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Abstract: [ Objective] This study aimed to clarify the spatiotemporal pattern evolution law of the coupling
coordination between the recessive form of urban land use and ecological welfare performance, reveal the
direction of its influencing factors, and provide a scientific basis for promoting the green development of
urban agglomerations along the Lower Yellow River. [ Methods] Based on panel data from 17 prefecture-level
cities along the Lower Yellow River from 2012 to 2021, the comprehensive index and Super-SBM models
were used to measure the recessive form of land use and ecological welfare performance. In addition, ArcGIS

visualization, kernel density analysis, and a coupled coordination model were used to deply analyze the
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evolution trend of the recessive form of land use, the performance level of ecological welfare, and the
coupling coordination degree of them in the spatial and temporal dimensions, with the influencing factors
analyzed using the Tobit regression model. [ Results] @O The recessive form of land use in each city was
stable but improved, and the ecological welfare performance experienced a phased evolution process of “first
decreasing and then increasing.” @ During the study period, the coupling coordination degree of the overall
ecological welfare performance and the recessive form of land use of cities along the Lower Yellow River

'y

experienced a change from “near disharmony to barely coordination,” and tended to change to primary
coordination. @ Opening to the outside world, industrial structure, and spatial agglomeration had significant
positive effects on the coupling coordination; but scientific and technological innovation and the urban
environment had obvious inhibitory effects on the coupling coordination. Meanwhile, elevation, slope, and
education level did not affect the coupling coordination. [ Conclusion] In the future, it is necessary to promote
the rational use of land according to local conditions, formulate scientific environmental protection policies,
strengthen the monitoring and management of cities, strengthen the leading role of provincial capitals, and
promote green coordinated development among cities.
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Table 1 Classification criteria and types of coupling
coordination degree
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Table 4 Changes of coupling coordination value (D) between recessive form of urban land
use and ecological welfare performance in cities along Lower Yellow River
5 2012 4 2015 4 2018 4¢ 2021 4¢
D A U I S R D A %R D A %R D A D A5 %
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ZIH 0.390 2R 0.417 Wil 2 9 0.525 5 P 0.570 5 P
ey ¥ 0.266 R R 0.331 BE RN 0.438 Wit 25 4 0.506 58 B 9
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AR 0.396 BRI 0.440 Wi 2 34 0.503 L5 P 3 0.578 L5 P
A 0.421 Wi 2% A 0.332 1% 5 O 0.652 IERN 0.661 IETY
[Ehis 0.538 VURLioINTG| 0.560 VURLRoINTG 0.573 L5 T 9 0.601 e
] 0.616 IEQN 0.695 IEQY 0.706 9 1 0.805 B 4 B 9
I 1 0.282 Hh R R R 0.338 R 0.387 BRI 0.487 W Ik 2 4
G 0.279 rh R R 0.292 rh B2 R A 0.141 R 0.295 o1 2k 3
W 0.580 VURIsINT| 0.447 Wi 2% 4] 0.480 W s 2 35 0.598 5oL 588 P
e 0.593 iR P A 0.505 58 P A 0.544 5 P 0.587 5 P
T 0.409 Wi 2% A 0.400 W Ik 2 34 0.437 Wi Ik 2 3 0.452 Wi I %
Wik 0.569 5588 1l 0.413 Wil 2% 0.467 Wil 2k 9 0.507 L5 P
M 0.344 R 0.327 RS 0.319 BRI 0.355 1% B e
PLiRES 0.539 S5 Bl 0.469 Wil 2% 9 0.478 Wil 2k 9 0.642 IETY
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Fig.8 Coupling coordination types in cities along lower Yellow River from 2012 to 2021
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Table 5 Influencing factors of coupling and coordination
between recessive forms of land use and ecological

welfare performance
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Table 6 Test results of Tobit model on influencing

factors of coupling coordination system of

urban land use recessive form and ecological

welfare performance in Lower Yellow Rivers
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