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Abstract: [Introduction] The concurrent stress of pollution emissions and energy consumption resulting from high-intensity human
activities directly affect the high-quality development of cities. However, assessing the pressure and status of urban development
comprehensively proves challenging through traditional single environment carrying capacity or energy carrying capacity. With a case
study of the city of Dongguan, a new industrialized city in Guangdong province, as an example, the paper evaluated the environment and
energy compound carrying capacity, and put forward targeted suggestions for the development of Dongguan by exploring the influencing
factors. [Method] Based on the idea of pressure-state-response analysis, the paper constructed an evaluation index system of environment
and energy compound carrying capacity by selecting 19 evaluation indicators from two systems of social economy and environment and
energy. The weights of the evaluation indicators were determined by the hierarchical analysis method and standardized to achieve a high
degree of comparability. The relative affiliation of samples was calculated using the variable fuzzy evaluation method to reflect the
dynamic changes of the indicators. [Result] The results of this study show that the environment and energy compound carrying capacity
of Dongguan increased from 0.10 to 0.77 from 2005 to 2021, indicating an improving trend driven by the strengthening of environmental
governance and the improvement of energy efficiency. To improve the environment and energy compound carrying capacity in
Dongguan, attention should be paid to the shortage of water resources, the reduction of forest land coverage, and the strengthening of
municipal construction and operation. [Conclusion] The environment and energy compound carrying capacity evaluation system
constructed in the paper effectively reflects the synergistic changes of water environmental carrying capacity and energy carrying
capacity, providing a reference for the study of sustainable urban development and the evolution of urban environment and energy.
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Tab. 1 Evaluation index system of compound carrying
capacity in Dongguan
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Tab.2 Weight values of compound carrying capacity evaluation
indicators in Dongguan
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Tab. 3 Evaluation results of compound carrying capacity in

Dongguan

0y U, Uy, Uy, Uy U

2005 0.10 0.21 0.01 0.06 0.10
2006 0.14 0.22 0.02 0.07 0.11
2007 0.15 0.20 0.03 0.06 0.11
2008 0.31 0.34 0.17 0.21 0.26
2009 0.35 0.37 0.23 0.25 0.30
2010 0.44 0.42 0.39 0.34 0.40
2011 0.45 0.43 0.40 0.37 0.41
2012 0.49 0.47 0.47 0.44 0.47
2013 0.52 0.50 0.54 0.50 0.52
2014 0.57 0.54 0.64 0.58 0.58
2015 0.53 0.52 0.57 0.55 0.54
2016 0.62 0.58 0.73 0.65 0.65
2017 0.65 0.60 0.78 0.70 0.68
2018 0.66 0.61 0.80 0.71 0.70
2019 0.67 0.62 0.80 0.72 0.70
2020 0.72 0.65 0.87 0.77 0.75
2021 0.73 0.67 0.88 0.80 0.77
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Fig. 2 Changes in the carrying capacity of Dongguan
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