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Coupling and Coordination of Land Use Efficiency and Land
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of the Yellow River
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Abstract: By analyzing the spatiotemporal evolution characteristics of land use efficiency and land ecological security in
the Yellow River Jiziwan metropolitan area, this study explores the path of coordinated development between land use and
ecological security in the Yellow River Basin. Using the Super—SBM model, projection pursuit model, and coupling
coordination model, 15 cities in the Yellow River "Jiziwan" metropolitan area from 2002 to 2021 were selected as research
objects to evaluate their land use efficiency, land ecological security level, and the coupling coordination between the two.
The results showed that the land use efficiency was good during the research period, with an average value of 0.991,
showing an overall downward trend year by year, with Ordos as the high-level agglomeration center in space; the overall
level of land ecological security is stable, with an average value of 2.012, with Ordos and Yulin as high-level gathering
centers in space; the average coupling coordination between the two is 0.616, which is at a low level of overall coordination.

Most cities are on the brink of imbalance, showing a spatial distribution characteristic of "high in the center and low in the
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surrounding areas". There is a clear contradiction between land use efficiency and land ecological security. Therefore, cities
within the Yellow River Jiziwan metropolitan area should optimize land allocation, improve land use efficiency, strengthen
experience sharing and coordinated development between cities, jointly build a differentiated industrial pattern, and
promote high—quality development of Jiziwan of the Yellow River

Key words: Jiziwan of the Yellow River; coupling coordination; land use efficiency; land ecological security
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Table 1 Land ecological security evaluation indicators

Hizlz T2 fehr)Z L
Target layer  Criterion layer Indicator layer Unit
Y1 A\ O#E Population density A km™
Y2 AT H #&34 4K % Natural population growth rate %
4 Y3 34 fk 7K Urbanization level %
Society Y4 NY#Fh 1 Per capita cultivated land area 10-km?- J7 !
Y5 Z&4bIKF- Greening level %
Y6 435 % Economic density JG-km™
Y7 % =7\ Yf GDP L The proportion of the tertiary industry to GDP %
Y8 kb iR 1 EE Proportion of arable land area %
TN 7o YO IR BT ALY Per—capita disposable income of urban residents fli
Land eC(;logical Economy Y10 £ #il0f B Land finance ﬁgﬂ:
security Y11 &H NI LB Per capita disposable income of agriculture and animal husbandry Jo
Y12 @i b i B L T Proportion of construction land area %0
Y 13 MRHE 55 % Forest and grass coverage rate %
Y14 7K £ pR B Water and soil coordinated dispatch 7 t-km™?
Y 15 ol A% 4k B AR Industrial solid waste disposal and utilization rate %
HEE Y16 Z4E4 4 5 Proportion of protected land %
Environment Y17 A= 1% 57K 4b ¥R Domestic sewage treatment rate %
Y18 A= i b7 3% I F Ak AL PR Harmless treatment rate of household waste %
Y 19 27 1 A 4 b AU A 57 7f Fertilizer load per unit area of land t-km™
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Figure 2 Time series evolution of land use efficiency and land ecological security
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Figure 3 Time series evolution diagram of coupling coordination degree
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Figure 6 Spatial pattern characteristics of coupling coordination degree
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