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Abstract

In the context of accelerating the high-quality development of the Yellow River Basin, an evalua-
tion system for the synergistic effect of high-carbon industries in the Yellow River Basin should be
constructed. The entropy method and coupling coordination model were used to analyze the syn-
ergistic effects of the upstream, midstream and downstream of high-carbon industries in the Yel-
low River Basin. The results showed that there were obvious differences among provinces, and the
overall score showed an increasing trend, showing a regional pattern of strong middle and lower
reaches, followed by upper reaches. The coordination of high-carbon industries is currently at a
level of barely coordinated, and many provinces have obvious shortcomings in terms of coupling
and coordination. Finally, the strategic planning and specific measures to promote the coordi-
nated development of high-carbon industries in the Yellow River Basin are proposed.
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Table 1. Evaluation index system of synergies in high-carbon industries in the Yellow River Basin
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Table 2. Hierarchical classification of coupling coordination
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Table 3. Measurement table of the level of coordinated development of provinces in the Yellow River Basin
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2005 0.090 0.031 0.237 0.086 0.089 0.098 0.043 0.016 0.009 0.078 0.885
2006 0.103 0.038 0.269 0.102 0.093 0.115 0.047 0.019 0.010 0.088 0.885
2007 0.113 0.048 0.297 0.124 0.109 0.138 0.049 0.024 0.011 0.102 0.854
2008 0.104 0.052 0.318 0.126 0.108 0.160 0.049 0.026 0.013 0.106 0.876
2009 0.110 0.062 0.358 0.148 0.120 0.195 0.053 0.027 0.013 0.121 0.883
2010 0.123 0.068 0.405 0.158 0.142 0.232 0.051 0.029 0.017 0.136 0.897
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Figure 1. Coordinated development level map of provinces in the Yellow River Basin
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Table 4. The mean values of each subsystem at the level of coordinated development in the Yellow River Basin
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IGEES 0.267 0.439 0.056
W EERX 0.184 0.276 0.054
tRAE 0.380 0.581 0.538
RSy 0.129 0.391 0.171
PNES 0.188 0.343 0.152
T 0.390 0.246 0.205
ik 0.043 0.092 0.107
HilFE 0.039 0.094 0.009
TEREBEAEX 0.015 0.089 0.029

Table 5. Temporal trend of coupling coordination degree in each province in the Yellow River Basin
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2005 2008 2011 2014 2017 2020 2022

74 0.26 0.30 0.35 0.45 0.47 0.53 0.57
WE T ERX 0.18 0.23 0.28 0.41 0.43 0.47 0.52
thRA 0.50 0.58 0.66 0.74 0.77 0.77 0.79
EEEES 0.30 0.37 0.43 0.50 0.49 0.51 0.50
g 0.28 0.32 0.40 0.46 0.52 0.56 0.59
Beptig 0.29 0.39 0.48 0.57 0.59 0.62 0.65
Hika 0.20 0.21 0.24 0.29 0.27 0.34 0.36
HiGH 0.12 0.14 0.16 0.19 0.20 0.21 0.21
THEBERABX 0.07 0.08 0.12 0.21 0.22 0.23 0.26
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Figure 2. Collaborative development index of high-carbon Industries in the Yellow River Basin from 2005 to 2022
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