECII SR, RIS R . BheEtE . ATEREMER RN, At A
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TG SRR S B R G . SRR IR R SR A

®1 FEESHTRZESHENLGSTENERER

Table 1 Comprehensive evaluation index system of urban compactness of China's provincial capitals

—PdEbr AR YRR X &
B BRI XU LR AR A R ARy X R 0.1292
R X2 R SO A P T X T 0.0202
X3 JE A3 o L e ] e R/ X e 0.0325

ZPEE X4 AHGDP GDP/Hi X B A H 0.0483
X5 AT S E ARG ENSYNS! 0.0892

X6 GDP % i GDP/Tli X i 0.2191

ANA%RE XTI AR XA/ X AR 0.0763
X8 =k AL L VS SN INGE L SN FNGE S 0.0002

X9 N5kl 25 FEFR AL FAE ML A B3 /T X THTAR 0.1695

SR XIOTEFTR iy T A B Tl DX BT AR il X T R 0.1406
X1 A AR AL AR I AE BRI AT 0.0183

X125 N R A AR ARSI 0.0565

W AREME YRR b UNEYL 2PN 0.0058
Y2 XN E LA AR A O/MIX AL 0.0427

VR 4 YN IR /T X AR 0.0988
T YA ABRE S B R g e B B N 0.0576
Y5 NH 5 B Hb 5 BB/ T X H 0.1340

Y6 . bR M X AR 0.2107

23 AL Y7 AT Al e e T AR AR T Bl B T B T XA 0.0452
Y8 AHTER A X I A AR XA TR A 0.0382

Y9 N4 i AR R IX A ] S il /A A XN 0.0142
oWl Y10 AR A B A A A R B AT XN E 0.0644
YILASERGHOR AR AR BBV RS A BB 0.0509

Y12 NFJHRHY 55 S i AFZRHB Y 55 B /T X 0.2376
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C={(xrx )[(x+1)<(x+ )]} (2)

s XA Y 3 5IER B MK CRERFEE B, BUATE 0~1 Z ], BUE#R
PG RERR S . BT R AU A 0 R ROKOE 25 5, A AT g 3 R0 B R AR AL U
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FERE, MTREESWRELE IR ZRFAEE —ENER, S5 0CA 3R, K
WRIE R 0.4, 0.6, fH4E HETE N PASCHISY , 45 G4 CRSERRIGOL, FHHA Ur i R 4
SR NI 0.1 FAERIX ], R IE . R . BRI L WS IR  f
SRR . RIS EME SR

2 ZERr

2.1 FEEASHMEEESHENLKENHEEREEL
2.1.1 IR EE R A

2006-2016 4[] 1 [E 4 23l i B B AR AR Rt oA E BR R 2006 419 0.1899
FTFE 2016419 0.2687, Horfr, BRI P 5k 0.1577 B T2 0.2253, AR R
1 2006 4F-11 0.6396 TR 20164711 0.4897 (F2), FHH[E4 SOk T B2 B 1Y 2 e
JEBHIAAR, Sl 0] SR 2 I T4/ . MRTRIRTBERT, 2006-2013 4F (I3 17 5%
FE b Th R R A, R AR B 0.1899 1E AN F] 0.2585, X B 1R BB T iR B s F
39.97%; 2014-20164F[H) SR B TR B 408, H 0.2604 14 /1% 0.2687, R EHETHIR
FEAL A 5.42%

IR SR AR (B 1), DR RAE S BIN 2T K3 (35.66%)
NI EEE (24.61%) ., sCHEE (21.54%) . HHIEEE (18.19%), LU BHEMA DK
XoF TR E (R S0 R T A SR M b B0, ARG H AT BT 0 A R B, Sk & e
IEMHLI R R R 245 B AE . A3k kil 45 T F 8 bR 2 T+ AR A 3

%2 hEASHTREESSENKITERME

Table 2 Statistical description of urban compactness of China's provincial capitals

40y 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

¥l 0.1899 0.1944 0.2008 0.2107 0.2202 0.2280 0.2406 0.2585 0.2604 0.2683 0.2687
h{E 0.1577 0.1493  0.1549 0.1545 0.1662 0.1817 0.1907 0.2115 02191 0.2229 0.2253
bRz 0.1215 0.1032 0.1043 0.1114 0.1161 0.1200 0.1252 0.1362 0.1352 0.1374 0.1316
5 R EL 0.6396 0.5306 0.5195 0.5289 0.5271 0.5260 0.5202 0.5267 0.5193 0.5120 0.4897
WARAE 0.7116  0.5735 0.5652 0.6283 0.6602 0.6795 0.7169 0.7633 0.7855 0.7881 0.7263
We/ME 0.0867 0.0929 0.0958 0.1006 0.1058 0.1063 0.1174 0.1230 0.1220 0.1241  0.1306

W AE 22 0.6248 0.4806 0.4694 0.5277 0.5544 0.5732 0.5995 0.6403 0.6635 0.6641 0.5958
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Fig. 1 Changes in the mean value of urban compactness of China's provincial capitals by indicator, 2006-2016
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Fig. 2 Changes in the urban compactness of Chinese provincial capitals by size, 2006-2016
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Fig. 3 Grading characteristics of urban compactness of China's provincial capitals in 2006, 2010 and 2016
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S, Hrr, 2006-2016 4F AR X A3 AL K P-4 I R 3k 53.15%, T, P DX R 3
AT 73591 R 42.83% . 40.30%, 2016 - AREBIR TP IR AT (AFESE AT
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Fig. 4 Changes of urbanization level of China's provincial capitals by region, 2006-2016
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Fig. 5 Characteristics of urbanization level of China's provincial capital cities in 2006, 2010 and 2016
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Fig. 6 Trends in urbanization levels of China's provincial capital cities by indicator, 2006-2016
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Fig. 7 Coordination of regional compactness and urbanization in China by region from 2006 to 2016

R3 20062016 FHEERWTEEESHALHEARKERBANARE
Table 3 Urban compactness of China's provincial capitals and urbanization development level, and

their coupling coordination degree, 2006-2016

AE S IREEAKF ME L S DI EE [RLEERE
2006 0.1899 0.3722 0.4730 0.3762 I
2007 0.1944 0.3626 0.4767 0.3752 I
2008 0.2008 0.3855 0.4745 0.3846 I
2009 0.2107 0.4007 0.4752 0.3928 I
2010 0.2202 0.4129 0.4763 0.3999 I
2011 0.2280 0.4442 0.4735 0.4115 I
2012 0.2406 0.4699 0.4732 0.4230 v
2013 0.2585 0.4938 0.4749 0.4357 v
2014 0.2604 0.5162 0.4721 0.4420 v
2015 0.2683 0.5614 0.4678 0.4558 v
2016 0.2687 0.5440 0.4704 0.4518 v

ZHCRRTH A R A RPR S A A MRS . IEME B EME S SRR, K2
BB ST R B T, (A ERTHIR R R S K MEAEZE S . 7EEL20064F . 201048
H12016 4F = AN ] B 70 H7 48 S IR T 5058 3 5 S Ak KT DM B 19 S SRR AE 4N &1 8 iy
IR, SR ArcGIS Ht 4R (B W7 5 20 s = AN a) Y 1 A0 B0 B 5 3 A K S i B
RV EHRAEE . RN AR IS BRI A R . BRI nE

2006 4F, FREAA ST R ST KRB 03762, B TRELM. &
PR EE T 5 BB R B R TR AR, PR AL T RO = 2, AR A
Rl W/RE . M T MERETHERE, SRR BNk E, ERIEN
FRE YR EHET 22—, JEPGERARTF & R i F S0t o, 0 LA A R, IkdgEfb K7
W HMHERAEERE, ENEEEFEZARN ", KNI RZ, A KT,
AT ey A s [T A B A IR T SR U ik . A8 LA T A A R b 35 . B PR 174 38 38 LK)
MEFER R HIXIRN A O ARZ, 2018 4R 8 KT I A D 8 Rk 3102 7, 80 Pl b
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Fig. 8 Coordination of urban compactness and urbanization in China's provincial capitals, 2006-2016

S, PR R ED R R RN Z T, SAh, EMIX S IX A
HOESR S 2 SUDNMI L VLIS N &= GG W/ TR 92 8 9 91° % O SP ORISRy ¢ R oy S i
VAP, BT SR A P S PO k. MRBERIRE T IOARST . e . U RIKT-f
K, SFEORBOKFEAR, S55EEZEAEIIE, LEEa PSSR, AT,
HRB K SIS 5—, BHE2ZERE0N, BOshM. T M550
RgEE . =, MBI, dERUR B AL —, (HH R S K
PRI . AP B IR Z M ZE RO, b S A T iR T

20104F, FR[E4E Sl BB S BKP A BRI 0 0.3999, J& THRREERIM, R
TS T BRI e T R e T PRI, 5 2006 A AH FLAZ AR IRE AN RAR K. IR REE
T MERE TR, ISR R LRSS m

20164F, FEAE 2T S SRR PR O 0.4518, & T-Hilim k. 5
2010 4FAH HE P BE B ARAR THIR LR, DUl B B I e bhe, MBS G . il
VU T A TR SRR, DGR A AT L Y B W SR T e s A DU
ghitio e B UM BRI AR G R, RIS )TN BRI AR O N
W EREOI g, BIEIR AR E B R A UE S5, oy B8 I i 257
O, IRAORFE BON SRR FI SR K . RS T M A ST R 2 1)



3 XA 2 S SR IR K E R 597

Wt KREN=ZERTIRI R, MM UG- TR A —0" WIRIRHSEE 7o
AR KRR S TG, B KF RIR R SR s, JEHOR AR ST XA
FEl ZR s, H—% CrrsE b LRI N EE) i &, RET 23 ) A A TR
WO, BREERE TR, TR AR RO E R R R, R PR N = G T
BT e 20124F \FRBIE BN (AR B BER =M e Rl AT 6 SR XU AR
TrE) AE)T M KA, TN Z TR UCRIR BRI, AR — B R TS, )N
ASERIBE A e . e AR | B 5 B BRI BT e A RS, HLN D R
U, WA 5 R, R PR B S AR TR

3 4B IE

3.1 it

ASGE A R EW TR G TR bR R, LG IR 1 A48 230k B2 B Ak K
S, M T R BIPMERREE, LU A5

(1) 2006-2016 4-FR[E A ST B s B SRR F s, Horf, AR B i 2
TR PR, JRD, A Sk B X R B R R N R, (B AR E
TR—rh 8" BRI A S A A S

(2) 2006-2016 4FFL[E & 2T R A /K T SRS IS, Hirh, POaH R ik
FREETHIRE R, AR AAK T2 “AR—h—00" R =abs, A LA s
KR 3, LA e S IR A A S 3, PR LA TP AR B K 3

(3) 2006-2016 4F-FR E 4 23 7 B2 1 5 WAL DRl B S5 g 24 R $E T 5, 2006 4
B IR FACH RIS, 2016 4548 230 EARE A A RRES . KR8 S+
AER] (R PR B A R A BT, (AR TR B I S R/ MR 25 5 o AR B S
PUER, 5B IR AT A
3.2 g

ASCN Ny, TEWEEIL & R v, R B T X T 3 B AR K A 42 5 R A
HEAE o BT i A B TR R A R b R TC R L SR T . REFEAKE
I AR, MR Ty, REIRTRCE, A m R A S S —
D7, ST R R O T R B 2 N MBI K, @i SRR A
TroRAR VR T SR VMR 15 . 2B A & . HHAYTIF A, O BB IRT R R I T A
JIRVGEA S 7 T S

P, e E R AT B AL 2 R S T, BRI VR R e kb &
i DR IR AL 3 A e A S IR A AT B, R B SRR T 1 4 T AR P A TR AT B i)
YERT; T3 B A K P A P T ok g T A e B 0 T AN D) R AR ST I () S 4, =%
P EIMIE & R B G b A 3R T i PR 4. H E TR 2 B0 T i R R S b KT
DIMRRREE M AT R R R, ARIEASSCROAROCHTSE, $RHh DU E

(1) X BT R8BS BARA 3T, W 3 T4 Sk o u A i s I
. 201942 ST 70 JRIAE, R T R/ INFE AL S 0 B A, AL KO 1Y)
PRt s R R E AR, T TR NI AN R R R R 0 F A0 L Il R Y



598 H % % | 2% i 35%:

HEGT), REEMT TR 255 HRA RS, AR 28 5 R e 22
SRR, AR PRI . RS T USRI R F R b DX T A 22 T
PRAUECR SR, JFRERRRC FERIRT A SR I TE A . PR RA A 22 A

(2) RERIIIRTT A B RAR, LK 7 T 58 28 B KPR A DL B i o 7
R HE AR A LA IR, o sy U SR IR, A R 254 . H il
[ o R AR U AR LU= L R REFEON 32, BOZ I AR R ARG e iR T [
SRR o RIS SR B HE 2 A A S 5 — A Bl 0P e AR
REAE R O TV HM AN PR B 3, S RSN R A — € IR RS o SR R 97 3k I f A
JeRAZIE, HHATA R A - H sl 7EA7 BRI A S e R i R A
JEYRTT A TR R AR, 24 A B AR DT R, 1) H AT E A #Y SR A
Whtise>d, A REIRRET R 2 I, HESIRT RUMAE A s R A

(3) TER WAL AN B i iy B Ferfr, 38 BN UM A SR AN 23 52 M 1) 3
MR RE, b SEUE RAE R PR, SRR, SER RIS, —Maask
TH UM R TCRRAE T . T R R N W B v R e IR TR Y, W FIE RN
RIS A SEPRT R, il A R 0 A R

2 2% 3 ik (References):

(1] REGHE, PRI, OG- [E 500 B B LRI (2014-2020) 4 il JOH5 57 A9 LA, HBBE-E4R, 2015, 70(2): 179-185.
[LU D D, CHEN M X. Several viewpoints on the background of compiling the "National New Urbanization Planning
(2014-2020)" spatial-temporal changes of urban morphology of provincial capital cities or above in China. Acta Geo-
graphica Sinica, 2015, 70(2): 179-185.]

[2] %W, 254, TIRT. [EAMRTT B BRI DR Bt 36 [ i f . it FUBRIESY, 2017, 26(1): 56-64. [HAN G, YU-
AN J D, WANG Z B. Foreign study on the compact cities and its enlightenments to China. World Regional Studies,
2017,26(1): 56-64.]

[3] DANTIZG G B, SAATY T L. Compact City. A Plan for a Livable Urban Environment. San Francisco: Freeman Compa-
ny, 1973.

[4] EWING R, RONG F. The impact of urban form on U.S. residential energy use. Housing Policy Debate, 2008, 19(1): 1-30.

[S] BREHENY M. Urban compaction: Feasible and acceptable?. Cities, 1997, 14(4): 209-217.

[6] BURTON E. Measuring urban compactness in UK towns and cities. Environment and Planning B: Planning and Design,
2002, 29(2): 219-250.

[77 NEUMAN M. The compact city fallacy. Journal of Planning Education and Research, 2005, 25(1): 11-26.

[8] ECHENIQUE H M, HARGREAVES J A, MITCHELL G, et al. Growing cities sustainably. Journal of the American
Planning Association. 2012, 78(2-3): 123-136.

[9] WRIEIE, SO, I 20 a4 23 S A B 23 M AR, [AR BT AI, 2013, 28(3): 470-480. [PAN J H, HAN
W C. Spatial-temporal changes of urban morphology of provincial capital cities or above in China. Journal of Natural
Resources, 2013, 28(3): 470-480.]

[10] JE5E, ARHi, HHRZR. 2000-2010 45 i [E35 1 25 [ A S e B AR AL RAE ST, A= 25F1, 2016, 35(3): 134- 139. [TANG Y,
SONG Y, XIE J J. Urban compactness changes in China from 2000 to 2010. Ecological Science, 2009, 2016, 35(3): 134-
139.]

(1] $816 2, FEREMG. 2T GIS I DEA 45 AT 2 1] 55022 BE S5 3T R0 7 AT, kA SRk 222412, 2009, 11(4): 482-
490. [GUO T'Y, DONG G P. Study on the relationships between metropolitan spatial compact ratios and their efficien-
cies in China in 1990 and 2000. Journal of Geo-Information Science, 2009, 11(4): 482-490.]

(12] PO, HERUM, PP T 5R0% B S8R O R I 2 5 AE. v T - SRS BRI, 2015, 25(3): 64-73.



3 XA 2 S SR IR K E R 599

[HUANG Y B, DONG S C, BAI 'Y P. Spatial-temporal features of relationship between urban compactness and urban ef-
ficiency in China. China Population, Resources and Environment, 2015, 25(3): 64-73.]

[13] FHRIRF, 254, KRBT B 2 S REURACR Y G R WISE. H AR BEIR~AHL, 2018, 33(10): 1781-1795. [TIAN C S, LI1J. A
study on the relationship between compactness and energy efficiency in large cities. Journal of Natural Resources, 2018,
33(10): 1781-1795.]

[14] & /B, AR BRER . RE IR T 25 (AT 45 25 57 00 28l ) 45RO R . HhERL2%, 2019, 39(1): 41-51. [CAO X S,
LIANG F W, CHEN H L. Different spatial forms for metropolitans on transportation network efficiency. Scientia Geo-
graphica Sinica, 2019, 39(1): 41-51.]

[15] HEROLD M. The spatiotemporal form of urban growth: Measurement, anslysis and modeling. Remote Sensing of Envi-
ronment, 2003, 86: 286-302.

(16] FME. HeIFCH AR = AR Rl AL Hh 14 23 [ 254 JAOR B B2 ) — A3 RIS A4, 2002, (4): 45-46. [SUN J. On
"Three Metropolitan Areas in Japan: Changing Spatial Structure and Future Prospects". Urban Planning International,
2002, (4): 45-46.]

[17] HUTTON T. A service industries, globalization, and urban restructuring within the Asia-Pacific: New development tra-
jectories and planning responses. Progress in Planning, 2003, 61(1): 123-145.

(18] FRIEE, S . H AT IR R A S5 FFRIE K o B . PR3k BRI, 2007, 22(1): 5-11. [MORIKAWA,, CHAT Y W.
Structural characteristics and improvement of Japanese urban system. International Urban Planning, 2007, 22(1): 5-11.]

[19] #hFar. FL T SEY A3 T A& AT Ak I, $37 T SEPNFE, 1999, (2): 43-48. [HAN Q. Urban development and urban-
ization in Latin America. Journal of Latin American Studies, 1999, (2): 43-48.]

[20] FB3C. “ZS [V A7 MR B HRAACR Boxt v [T UM B AL S B S5 2B LB, 2014, 34(6): 33-39, 32. [GUO W.
Connotation, logical system and its reflections of production of space on Chinese new urbanization practice. Economic
Geography, 2014, 34(6): 33-39, 32.]

[21] W4T, ¥, Xk, 5. A Bk - kgt i i X a2 S R i [ 2 b B 7R, 2018, 73(12): 2329-2344.
[GAOJL,BAOJ W, LIUY S, et al. Regional disparity and the influencing factors of land urbanization in China at the
county level, 2000-2015. Acta Geographica Sinica, 2018, 73(12): 2329-2344.]

[22] sk [ fa, XSt 8. 2R VT = A Ui b X IR 55 b 5 Ik B Ak B 98 G 3R 100 ) 235 i AR b BB 2%, 2018, 38(7): 1118-1128.
[ZHANG G J, DENG H H. Spatial-temporal evolution of the eoordination relationship between service industry and ur-
banization in the Pearl River Delta Region. Scientia Geographica Sinica, 2018, 38(7): 1118-1128.]

[23] ZRAS. ZUEC LA T L s R DO A= DA T o ). 1SR B2 274, 2019, 34(10): 2087-2102.
[ZHU J. The model of population urbanization in urban land spatial planning based on multi-source data fusion: A case
study of Yangzhou city. Journal of Natural Resources, 2019, 34(10): 2087-2102.]

[24] SRS, FRBL. BRI R Ak B A5 S SRS ML ) SR . bR T, 2019, 38(1): 3-12. [FAN J, GUO R. Re-recogni-
tion of precondition and driving mechanism of new-type urbanization. Geographical Research, 2019, 38(1): 3-12.]

[25] =17, Pk, FIK, 55 R SCH SNE T e R IREL LI BRI 5 5L T B IR BREE Il At S S ol ] - B R R 35,
2016, 29(5): 44-49. [YUAN Y R, HONG S F, WANG R, et al. Research on China's urbanization based on the strategy of
ecological civilization-based on rethinking the ways to address resources and environment problems. Resource Industri-
al Economy, 2016, 29(5): 44-49.]

[26] 4 dh. Ped LA IR AR b i bt R 22 4 5 BOR IR B i D AL B AR 6. 30T & JEWFAT, 2015, 22(10): 30-36. [JIN J.
Land use security in rapid urbanization and the path choosing of policy control. Urban Development Studies, 2015, 22
(10): 30-36.]

[27] AE2ER, T7 @Ik, SR, st HESIN TR PR AR AL 5 S AL B s ) DR . R BT, 2018, 33(4): 563-
575. [CUI X G, FANG C L, ZHANG Q. Coordination between environmental regulation intensity and urbanization quality:
Case study of Beijing-Tianjin-Hebei Urban Agglomeration. Journal of Natural Resources, 2018, 33(4): 563-575.]

[28] ik, MU, e L B AR s b AR 29 -5 W AR A BRI 9E. (SR BRIk, 2017, 32(6): 1002-
1015. [ZHANG H, FENG S'Y, QU F T. Research on coupling coordination among cultivated land protection, construc-

tion land intensive use and urbanization. Journal of Natural Resources, 2017, 32(6): 1002-1015.]



600 H % % | 2% i 35%:

(291 &) ME TRk, HAE WOT R R A 255 U EE KSR T 4 Bt LATL IR R . s BRARLAE, 2009, 29(5): 627-633.
[MAO G X, DING J H, CAO L. Comprehensive level and impetus of city compactness: A case of Jiangsu province. Sci-
entia Geographica Sinica, 2009, 29(5): 627-633.]

The relationship between urban compactness and
urbanization level in capital cities of China

LIU Run-jia, BA Duo-xun
(School of Tourism, Northwest Normal University, Lanzhou 730070, China)

Abstract: The compact urban construction is a new way to avoid the disorderly spread of the
city, improve the quality of urban development and realize the efficient use of land resources.
Therefore, it is essential to coordinate the relationship between urban compactness and
urbanization level. Based on this, this paper takes 30 provincial capital cities and municipalities
directly under the Central Government as the research object, and comprehensively uses the
entropy method and capacity coupling coefficient model to measure the comprehensive level of
provincial capital compactness and urbanization, and analyzes the coupling and coordination
relationship between them. The results show that: (1) The compactness of China's provincial
capitals continued to increase between 2006 and 2016. The compactness of the eastern
provincial capitals was slightly higher than that of the central and western cities, showing the
characteristics of the current situation of the east, the middle, and the west. (2) The city of
compactness is gradually decreasing, and the number of the cities with medium and low
compactness is increasing. (3) The relationship between compactness and urbanization of most
provincial capital cities in China is mainly on the verge of coordination, and the overall
transition changes from disordered state to coordinated state.

Keywords: compactness; urbanization; provincial capital city; coordination degree



