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Abstract: [Objective] This study on the interaction between metropolitan urbanization and coupling and
coordination of ecological environment aims to explore the high-quality development path of regional
economy, society and ecology and provide a new perspective for regional collaborative planning and

sustainable development. [Method] Urbanization and ecological environment evaluation index system was

s B 2023-09-04 &E] H#5: 2024-04-03
BEE&WB: FEXARPIEREE T (52178053), L iifE 5 AR £ @R & 82 54 2023 425 H AR E (P R} 2023-202-005)

E—1EHE: THL B, W LAESI. FEP T BT RS RGRS . WS 5 A SR BSOS T AT FF4E . Email:
wmin@tongji.edu.cn  Hiudik: 200092 T AZIH X U #% 1239 5.
T RIE: http:/j.bjfu.edu.cn; http://journal.bjfu.edu.cn


https://doi.org/10.12171/j.1000-1522.20230216
https://doi.org/10.12171/j.1000-1522.20230216
https://doi.org/10.12171/j.1000-1522.20230216
mailto:wmin@tongji.edu.cn
http://j.bjfu.edu.cn
http://journal.bjfu.edu.cn

102

= N AN

constructed from the eight dimensions of “population-social-economy-space” and “scale-pressure-
governance-efficiency”. With the Shanghai metropolitan area as the research object and 9 cities and 16
districts of Shanghai as the basic research unit, the coupling coordination degree model was applied based on
panel data from 2011 to 2020. This paper quantitatively reveals the spatio-temporal differentiation
characteristics of the coupling and coordinated development of urbanization and ecological environment in
Shanghai metropolitan area from the two dimensions of city and Shanghai jurisdiction. [Result] (1) From
2011 to 2020, the degree of coordinated development of coupling urbanization and ecological environment
in Shanghai metropolitan area showed a positive trend of evolution from “basic coordination” to “optimized
coordination”, but the development level and pace of different regions were uneven, and the spatial
distribution showed differences. (2) At the urban level, the three districts of Shanghai Central City, Suzhou-
Wuxi-Nantong and Zhoushan were developing simultaneously, showing a spatial pattern of multi-district
development. (3) At the jurisdiction level of Shanghai, the coupling coordination degree in the downtown
area of Shanghai was better than that in the suburbs of Shanghai, showing a polarization pattern.
[Conclusion] From 2011 to 2020, the coupling coordination degree of urbanization and ecological
environment in Shanghai metropolitan area increased steadily, but there were great differences among
different regions and their spatial distribution was unbalanced. In the face of mismatch between urbanization
development and ecological environment construction, this study proposes differentiated territorial spatial
planning and regional coordinated development strategies based on the perspective of system coupling and
coordination, so as to provide references for the high-quality and healthy development of metropolitan areas.

Key words: metropolitan area; synergistic development; urbanization; eco-environment; coupling
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Tab. 1 Index system and index weights of urbanization and ecological environment system in Shanghai metropolitan area
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. MR FE /A km ™)
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Tab. 2 Classification criteria for the coupling and coordination of urbanization and ecological environment
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comprehensive index of ecological environment in the ith region.

¥8%. Notes: U;, comprehensive index of urbanization in the ith region. E;,
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Fig. 1 Development trend of comprehensive levels of urbanization in Shanghai metropolitan area and various districts in Shanghai during 2011-2020
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Tab. 3 Calculation results of the coupling coordination between urbanization and ecological environment in the Shanghai

metropolitan area and various districts from 2011 to 2020 and division of coupling coordination subtypes

IR YN ;.
Ay #1113 Pl T

T WA BEW Tl FENT N il Bl EEHX BRICK KT
Year Shanghai ~ Suzhou  Wuxi  Changzhou Nantong Ningbo Jiaxing Huzhou Zhoushan Shanghai Huangpu Xuhui  Changning
metropolitan  City City City City City City City City City District  District District
area
2011 0.502 0.540  0.570 0.462 0.447 0.454 0.469  0.563 0.567 0.443 0.743 0.501 0.604
-2 I-3 [1-3 V-3 V-1 V-3 V-1 -3 1-3 V-2 -1 -1 -1
0.536 0.577  0.577 0.478 0.525 0.502 0.507  0.581 0.596 0.486 0.816 0.533 0.603
2012 [I-2 I11-3 I11-3 V-3 -1 I11-3 -1 -3 I11-3 V-2 [-1 -1 -1
2013 0.560 0.615 0.585 0.509 0.595 0.515 0.533  0.587 0.608 0.498 0.845 0.536 0.606
[11-2 [1-3 [1-3 [1-3 [1-3 [1-3 [I-1 I11-3 [11-3 V-2 [-1 II-1 [I-1
2014 0.583 0.676  0.581 0.563 0.587 0.563 0.562  0.598 0.602 0.522 0.863 0.559 0.646
-2 I11-3 I11-3 -1 [I-3 I11-3 [I-3 -3 I11-3 -2 [-1 -1 -1
2015 0.601 0.683 0.613 0.593 0.605 0.583 0.565  0.619 0.622 0.533 0.866 0.577 0.661
1-2 1I-3 1I-3 [1I-1 [11-1 I-3 1-3 -3 1I-3 1-2 [-1 -1 -1
2016 0.631 0.675 0.633 0.639 0.670 0.610 0.597  0.637 0.649 0.571 0.924 0.616 0.701
[1-2 I11-3 I11-3 11-3 11-3 I11-3 [I-3 -3 -3 -2 [-1 -1 1I-1
2017 0.642 0.693 0.652 0.668 0.675 0.623 0.579  0.647 0.654 0.587 0.942 0.649 0.75
[I-2 I11-3 11-3 -1 1II-3 [11-3 [II-3 [II-3 I11-3 -2 [-1 -1 -3
2018 0.662 0.711 0.663 0.656 0.695 0.642 0.602  0.671 0.695 0.624 0.944 0.675 0.819
-2 II-3 I-3 -1 -3 1I-3 -3 -3 I-3 -2 [-1 -1 I-1
2019 0.685 0.716  0.712 0.67 0.721 0.668 0.613  0.684 0.712 0.667 0.982 0.705 0.857
[I-2 -1 II-3 [I-1 II-3 I11-3 [I-3 [I-3 -3 -2 [-1 II-1 I-1
2020 0.700 0.717  0.726 0.705 0.730 0.675 0.632  0.694 0.727 0.687 0.995 0.735 0.812
-2 II-3 II-3 II-3 II-3 I-3 1-3 -3 II-3 -2 [-1 -1 [-1
gy WERK WK MOX  BHX WA AKX CELK BEK UK MIK  FEX ERK UK
Year Jing’an Putuo Hongkou Yangpu  Pudong Minhang Baoshan Jiading Jinshan Songjiang Qingpu Fengxian Chongming
District District  District District New Area District District District  District District  District ~ District District
2011 0.618 0.452  0.287 0.437 0.546 0.444 0.471 0.312 0.395 0.343 0.307 0.349 0.286
-1 V-1 V-1 V-1 1I-3 V-3 V-3 V-3 V-3 V-3 V-3 V-3 V-3
2012 0.642 0.530  0.409 0.476 0.577 0.513 0.497  0.349 0.435 0.364 0.374 0.405 0.259
-1 [1I-1 V-1 V-1 1II-3 [11-3 V-3 V-3 V-3 V-3 V-3 V-3 V-3
2013 0.617 0.580  0.447 0.502 0.617 0.515 0.537  0.370 0.393 0.396 0.368 0.379 0.277
-1 -1 V-1 -1 [1-3 1I-3 -3 V-3 V-3 V-3 V-3 V-3 V-2
2014 0.655 0.645 0.48 0.547 0.615 0.533 0.582 0.4 0.432 0.382 0.394 0.402 0.223
-1 [11-3 V-1 [I-1 [I-3 I11-3 [I-3 V-3 V-3 V-3 V-3 V-3 V-2
2015 0.662 0.613 0.528 0.55 0.626 0.519 0.582  0.395 0.417 0.417 0.395 0.392 0.343
-1 -1 -1 -1 [1-3 I-3 1-3 V-3 V-3 V-3 V-3 V-3 V-2
2016 0.688 0.674  0.596 0.603 0.651 0.588 0.589  0.456 0.442 0.418 0.414 0.409 0.362
-1 I11-3 -1 -1 [I-3 I11-3 [I-3 V-3 V-2 V-3 V-3 V-3 V-2
2017 0.699 0.675 0.601 0.611 0.666 0.572 0.616  0.494 0.436 0.436 0.425 0.418 0.384
II-1 [1-3 -1 [1I-1 [1-3 [1-3 [1I-2 V-2 V-2 V-3 V-3 V-3 V-2
2018 0.696 0.730  0.637 0.654 0.708 0.607 0.639  0.509 0.511 0.502 0.475 0.464 0.418
-1 II-3 [I-1 -1 -2 I11-3 [I-2 -2 I11-3 [I-3 V-3 V-3 V-2
2019 0.739 0.809  0.671 0.691 0.736 0.671 0.653 0.56 0.52 0.554 0.529 0.492 0.505
-1 [-1 [I-1 [1I-1 Ir-2 I-3 1-3 1-2 [11-2 1-2 [1-2 V-2 1-2
2020 0.781 0.856  0.747 0.735 0.724 0.678 0.659  0.545 0.538 0.562 0.552 0.565 0.514
-1 [-1 II-1 Ir-1 II-3 I-3 -3 -2 [11-2 -2 -2 -2 [I-2
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