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Abstract
ted. The coupling coordination degree model was used to quantitatively analyze the spatiotemporal evolution characteristics of the coupling rela-

Taking Hebei Province as the research object,an evaluation index system of urbanization and ecological environment was construc-

tionship between urbanization and ecological environment from 2008 to 2019. The results showed that the integrated level of urbanization and
ecological environment showed an upward trend , social urbanization contributed the most to the integrated level of urbanization, ecological envi-
ronment pressure and protection showed first decline and then rise,and the ecological environment level kept improving; by 2019, the urbaniza-
tion and ecological environment levels of each prefecture-level city were at a higher level and a better level, respectively. The degree of cou-
pling and coordination was improving,and all prefecture-level cities were entering the stage of coordinated development and mostly belong to
the good coordinated development type. Shijiazhuang has taken the lead in becoming a high-quality coordinated development city. The spatial
clustering phenomenon of coupling and coordination degree of each prefecture-level city was remarkable,and the radiation effect of Beijing and
Tianjin cities was obvious. Overall,the degree of coupled and coordinated development of urbanization and ecological environment in Hebei
Province had been increasing,and the coordinated development of Beijing-Tianjin-Hebei had effectively promoted the coordinated development

of urbanization and ecological environment in Hebei Province.
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Table 1 Urbanization and ecological environment evaluation index system of Hebei Province
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Table 2 Type division of coupling coordination degree between urban-

ization and ecological environment

Phase Coordination (D) iype
P& R B (0.900,1.000] He B b o
Coordinated (0. 800,0.900] B A & J il
development stage (0.700,0. 800] g iR g e
(0.600,0.700] I K
11 % % B Bt Transitional (0.500,0.600] Sham Wp IR A Y
development stage (0.400,0.500] VS E=5EE
RSB B (0.300,0.400] R
Dysfunctional (0.200,0.300] R S R R
decline stage (0.100,0.200] T A R R
[0,0.100] WS A 1R A

1.2.3  =[a] AAHSC, 25 TE] F A OGBS () Kl A b o
FHETT i, BEAE S R BT O PR A 10 25 8] AR S P LA Je e
fiko AT IL Open GeoDa BRPFTHH 4 MG A g A 7F
A3 [A)_E ARy 4Ry 5 2 465 (Moran s 1) AR5 2 F5 40, 154511
RINRE S AN (7] 3t 25 4 5 DI 080 8 7 2 1) b A A Sk A 2%
ERNERRIE

1.3 HiEkiERAME IZWITIEH 2008—2019 AEft 22
KRS A SRR, TR K 11 gt e S
A SRS RS DM O BRI 28 U RHAE . BRI R IR T
CrhEgETHESE) (i BB T Ge 48 %) (L & 5 4R 4 T
AR GEHAEYE) KA T AR DCAR By O GE T T4 28 [ R 22 %
k2 R EGETT AR AR, th T/ ER AR O Fa b Kl Bk, 2
THAARAE G Bl BEA AR (ELAR A, JE Ut R 5 K . 25 I8 3
H T RGN RS R YRR bR 2 X R 4 08 B, A
PR ARYE (R0 UG B 2 A T A B, R AN

2 RS

2.1 At EHEXCEESHRESZEGKERESHT N
2008—2019 4E{r[Jb A4 AL 255 /K - I E] A2 Ak a3 (181 1)
ATLAE I 12 A b 2R B 8 R B 4E Lk,
H 2008 4E /1 0. 156 | TH% 2019 4E[Y 0. 747,44 T R G AR 1
(B RIA AT 2SI > 23 (B AL > 2 B IR b > A 1 3
fbo G A —H" 17 MK E (2008—2015 4F) , ji]
AWK BT — G, ANH &5 A s b
WAL R LT 2010 4ELIRT, 2248 RHIREL 2
FEHEAT RO N BRI R, Ak ke, A H
BRI 25 G AT DT B . . R
(6], 2B GEW S KR, WRF LA A #7583 N HE IR 55
R A SR DT LR B 8 T, 7E 2015 A5 EEE N
Ak, 2015—2019 47, #f A 41 /N AL 2 g B PR B
WA SR ATY R 2 e R DTk B, R BEAE 5 R b IR]
RIRMRE 50N Az A6 R, B G ti e o, & B2 HE T
WD FE 150 , 25 (RIS A L AN 28 D AL AR A T B o

—
o

[ —— Amsdie  —a— ZFREML
FEAIL ARG
0.8 :
—e— A .
_—

o

I
=)
@

|

[ ]

2244855 Comprehensive index
=
F .

e
| p y o
/..//
0.2k /,'//

2 - = =
0 = 2 i i i i i
2008 2010 2012 2014 2016 2018 2020

S Year

1 2008—2019 Fi L A HEN LG R K ERNFEEL
Fig.1 Time-series changes in the comprehensive level of urbani-

zation in Hebei Province from 2008 to 2019
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Table 3 Comprehensive index of urbanization by prefecture-level cities in Hebei Province from 2008 to 2019

HiLIX

Area 2008 4F 2009 4F 2010 4F 20114 20124F 20134F 201445 20154F 2016 4F 2017 4F 2018 45 2019 4F
£ Shijiazhuang City 0.213 0.246 0.326 0.373 0. 435 0.476 0.568 0.614 0.640 0.673 0.711  0.806
JE1 T Tangshan City 0.204 0.252 0.269 0.377 0. 426 0.519 0.571 0. 604 0.554 0.586 0.685 0.793
YT Cangzhou City 0.197 0.283 0.275 0.352 0.390 0.478 0.516 0. 547 0.598 0. 646 0.639 0.764
{5 T Baoding City 0. 159 0.179 0.223 0.323 0.371 0.390 0.474 0.564 0. 687 0.726 0.716  0.787
HEH#RT Handan City 0.192 0.273 0.341 0.383 0.463 0. 540 0.475 0. 500 0.556 0.571 0.622  0.732
JEE45 T Langfang City 0.157 0.206 0.263 0.324 0.359 0.424 0.492 0.598 0.653 0.720 0.761  0.791
TR 417 Xingtai City 0. 186 0.261 0. 345 0.386 0. 445 0.474 0.472 0.499 0. 548 0.583 0.673  0.754
7% B 577 Qinhuangdao City 0.206 0.275 0.331 0.336 0.427 0. 467 0.494 0.563 0.587 0.623 0.684 0.762
7K T Hengshui City 0. 165 0.176 0.217 0.299 0.347 0.395 0.485 0.534 0. 642 0. 662 0.711  0.774
5K 117 Zhangjiakou City 0.183 0. 255 0.334 0.372 0. 425 0. 385 0. 449 0.521 0. 600 0. 650 0.676  0.743
7RA%TT Chengde City 0.125 0.250 0.234 0.318 0.339 0. 360 0.418 0.576 0. 646 0. 658 0.664  0.721

2.2.2 ESPNREEE KT AR R AL ST . R 4 FIE
4 Al LAF H,2008—2019 445 3 9 i AR AR 25 5 7K S A
IR/ INEE LT HEA BT = MO R T Sk
WA . G AR IR L5 5 K R 22 5 L
M%) 2019 4 2 4b TRAR K- 1EBAWF 5T A, i i
R T AR S IR LR A KR TR HEA 0 T 224 i
1A L E Tl Jhy S AR LT HSR T A S PRI T e ™ o,
HBUR o 2015—2019 48 by BEI AT Crt F S blp [R] 2
A ZSIRIEEARAP ), 2o e Al 4 A 35 B 3 A A B i
F AR o L [ AR B G DRI FH 7K P S5 28 1R/ T3
BTy, AR AR T P 4% TR AR B X R I, A2
PBEER K AR (0. 531) FRZELE K- (0. 672) 4

BB KIFERT, RETi ZA T #E R 2K,
“AbmtriT” 2 2 fi ROt R R & R R AN ) AR A
DS Sl P 0 3 28 1) LR, A 2 TH A 2015—2019 4R AR R IR
BRI AT AR S IR LR G K AR (0. 495) F
K0, 682) , Hp A IR KT R G stk ek,
e DR R NS SN ES S Y AN NS L e AR B R
AR (8 , Syt AR i T i A S B, R LT A=
AL K TEAE 2010—2019 4F % 5 5 BF 2218, A 227K
(0. 317) FHEHZEKF (0. 553) , RIS KO AR AR 8
PR PN AR, R B BRI R T /K G VR A - b % U
Gufar , NXH A6 K S NSl TR A8/, (] B
T A BE AR I T 7K A T e R, A S A R



51 411 4 W EF TR ARREBL X AN TEENRT 39

1

TR WRHRT Calb A= Z2 LIk MmOl F2 KBRS . AT, SBUES RS A KPR T 018 H 3 2019 4E{754k T
RATG Y ERIIXELL ARtk KI5 e PM, 5 PRk i A5sKF-(0.506)
JE TS QAR R0 AQUATISR B s , A2 A A58 I 1 4% HE A B e v

20104 N 20154F N 20194F N

[k ok
[0 4k ] ek
[ LSz I kY
|__ECySE | ET1S
| __E2S6 I Ak
0 100 200 km

0 100 200 km
S E—

3 mtAEMATHELSEKEEEREEL

Fig.3 Changes in the spatial pattern of the comprehensive level of urbanization in various cities in Hebei Province
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Table 4 Comprehensive index of ecological environment by prefecture-level cities in Hebei Province from 2008 to 2019

%ﬁ% 2008 4= 2009 4= 2010 4F 20114 20124F 2013 4= 20144 20154F 2016 4F 2017 4F 2018 4 2019 4F
1 ZFET Shijiazhuang City 0. 386 0.335 0.432 0. 446 0.342 0.414 0.557 0.682 0.535 0.637 0.718 0.733
JH1T Tangshan City 0.284 0.369 0.317 0.287 0.373 0. 346 0. 356 0.420 0.512 0.632 0.581  0.553
YT Cangzhou City 0.348 0.471 0.427 0.351 0.324 0. 466 0.461 0.507 0.575 0.638 0.584  0.524
P#5E Tl Baoding City 0.402 0. 345 0.468 0.481 0.265 0.344 0.416 0. 495 0.633 0.677 0.668  0.682
HB¥ET Handan City 0.279 0.357 0.374 0. 461 0.472 0. 436 0. 464 0.551 0.639 0.651 0.571  0.506
JRj T Langfang City 0.374 0. 446 0.413 0.316 0.392 0.373 0.499 0.531 0.512 0. 644 0.589  0.672
JRE T Xingtai City 0.310 0. 481 0.330 0.264 0.212 0. 356 0.333 0. 427 0.392 0. 602 0.554  0.553
Z2 2 177 Qinhuangdao City 0.413 0.513 0.487 0.504 0.393 0. 420 0.502 0.615 0.571 0. 609 0.644  0.649
iK1 Hengshui City 0. 365 0. 442 0.436 0.427 0. 404 0. 403 0.428 0.581 0. 555 0.622 0.607  0.589
KK 171 Zhangjiakou City 0.422 0.472 0.524 0.412 0.479 0. 506 0. 649 0.738 0.797 0.716 0.764  0.798
FRAETT Chengde City 0.498 0.653 0. 603 0.552 0.693 0.658 0.697 0.767 0.653 0.715 0.782  0.804
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Fig.4 Changes in the spatial pattern of the comprehensive level of ecological environment in various cities in Hebei Province
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Table 5 Temporal changes in the degree of coupling coordination degree between urbanization and ecological environment in Hebei Province from

2008 to 2019
iﬁrz 2008 4F 2009 4F 2010 45 20114 20124F 20134 201445 20154 2016 4F 2017 4F 2018 45 2019 4F
AT Shijiazhuang City 0.535 0.536 0.613 0.639 0.621 0. 666 0.750 0. 804 0.765 0. 809 0.865  0.901
JE1LITH Tangshan City 0.491 0.552 0. 540 0.574 0.631 0.651 0.671 0.710 0.730 0.780 0.794  0.814
YT Cangzhou City 0.512 0. 604 0.585 0.593 0.596 0. 687 0. 698 0.726 0. 766 0. 801 0.782  0.795
{5 17 Baoding City 0.503 0.499 0.568 0.628 0. 560 0. 605 0. 666 0.727 0.812 0.837 0.832  0.856
HEH#RT Handan City 0.481 0.559 0. 598 0. 648 0. 684 0. 697 0. 685 0.724 0.772 0.781 0.772  0.780
JEE45 T Langfang City 0.492 0. 551 0.574 0. 566 0.612 0.631 0.704 0.751 0.760 0.825 0.818  0.854
Tk 417 Xingtai City 0. 490 0.595 0.581 0. 565 0.554 0.641 0. 630 0.679 0. 681 0.770 0.781  0.804
Z& 2 1377 Qinhuangdao City 0. 540 0.613 0.634 0. 641 0. 640 0. 665 0.706 0.767 0.761 0.785 0.815  0.839
7K Tl Hengshui City 0.495 0.528 0.555 0.598 0.612 0.632 0.675 0. 746 0.773 0. 801 0.811  0.822
5K % 117 Zhangjiakou City 0.527 0.589 0. 647 0. 626 0.672 0. 664 0.735 0.787 0.832 0. 826 0.848  0.878
FRA%TT Chengde City 0.499 0. 636 0.612 0. 647 0. 696 0. 698 0.735 0.799 0. 806 0.828 0.849  0.873
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Fig.5 Spatial evolution of coupling coordination degree between urbanization and ecological environment in Hebei Province
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Fig. 6 LISA clustering diagram of the coupling coordination degree of urbanization and ecological environment in Hebei Province
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