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Fig. 2 Mechanism of urbanization and regional innovation
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1
Tab. 1 Evaluation index system of urbanization
G HbrZE (BE) fihr)2 E: AHPY:  ZARGE
WHRSE  AAdEi (0.15)  WEMKE (%) 0.07 0.07 0.07
XA AEE (7 Akm?) 0.08 0.04 0.06
L AR S (%) 0.01 0.03 0.02
2P (032) A GDP (Ot) 0.06 0.04 0.05
B S = & GDP B (%) 0.01 0.03 0.02
Nt g %5 (Jo/ ) 0.06 0.04 0.05
ANtk g B (o) 0.05 0.07 0.06
N7 Bl A (GT/ ) 0.18 0.10 0.14
IR (0.41) BT AR 5 T X AR L] (%) 0.08 0.06 0.07
AFIEATE A (m ) 0.08 0.06 0.07
NFJ B (m*/ ) 0.08 0.12 0.10
¥ GDP (fZ/ km?) 0.11 0.05 0.08
HOFE R E B A (12/ km?) 0.08 0.10 0.09
Mami (0.12) B R A A Oo) 0.02 0.04 0.03
BN TPAN RO (3TN 0.01 0.05 0.03
BT NEIRR - RE () 0.02 0.10 0.06
2
Tab. 2 Evaluation index system of innovation
EX iRz (BE) Bt~ PTIERES AHP:  ZERUE
B ARG BUBIREIE (0.39) R ARMIHEAR NG () 0.18 0.22 0.20
BHE S AL B ] (%) 0.09 0.05 0.07
FHZHE TR (4F) 0.04 0.06 0.05
BT NAEAE KA AEH () 0.11 0.03 0.07
BIFIAEE (0.48)  HE AALLEAMEEA O 1) 0.21 0.13 0.17
NESEBRFIRIANGE (12958 N) 0.14 0.16 0.15
LTI (%) 0.08 0.08 0.08
BTN e SRR () 0.01 0.15 0.08
BIFTRES) (0.13) BRI ANLREAE (fF) 0.12 0.08 0.10
BHEH L TR (%) 0.02 0.04 0.03
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D=(CxT ). T=af (u)+pg(i) (4)



308 P OBF 5% 39%

Kb DG UMEEE; TAWEA S MLEA UMRTEE, R 3 R & SRk X
MBI o0 BNFEERE, 0 BRI R A AL 5 B8 10 sTRk A A . 455 A AT
T, Ba. BAIRIE 0.5,

Z e RN AL T RGBT T R GRS PR EE B9 RN, R A PR EE R 2k 4K
% 24k (R3),
3.2.2 WM E HEEERILS i WANG G842, F PRI b PR 4 25 (6] 0 A 19 22 S 1
MR HAE LI, & R . KESERMES . s EAEFHIRME . A SR8
Z I Hor R 00 B A LA RS X Bt 25 5 A X T 2=
TR AT RERE A K A B XU B F0T Sl ARG SR RALER AR, AT

L
g=1-1/ No*» N,o;}
; h%h (5)

Ao g AL R W R I S8 bR s N IR — XIS AR N OIS A AR
LRI A K 0?7255 o0 IR —HIX 07 2%, WAEAL T 2R G el
T RGN g (B H HAEFR 348 18] B2 (R Fnig 21
3.2

BT R X R B S T B, AL AT . REPAS BT AL 11 3thrin
et ST RE X U AT g B EEORE T (P ESIHEL) (2001—20164F) |
CRERT S 4R %) (2001—20164F ), 4k H W HEH A M T G4 4 (2001—
2016 4F) DA R Geit o Bl B O W, Horp, A 34 GDP S5 {20 48 BRSO A8 FL kb
L, APEE T 2000—2015 4F 5T S T R AL AL E T AT RSB I .

3
Tab. 3 Types of urbanization and innovation coordination
R DA B2 el W

0.8<D<1 [SE gD-AU)>0.1 R - R S
AU)-g(1)>0.1 T M- BT S
0 < [AV)-g(D| < 0.1 ]

0.5<D< 0.8 FEAHH g(h-AU)>0.1 LA -SRI I
AU)-g(1)>0.1 FEA I -QUH G S
0 < [AU)-g()| < 0.1 A

03<D< 0.5 FEAA Y g)-AU)>0.1 BEAA U - AL i S
AU)-g(D)>0.1 FAR - BIH S
0 < [AV)-gl < 0.1 FEAAR I

0<D< 03 A g)-AU)>0.1 T AN PR - E
AU)-g()>0.1 T AN HRE - S
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4 ZERHT

4.1
2000—2015 4[] 53¢ B 30 T3 B 10 3k BELAb 255 65 AR BT 25 5 /K SRR BE B TS
B T RER A 25 S AR B2 H 2000 4 0.117 #2713 2015 4E 14 0.334, BIHLE &


User
高亮


248 Syifg s 45 RUHEROT RE S QIR RS S R S L 309

SRCFH1E H 2000 4E 19 0.090 $2 713 2015 4E 19 0.210,

NZS (RIS R AR B, 25 3T 8 o 9 1 K 5 IR A AR I 25 B R LB B AR AE . s
ST R B A 25 A K SRS K B S . 2000 4R (A b 5t R R HE A I B AR 25 SRR HE 4L
At 0.2, 12015 4 Fr A 13 AN H g T 2R L 0.2 b 50 RN R R T 4% AT BE S A e 3 4
J6, 20154E50% 0.6, RO KE Bem kT . A e YT . Bl b LE A
PR RS K e, 20154153 T 0.35, 46/N T S 2EE (B3), ST
TRER AN B 28 A VA H8 BT B 22 S A K 22 AR B I . bt i BB 8 500FE 2015 4R F 2
KRNT 0.74, 1 HABRIKNEE; b2 45 g i QF F5 BRI #EIR, 3] 2015 4R #F
FBat 0.4, WACAH R T A FEFZ 5P QU8 80 T HAR S iR Ee o, Hifth &
WRZENS , SRR 2k R (K4),

MIR AL S5 A1 0 R, ATLARIS 4402880 . SCRIRFERL . 2245 /N

a. 20004F b. 20054F

B3 WEAEEITNE=EaHE

Fig. 3 Spatial distribution of urbanization comprehensive evaluation index
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Fig. 4 Spatial distribution of innovation comprehensive evaluation index

ZEFEY RIS TN R . S R AR FF IR B A AL 25 & W 18 4005 QB 25 B E 5 4R
IRZARFF— PG R AT, ZEB A L — 2, PR X —Je . Z2ge/ NUR I N
WAL PPN 255 R8BS QRPN SR S PR B A8 22 IR R4 /N, 76 13 N30T AU JE
NI, WAL G R BSOS T RIS, 2015 4F A IE AL 25 5 I f 48 BUs 2
0.698, EITRIHLREITFH 8%, ZIEY JALRIN B ER S P 18 B 5 QU 25 & W
S G =3 N TR /NI S & R A <N 7 R i o i B S -0 NS B B R e
T B BT 235 I 8 500 i 50 A1 T EL AR X S LA T 5 0l e o S 4 A e B SR By
RO . EAEE, AR EMERERE (E5),
4.2

S LB TSR T AL 5 BT AR S B S TR TR S (2005 4F



24

hiEvE A USRI S BB AR S AR S L

311

035 a. FLHE
0.28
021

0.14

\

0.07

0.80

0.70

0.60

0.50

0.40

b. dbET

057] ¢ Kt
047
0.38
0.29

0.19

0.30 T v - r ,
2000 2003 2006 2009 2012 2015 2000 2003 2006 2009 2012 2015 2000 2003 2006 2009 2012 2015
Gy

040] dAKHE 0421 o prIly syl TEEE
0.341

0.324 0.26
0.26 1

0.24] 030
0.171

0.16 013
0.08'/

0.08 1 067

2000 2003 2006 2009 2012 2015 2000 2003 2006 2009 2012 2015 2000 2003 2006 2009 2012 2015
iy A
0.33 033 033
g. HRHg h. & i R

0.26 0.26 1 026

0.20 020 0.20

0.13 0.13 0.13

0.07 / 0.07

0 . . . : .
2000 2003 2006 2009 2012 2015
G2

030

kxR
0.24
0.18
0.12

0.06

|

/J/‘ 0.07

0.334

0.26 1

0.20+

0.13

0.074

k. 7RfE

0 0
2000 2003 2006 2009 2012 2015 2000 2003 2006 2009 2012 2015
G20 4y

L M

0
2000 2003 2006 2009 2012 2015

0.42 A m. B

0.35
0.281
0.21+

0.14 1

L— —

0.07

n. K

0 0 .
2000 2003 2006 2009 2012 2015 2000 2003 2006 2009 2012 2015

— MEULLRR IR
— BLEE RS

2000 2003 2006 2009 2012 2015
4y

0
2000 2003 2006 2009 2012 2015
4y

5 2000—2015 FRUERBHEHENL SEFNEGIEHET

Fig. 5 The evolution of the comprehensive index of urbanization and innovation in BTH urban agglomeration from 2000 to 2015
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Fig. 6 Evolutionary trend of urbanization and innovation coordination of BTH urban agglomeration

J et 1 B 73X — I 0T S T AR A AR T . A 2001—2015 4E 42 B4k
4N T REMEGS QHRA, AHFWT R 2T (0.70) . NH3EME (0.65),
ol (0.69) MzSEEL (0.67) X RIFTERGIREE HAT BRI E Ty o (HAFKTE



314 Mo B OWF 5T 39

Bf

4 2000—2015
Tab. 4 Coupling types of urbanization and innovation from 2000 to 2015
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Tab. 5 Significance and determination of urbanization subsystems and indicators to the innovation comprehensive index

0 2001—20054F  2006—20104F 2011—20154F
WHAT RS (2001— WA AR bR

20154F) Q ’ Q ’ Q ’
AR 0.65 ALK 0.85 0.000 0.81  0.000 0.83  0.000
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B BN GDP LGB 026 0.004 025 0.002 0.65  0.000
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HbF4 2 7 AR A 0.90 0.000  0.89  0.000 0.84  0.000
ol 0.69 SRR RO AT SZ A 0.92  0.000 0.86  0.000 0.82  0.000
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(EWIPNER QUL 0.87 0.000 0.68  0.000 0.35 0.000
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Tab. 6 Significance and determination of innovation subsystems and indicators for urbanization comprehensive index
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Coupling process and mechanism of urbanization and innovation
in Beijing-Tianjin-Hebei Urban Agglomeration

MA Haitao', LU Shuo"?, ZHANG Wenzhong'

(1. Key Laboratory of Regional Sustainable Development Modeling, Institute of Geographic Sciences and Natu-
ral Resources Research, CAS, Beijing 100101, China; 2. Key Research Institute of Yellow River Civilization
and Sustainable Development, Henan University, Kaifeng 475001, China)

Abstract: Urban agglomeration is not only the main form of new urbanization, but also the
incubator of innovation. Theoretically, there is a complex interaction between urbanization
subsystem and innovation subsystem in urban agglomeration. The Beijing-Tianjin-Hebei urban
agglomeration is a national-level urban agglomeration designated by the national new
urbanization planning, and it takes "the new engine of national innovation-driven economic
growth" as its core function positioning. Therefore, exploring the coupling relationship between
urbanization process and innovation and development of Beijing-Tianjin-Hebei urban
agglomeration is beneficial to understand the relationship between urbanization and innovation
and the development of this urban agglomeration. The comprehensive evaluation index system
of urbanization and innovation is constructed by combing the internal theoretical relationship
between two subsystems of urbanization and innovation. With the help of coupling
coordination degree model and geo-detector factor detection method, this paper analyzes the
evolution process and mechanism of coupling coordination relationship between urbanization
and innovation in the Beijing-Tianjin-Hebei urban agglomeration. The findings: (1) The
comprehensive level of urbanization and innovation in the study area presents a trend of steady
growth, and the coupling and coordination relationship between urbanization and innovation
also develops in a good direction on the whole, but the comprehensive level and coupling
relationship are different in space. Specifically, the gap between the high level of Beijing and
Tianjin and the overall low level of 11 cities in Hebei is obvious. (2) The Beijing-Tianjin-Hebei
urban agglomeration has been characterized by the coupling coordination type of innovation
lag since 2007. Moreover, most of the cities in recent years show the type of coupling
coordination of innovation lag, which can be clearly concluded that the main reason for the
coupling coordination level of this urban agglomeration in the past period of time is that the
innovation level is relatively inadequate to support the urbanization. (3) The interaction
between urbanization and innovation in the Beijing-Tianjin-Hebei urban agglomeration is very
significant, especially the impact of economic urbanization and social urbanization on
innovation, and the impact of innovation resources on urbanization is more prominent. It is also
found that the role of innovation ability in promoting urbanization is relatively inadequate
during the study period. In the future, the key direction of promoting the coordination level of
urbanization and innovation coupling in the Beijing-Tianjin-Hebei urban agglomeration is to
accelerate the improvement of urban agglomeration and the comprehensive level of innovation
in each city.

Keywords: urban agglomeration; urbanization; innovation; Beijing-Tianjin-Hebei; coupling;
geographical detector



