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Tab. 1 Ecological environment index system and weight
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Tab. 2 High quality development index system and weight
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Tab. 3 Types and characteristics of coupling and coordinated development of

ecological environment and high quality development
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Fig. 1 Spatial distribution of eco-environmental index of cities in Henan Province from 2014 to 2018
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Tab. 4 Ecological environment index of cities in Henan Province from 2014 to 2018

MR 2014 4F 2015 4F 2016 4F 2017 4F 2018 4F KT 2014 4F 2015 4F 2016 4F 2017 4F 2018 4F
HB N T 0.235 0.190 0.319 0.185 0.143 FET 0.317 0.283 0.299 0.228 0.214
PiE=mi 0.401 0.406 0.437 0.412 0.268 T 1T 0.422 0.442 0.440 0.326 0.372
& BA T 0.647 0.571 0.630 0.555 0.581 =17 0.739 0.645 0.728 0.630 0.649
P T0 L T 0.378 0.399 0.479 0.326 0.433 T 0.705 0.664 0.569 0.542 0.628
LA 0.347 0.347 0.390 0.310 0.341 T 0.432 0.410 0.443 0.462 0.327
e BE Tl 0.380 0.368 0.401 0.265 0.339 {5 BA T 0.808 0.689 0.644 0.560 0.715
EEA 0.453 0.447 0.459 0.351 0.406 J& AT 0.487 0.419 0.451 0.547 0.371
AR 0.371 0.340 0.434 0.332 0.411 o O R T 0.582 0.593 0.508 0.470 0.386
WEBA T 0.354 0.335 0.388 0.400 0.280 e 0.606 0.741 0.606 0.713 0.759
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Tab. 5 Levels of change degree of original eco-environmental status
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Fig.2 Spatial distribution of original eco-environmental index of cities in Henan Province from 2014 to 2018
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Tab .6 Evaluation results of original eco-environmental status of Henan Province from 2014 to 2018

e 2014 2015 2016 2017 2018 2% i 2014 2015 2016 2017 2018
HB N T 53.7 54.4 54.7 55.2 55.2 BT T 55.5 56.9 55.3 57.0 56.5
PiR il 55.4 55.5 53.7 55.8 55.2 =TT 67.9 70.9 70.5 75.0 75.3
% P 65.6 70.3 70.3 69.5 70.0 A T 65.1 64.4 64.3 68.6 68.2

ST L T 57.5 61.9 61.7 62 62.0 [ 55.7 55.9 53.3 57.9 56.9
22 BTl 56.1 58 58.6 59.5 58.8 =N 66.1 68.9 69.8 70.2 68.4
ERET 55.4 57.8 58.3 60.2 59.3 J& ai 56.7 57.0 55.0 58.2 57.4
FEA 57.3 58.5 57.6 58.7 57.9 O O R T 59.5 59.6 59.1 61.5 60.4
FEAETT 56.9 57.4 57.7 57.9 57.6 BT 68.0 61.8 62.0 66.3 66.4
AT 54.5 54.3 53.1 55.5 54.8 A 60.6 61.9 61.4 63.5 62.9
e 53.9 55.6 54.1 55.3 54.8
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Fig.3 Spatial distribution of high quality development index of cities in Henan Province from 2014 to 2018
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Tab. 7 High quality development index of cities in Henan province from 2014 to 2018

e 2014 4 20154F 2016 4F  20174F 2018 4F 2% i 2014 4 20154F 2016 4F  20174F 2018 4F
KM T 0.829 0.856 0.857 0.859 0.859 FET 0.483 0.437 0.442 0.432 0.424
PiR il 0.402 0.377 0.355 0.311 0.329 R T 0.428 0.352 0.347 0.335 0.336
% T 0.358 0.384 0.391 0.397 0.379 =17 0.320 0.322 0.306 0.323 0.318
ST L 0.326 0.303 0.302 0.333 0.324 M 0.282 0.261 0.246 0.255 0.257
2T 0.407 0.382 0.388 0.393 0.379 i 0.433 0.409 0.396 0.336 0.344
ERET 0.455 0.407 0.401 0.399 0.385 =N 0.300 0.268 0.249 0.279 0.299
E A 0.441 0.390 0.395 0.376 0.378 JE AT 0.379 0.312 0.299 0.239 0.257
FEAETH 0.503 0.490 0.478 0.477 0.445 EJET 0.329 0.279 0.269 0.271 0.273
MR 0.451 0.431 0.419 0.381 0.358 Rl N 0.447 0.450 0.456 0.450 0.433
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Tab. 8 Coupling coordination dispatching of cities in Henan province from 2014 to 2018

e A 2014 2015 2016 2017 2018 Hb & i 2014 2015 2016 2017 2018
HB N T 0.501 0.430 0.607 0.421 0.346 YEaT 0.605 0.573 0.586 0.520 0.503
i 0.634 0.625 0.623 0.589 0.541 B T 0.652 0.622 0.619 0.575 0.594
% T 0.651 0.665 0.675 0.671 0.662 =7k 0.614 0.618 0.600 0.619 0.614
ST T 0.590 0.582 0.593 0.574 0.603 B P T 0.573 0.551 0.538 0.549 0.549
LT 0.610 0.602 0.624 0.584 0.598 R 0.658 0.640 0.645 0.616 0.579
e BE T 0.641 0.621 0.633 0.553 0.599 fE T 0.588 0.558 0.538 0.575 0.592
E A 0.669 0.644 0.650 0.602 0.625 JA i 0.648 0.592 0.588 0.531 0.542
AT 0.646 0.623 0.674 0.615 0.653 EHET 0.623 0.575 0.564 0.564 0.557
A 0.626 0.609 0.634 0.624 0.556 R T 0.709 0.725 0.714 0.724 0.714
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Fig.4 Spatial distribution of coupling coordinated development index of cities in Henan Province from 2014 to 2018
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Spatial temporal pattern of coupling coordination degree between
high quality development and ecological environment in Henan
Province in the middle and lower reaches of the Yellow River

Wei Jie', Liu Lina®, Ma Yunxia', Shen Jinchao', Wang Qiang’, Wang Zhenfeng'

(1. Henan Key Laboratory of Environmental Monitoring Technology, Henan Ecological Environment Monitoring Center,
Zhengzhou 450046, China; 2. Henan Province Supercomputing Center, Zhengzhou University, Zhengzhou 450053, China;
3. School of Life Sciences, Henan University, Kaifeng 475004, China)

Abstract: Scientificly understanding of the coupling and coordination relationship between high-quality economic devel-
opment and ecological environment protection is of great practical significance to guide China’s future sustainable development.
In this paper, Henan Province, which is located in the middle and lower reaches of the Yellow River, was taken as the research
area to construct the evaluation index systems of high-quality development and ecological environment, and the development of
coordination between them was analyzed by using the coupling coordination model. The results showed that: (1)the range of
eco-environmental index in Henan Province was 0.143—0.808, the northern and central regions were relatively low, the south
and the southwest were relatively high, and the regional differentiation was obvious; (2)By analyzing the high quality develop-
ment index of Henan Province from 2014 to 2018, it was found that Zhengzhou was above 0.8 over the years. far ahead of other
cities; (3)From 2014 to 2018, the coupling coordination degree of each city in Henan Province ranged from 0.34 to 0.73, main-
ly in the stage of barely coupling coordination and intermediate coupling coordination, with obvious differences between the
north and the south. In view of the current situation of economic development and ecological environment protection in Henan
Province, the rapid economic development of other cities can be led by constructing the spatial pattern of "one core, one vice,
four axes and four districts" in the Central Plains Urban Agglomeration. At the same time, the ecological environment should
be jointly managed and protected by constructing the ecological corridor in the middle and lower reaches of the Yellow River.

Keywords: the middle and lower reaches of the Yellow River; high quality development; ecological environment; degree

of coupling and coordination; Henan Province
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