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Abstract; [ Objective | This study quantitatively analyzed the specific situation of the infrastructure carrying
capacity of Chinese national central cities from 2006 to 2017 to provide a scientific basis for promoting the
development of national central cities. [ Methods ] The panel data of the infrastructure carrying capacity of
national central cities from 2006 to 2017 were selected to construct an evaluation index system of the urban
infrastructure carrying capacity from two levels: pressure and state. The entropy TOPSIS method and
obstacle degree model were used to evaluate and diagnose the infrastructure carrying capacity and its obstacle
factors for national central cities from 2006 to 2017. In addition, the status of the infrastructure carrying
capacity was quantitatively measured and the obstacle factors were diagnosed based on the evaluation results
of the infrastructure carrying capacity. [Results] From 2006 to 2010, the level of the infrastructure carrying
capacity in national central cities generally increased significantly, and the growth rate of the infrastructure
carrying capacity slowed down from 2011 to 2017. Specifically, the infrastructure carrying capacity in

Beijing, Shanghai, Chengdu, Zhengzhou, and Xi’an cities increased significantly, whereas that in Guangzhou
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City was the smallest. The infrastructure carrying capacity also continued to increase as the population of the

cities increased. The analysis using the obstacle degree model revealed that the main factors restricting the

infrastructure carrying capacity in the national central cities were the per capita green space area, the per

capita annual household water consumption, and the urban mobile phone penetration rate. [ Conclusion |

With the development of China’s economy, the siphoning effect of central cities on the population is becoming

increasingly intense. The per capita green space area, urban mobile phone penetration rate, and per capita

annual household water consumption might be decoupled from a city’s economy and population size, which

would not be able to meet the daily infrastructure needs of the population.

Keywords: national central cities; infrastructure carrying capacity; entropy TOPSIS method; obstacle degree

model
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HRERSTAE R R Hy 4. 69 %, AR 2 AE J1 4R TF B B 4F K
Vo WSTEIRZRE BRI 0 $E T+ 0. 605 7,
VAR TR TR 0. 662 6, A DA E K, k3 &%
RARFF 100 %6 , (H L AL B it 7R 2% 1 2016 4R 2 J5 IR T
R, 2202 IR Oy 3838 L 7K 9 TR R A 4 R 3RO AN 2
B

(7 BUEBTH . FERNR A 28 1 2006 4R 0. 197 7
ETFE] 2017 4E9 0. 717 8. MK R Ny 72, 45 % TR %
AR ) 2R T AL, NS TRiR)ERE . A,
2% A BB R L K R UR IR L L BR BT R 3R ) 1 AT 42
T Horb 22l AR E ) N 0 FHE] 0,969 3, IR )
M 0.095 8 F+F] 0. 716 5, = BRI Ry A4 ¢ Ak 1 1
FRea

(8) N T, FERHI A EE T 2006 4F-f# 0. 284 3
EFEE) 2017 AR 0,803 6, J& 2017 AF HC T B A
KA, 2006—2010 45 5 fift & it AR 2% 7 4R 3 K R
—16. 96 % ,2010—2017 4F KLl 5 it 7K 48 17 14469, 75 %
MK EHEU RMLES, NEIERERE. 2011
AR BL R B AR 3 T BRAR R 0. 239 7, EE RN N IE %
BEAA AN 5 B W4 T 5 IF HLIR BT AR 28 J1 I 2006 411
0.273 4 3] 2017 4/ 1. K WK 1 M 0. 437 9
$ETEA 0993 2, Ud WY Ik ol BRI HAS B AR K 0 2
PAREES L E /51 S i R g WSS WA RN I 3 v

(9) VU7, FERHBi A3 1 2006 4£ 1 0. 150 7
T3 2017 4/ 0. 649 5,2006—2010 4 £ i 1% fite
RE K Rl 68, 82% ., 5 A R TF, BRI
76.79% , L Fh R AR, AR AR R R 2R
MAFE bR 2R F L FREE R4 7 N 2006 4E Ry 0. 131 1
THE] 2017 424 0. 967 8, KB 7k 2k J1 M 0. 068 3 Tt
) 0.817 9, Uh W VG & K FF A ik B St 5 7Y 4 Ik T
PRSP 5K . FL A5 22 el 4 0 36 T 2 it e 1
FEIR T A K DR R PR BE A B A O AR T AR
TSR » Al 15t 7R 2 T 4R T
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2.3 EBEITM

MR e 1 B A 80, XF [ 58 9 K bl 3R T 2006,
2010,2013, 2017 4F & filf 152 it 7k 2K 07 Wie 15 B F A7 31
R I /NI HEF i 5 7 s R R (L3R 7).,
FH PP 235 ] A BELAS: [ 5 e Ik T R Al it 7K 28 )
TR 11 32 2 i DR 3R EL AR 48 N B b T AR (X))
YT A% Bl L R R (X0 N SR AR AR S K =
(Xo) AR RAEAETE & (X)) A GDP(X;)

BXF T TR B R AT BT R 3L, AN
GDP (X ) J2 AN S BB T 22 it ¢ it 7 28 77 7K - 1)
FERRAT R R W 32 B SR OB S T AR (XD VBT
Mol L KR (X ) ML G2 AF AR 35 K 32 (X))
X3 A A DR A R s T () R Al 3t 7R 2877
LT M T Y A A T T RS A ]
FERRAT PR g BT O T AR (X)L B T AR A
I FH A (X)) T 8T HL i 3 S 3 (XD

®T HOETEMEEARNTERTEZHRS

Wi G o — B B 5 = i Eulias 5 1R A%
BERER BRI/ 0 RRE  RRE/ 0 RBHEE OWRRE/ BREER REE/ RRENE RRE/

2006 X 29. 31 X 14.22 X 12.91 Xo 10. 95 X 9.78
. 2010 X 30. 97 Xis 15.18 X, 11. 27 Xz 10. 67 X; 8.93
AL 2013 Xy 32.78 Xis 12.91 X, 10. 56 X; 10. 18 X; 8.75
2017 X 34. 81 X 13. 86 X, 10.58 X 10. 09 Xz 9.78
2006 X 31.83 Xis 13. 80 X; 11.00 X; 8.82 X, 7.04
. 2010 X 24. 67 Xis 16. 56 X; 10. 05 X; 9.52 X, 9.24
it 2013 X 27.70 Xis 16.97 X, 10. 76 X, 10. 08 X; 8.11
2017 X 25. 88 Xis 16. 02 X, 10. 51 X, 10.12 Xz 7.17
2006 X 16.52 X 15. 83 Xis 13. 94 X1z 8. 45 Xs 6. 44
2010 X; 15.03 Xis 11.72 X; 11.67 X2 10. 14 X; 7.88
A 2013 X, 14. 86 X1z 14.62 X, 13.10 Xs 12.64 X5 10.51
2017 X 18.98 Xu 13.62 X, 10. 99 X, 10. 39 X, 7.48
2006 X 29. 44 Xy 13.99 X7 13.45 X, 10. 30 X; 9.09
. 2010 X 32. 64 Xis 14. 42 X, 12.96 X 12.37 X; 7.98
i 2013 X 34.59 X 15.35 X, 13.59 X 12.59 X; 4.12
2017 X 31. 06 X 14. 47 X7 14. 30 X, 13. 69 X, 6.58
2006 X 26. 81 X 12. 74 X7 12.56 Xo 10. 27 X 9.41
2010 Xy 28. 54 Xz 14. 24 X5 13.96 X, 11. 46 X; 9.97
EX 2013 X 29. 60 Xz 13.71 Xis 13.47 X, 11. 68 X; 9.68
2017 X 30. 29 Xz 14. 96 X3 12.45 Xo 11.79 X; 8.07
2006 X 30. 57 Xis 12. 74 X; 11.57 X; 9.78 X, 7.29
s 2010 Xy 35.25 X 13.28 X7 11.70 X 10. 05 X, 7.75
At 2013 X 41. 36 X3 11. 80 X 10. 22 X 7.24 X, 6.69
2017 X 35. 67 X 12. 81 X7 12.17 X, 8.74 Xs 5.18
2006 X 28. 14 X; 13. 80 X5 12.54 X; 10.09 X, 9. 34
. 2010 X 36. 69 Xz 15.08 Xis 13.12 X; 11.40 X; 5.43
B 2013 X 36. 60 Xz 13. 80 X5 10. 98 X 9.18 X, 9.01
2017 X 36. 33 Xis 11. 66 X; 11.58 X, 8.73 X; 8.60
2006 Xy 28. 60 X 13.77 X7 13.22 X, 10. 40 X; 10.12
. 2010 Xy 29.78 Xz 13.08 Xis 12.71 X, 10. 48 X; 8.67
A 2013 X 30.72 X, 12. 66 Xis 11. 34 X 11.18 X 7.97
2017 X 36.29 Xis 13.25 X, 12. 49 X; 8.76 Xy 5.75
2006 Xy 28.37 Xz 13. 65 X5 12.33 X, 11.16 X; 9. 80
. 2010 X 33.67 Xz 13.57 X, 11. 84 X; 10. 46 Xis 9.71
LES 2013 X 36. 56 Xo 12.57 X7 10. 89 X 10. 12 X 6.33
2017 Xy 32.54 X; 12.78 X, 12.13 X5 9.40 X; 8.31
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3.1 & i

AT HEHL 2006—2017 AF[E K 9 K b 3 7 5
Bilt 152 it 7 2% g DA ESCHE AN T 42 3 LSS 0E L BB U L K
BEUR G AF BT 7 A R T 0T S k18 e R 3K
T PEN FR AR R &R L iz AL TOPSIS Jy i F B fig 5 45
RINF 20062017 4F [7 5K o0 30k 117 35 At 18% il 7% 28 7 A
B i DN 2 EA T PEAR RS W, 15t LU 4548

(1) FE 58 A0 30T 1 35 il 3% i 7K 2% 1 78 2006—
2017 AF[A] SR b 5 0K H L 3 pE W] A B b 22 0
F1ky 18 o A R LA S Rl %R 0 3 T R 38 i 8 1 o
B o [R5 0 38 T A R el 8% it R 2R D SR AR B AT BT
1

(2) HARNRT , 5L Al 152 it 78 28K 7 18 0 4 PR ) Bk
&I | N SR 3N - NS L BN R e -9 5 NI BT WA S
R rp A KT 5 3 o F S 0 kT R O . Rl R 4
TEB R R w3 T X A I 8 R A R R i i B
T 4 B Al 15 7 2K T B K OR A 32, 8800, H K
7B FE Al il 7R 2R 1 B KR 76, T9 VAR — i 20,

(3) MR AT S H 212 Wi 45 5ok B L BHLAS  58 bl
3k T Al 5 it AR 28 T K T B BRI RO A Mgt
i TE AR IR T AL Sl s R OR . U B P o kT A
N FRIRE 25 22 05 10 18 3l R 45 1 o N 35 4% b 1w L
I i RS Bl H G B R D R N3 5REE AR AR T K i AT
B S5 IRT M2 05 5 N VRIS = A4 A B 4, TE 206 A2
AT H H A R R
3.2 # W

Sk Bl R 5 eb o0 3T LA 5 K R T R A R T
AAIF 5T $E A AL

(1) A A 8T 4 H 1o AR i o B T 5L Al 1% e
B RGRAL TAE . MBFZE & B N 35 5 b T AR R
il 3 T 6k it AR AR W B R AR R . B R P
TR v A s 2R R R A O AR AL R A T
RSP R AE M 0 B A5 A e
FUAS I 8 20 1Ry 45 A v 3 1T 190 38 97 5+ b ) FH R B
Cg i o BRAS E R bk A R EEE R, Hi,
T S 30 ) 3R v IR T 1 K R e s R i R GF 3k T 1
A BRI S R AR B S nPe 3 DX /N B LA B 2
gk Hb | B S A0 R 7E B TR IR T 4 R R
] B e 3 2 S R A B e S B S A0 5 IR
S5 GEUR ) P R

(2) A i i A 25 5k SR W BR AR 25 A T
(S AR R 25 o b ot Tl A 35 el 38 i R 2R ) A2 58 3 7R 2
VIESE SR T3 | LS A B A FRER S =S NS ]

ONAEHETRECRE T o I b b g T A2 3 A R A A GE T
By i, FWm e e NN H S )2 H A
FoB Ik AT ARl kR Ak s TR R B R
ARG AR AR T S5 3 R T O Bl B R A T . B
AN T BTN G PR S A 3T i ) R B 2 B
Tt 7N T R K A A e ) AR A T B R S R
st BR8240 B B B B R IR R O g T
Wi, E DT 10 kil 150 e 7 2 ) 32 S 52 7K B U5 RN BF A
B4 5 M o 17 DA 7K % I R PR 58 2 28 7 )2 T A Ik T L
Bt A g . BT BR A B AR 2 Sy 2016 4EZ )5 I
TR T B, 32 B R Ok 28 38 L 7K B U N I 8 K 3 ) AN R
TE LB S NN R S AE | KB R RN PR A R 48 07 1 4R A
T,

(3) fin R EE Al Bl 5 % . T & 0 kR S L
Wit g 1 Wy ) R R L 28 5 R TR KO- e s BUR B A
B 22 1 Ll 1 e 48 0 K A () B A A 1) 3 A it s
IR TR AR . BT LA FRATT I K R il i i
PEGE L b Bl 1t o A5 X 22 el . BT R A R
BEWE A AN LI N OR ) AT PPP Rl BE A A AE P
2o W 51 3T R ) B 4 4 A B0 Ik T Al 3 it A i, S
P H B 2 R o TR A ) R AR B ) B
B e it 15 it VA B 5 B R R YR 2 1 i L A it
PR WA T B S o .

(4) [ e Rk T 3 ik 5 e R 1 K O B 1% S
] 5% O 3T 1 R L AR W) s DA T 5 T
7] 4 J& by H - ) o 2 oo 388 T 7 kT R i R P Y
GUK AN HESh WO R — A A . [ 5 b0 Bty
NEZS H T TE ST R B B ke i 5 E R BUR S 5
N — A G — A PR A IE L AR IR K B G 1 AR
S8 PR A 92 B b0 T 5O R 6T A A B
K.
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