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Abstract: The study of the coupling and coordination relationship between urbanization and ecosystem services as a bridge
connecting the natural environment with the social economy has received widespread attention. Selecting 333 cities in
China, we calculated the urbanization level and ecosystem service capacity with the integrated evaluation index in 2010 and
2015. At the same time, the temporal and spatial evolution characteristics of the urbanization level and ecosystem service
capacity were analyzed, and the spatial econometric model was used to explore the relationship between ecosystem services
and urbanization. The study found that: (1) the urbanization level of the cities shows the spatial pattern of “East High-
West Low, and South High-North Low”. The average value increased from 0.0792 in 2010 to 0.0987 in 2015, which

increased by 24.62%. Most cities are still in the preparation development stage, while only Shanghai and Shenzhen have
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entered a highly developed stage. (2) The urban ecosystem service capacity shows a " Southeast High-Northwest Low"
spatial pattern, whose average value increased from 0.2542 in 2010 to 0.2621 in 2015, with an increasing of 3.11%. But
the average value of 81 cities dropped from 0.1201 in 2010 to 0.1183 in 2015, with a decreasing of 1.50% , which have
formed a spatial aggregation feature of the significant deterioration. ( 3) By the Spatial Error Model, the regression
coefficients of the score of integrated urbanization, population urbanization, land urbanization, and economic urbanization
are —0.1303, -0.2019, —0.2404, and 0.1946, respectively. Economic development has become a powerful tool for
improving ecosystem services. Finally, we suggest that the coordinated management of ecological space should be
strengthened ; the inter-regional economic cooperation development mechanism needs to be established; and the population

growth, land construction, and economic development should be coordinated.

Key Words: urbanization level; ecosystem services capacity; coordination evolution; spatial coupling; spatial

econometric analyses
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Table 1 Integrated evaluation index system of urbanization level

H 5z N2 &N Bzt Ay~ FEAR A
Target layer Criterion layer Weight Indicator layer Weight of indicators
WK PNEE) U 0.18 WAEND/ TN 0.41
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¥ GDP/ (JiJ0/km?) 0.52
LA 0.30 Hb X A= 7= Bl T T 0.55
NFHL X A 7 A (Je/ N) 0.26
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Fig.1 Evolution of the urbanization comprehensive level from 2010 to 2015 in China
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Table 3 Changes in different stages of urbanization level in China
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Fig.2  Spatial agglomeration characteristics of urbanization level in China
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Fig.3 Evolution of the ecosystem services comprehensive capacity from 2010 to 2015 in China
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Table 4 Changes in different grades of ecosystem services capacity in China
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MZE R, A S RGNRSS e 1R B AR - PU AR R R, S M R E MR B 2 A SRR RS
RE T EALR IR T AR P o A AEVE AL ARG ARIC AR AR LR AEHL X, 2010 4F 2015 “FAE RGN 55 e 1 5K
Moran’s I 8503514 0.86( P=0.001) .0.87(P=0.001) , KT 0.8, FLH0 1 58 38 H 58 B A4 23 6] 1F AH 4345 (&
4) . RS RGNS RE B N Z A T I Mg K SO DO & R A a5 S 2
H ARRIRHZIEEEESRGERS RN S AN AR S E ARG RS, Fln, g
PR 2 il 2 v N RUBE 238 [B) AR K IR IR A0 B, DR R BRI S o TR | R4 Al R B o A S IR B 4 R S5

http ; //www.ecologica.cn



3278 JAE = 40 4

AR ek A A X T AR K R S A R AR ) B AR S S TR AR AR R GRS e, AR
LISA RIEHB K —AESE 2010 4R 2] 2015 AEA S R GRS B8 1 25 )4 Jay i Jo i RAS 3. 25 (8] 4347 LA -1
AR PR 2 (8] IEAH 50 32, - A e BB AR e R AR AR b X, (IR o6 = A AE pE b At HIX

20104 a0 20154
45°N |- Moran' 7= 0.8674 e . Moran' /= 0.8633

N
A

a0
35°
30° F
25° b

20°

15° |k P PR _
80° 90° 100° 110° 120° 130°E 80° 90° 100° 110° 120°

0 1000 km

4
AEE G - AR TR

- R . RN

4 REESRERSENNZEERFHE

Fig.4  Spatial agglomeration characteristics of ecosystem services capacity in China

2.3 WHUKT S5ER RGNS RE ARG 2B fLRHE

P AR BE S A S R GRS e I ST &8, M 2010 4F 2015 -5 B R AR R IR RIH
fEE R AR S RS BE AR IE DL (B 5) o WK 4 BB SRS RSk D) 4 S5 PR BR AR
& A T 26 25, Hod 10 ZERZEREARAS  RIAY 16 800 NS R GRS RE TSGR (4 25) ek
KEB BT (10 28) IR Br B 5 A 8 R G IR 55 e 1 SF B i (1 28) FAE R R G k55 fig 1 5 9%
R 28) I a4 PO, AERp NSRS 277 A BEAR LI K, Ol 83.18% . 38, L S RS S5 e 1 55 2
PERAEAILTT 12 A IR A K-8 e 28 R B B IR KT B B THREAR ST 41 A Hh AR S R Ge iRk
SR SIS G— 12 A4 R AER 11 A BCAF 10 A RAFRY 8 A4, A B A s WA K F I L S AR R G
MR 55 68 71 S AL R REAR 1A, A T 5 e 3 T RN B P TT AR 25 R GE R S5 e ) SR RAI, LR ALK F- 3440
TR KRB
2.4 WAL SEBRGMRSHE SRR

HEFEWE S E S RERS RINER ARG5S Ge VR R AR i kK L7 R 51545
VRN R AR i, 43 S8 3 dpe /D — 3 a1 )3 ( OLS ) Al %S [i] 2 25 45580 ( SEM ) ATk 11, 38 2 455 AU 25 SR L 35 43 A
PR, BRAILGEI R 5 FiR R 1 BRY 2 JR AR 28 RGUIR S5 6 1 20 50 5 LA 7K BN 1D 3k A | 4 b
WAL S S U WEEAL 3 A HERE A TR T B 3 AR 4 SR 2SRl I, AR ZE S R LU R
M BRI 2 4352 0.0021 1 0.0413, 5 BCRIFAEAR 303F 7 AL 5 A B RGNS 25 W R
PRR B BE AR AR 3 SRR 4 LA DLE IR T 0.9 MUK sR B R T AR BRIP4 A50R
RAF, dE—2 XA 3 FIBERY 4 (Al TT25 AT EL A & B S K R G AR 5, kB Ak KAl T R 8K
H1-0.1303, R AE S BRGS0 s B BRI & T R g8, A0 R Al T R 5000 ok
-0.2019F1-0.2404 , F I Ry [ 38, i BE A Al T H R £k 0.1946 , 2 EH IE 102 HE

3 e
ASC LA SR ARG B R F A 2 R G R S5 B VRS AN A SRS 1 R G, MR 25 B TR S AR

http ; //www.ecologica.cn



10 1 SRAER A5 3RS A A5 AR SR S5 (9 DM e A e i B 2 [T 43 G 2R 3279

EizE e 0 EBRGMS AR W ARG
W EUOK TR WEUL S SR GRS AR
201S5EFB AR

I-1 12 13 I-4 I-1 O0-2 O0-3 0O-4 -1 M2 M3 M4 V-1 V2 V-3 V4

I-1 63 0
-2 0
I3 0

14 0

I-2 0

I-3 0

-4 0

2010455 F AL

-3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-4 0 0 0 0 0 0 0 0 0 0 0 3 0 0 O.

V-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

V-2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

V-4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B 5 2010 F£.2015 FHHHENKESESRERSENBERBER
Fig.5 Overlapping transfer matrix of city urbanization level and ecosystem service capacity in 2010 and 2015
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Table 5 Estimation results of linear model and spatial error model

A B | A 2 A 3 A 4

Variable Model 1 Model 2 Model 3 Model 4

H B Constant 0.2500*** (0.0000)  0.2133***(0.0000)  0.3519***(0.0000)  0.3745*** (0.0000)
44k /K Urbanization level 0.1187(0.4004) — -0.1303**(0.0212) —

N F134E 4k Population urbanization — 0.4277***(0.0012)  — -0.2019 *** (0.0008)
+ 33484k Land urbanization — -0.4971**(0.0131) — -0.2404 ***(0.0021)
Z 55 4L Economic urbanization — 0.1257(0.4300) — 0.1946 *** (0.0001)
1522438 B35 Error interaction — — 0.9552***(0.0000)  0.9601 *** (0.0000)
R? 0.0021 0.0413 0.9140 0.9204

X HA SR PR AL AE Log likelihood 81.2087 87.8692 436.0606 447.5805
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