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Analysis on relationship between water environmental quality and economic growth and its driving factors of
coastal wetlands based on EKC theory//Huang Li', Lei Kefan', Yin Xichen®, Wan Xuzhe®, Zhang Hanyu®, Wang
Wei’( 1. School of Public Adminisiration, Hohai University; 2. College of Harbour, Coastal and Offshore Engineering,
Hohai University )

Abstract: Focusing on coastal wetlands along the East Asian-Australasian Flyway, this study takes three coastal cities in
Jiangsu Province ( Yancheng, Lianyungang and Nantong), Queensland of Australia, Waikato Region of New Zealand,
Thailand and Cambodia as research areas. Based on water quality and socio-economic data from 1994 to 2023, an
environmental Kuznets curve ( EKC) model is constructed to identify the correlation characteristics between water
environment and economic growth. Tapio decoupling index is adopted to evaluate their dynamic coupling relationship, and
principal component analysis and sensitivity analysis are combined to reveal the internal driving mechanisms. The results
show that shapes of EKC curves present prominent regional differentiation. Queensland and Waikato Region feature inverted
U-shaped curves with water environmental governance entering a stable stage; the three coastal cities of Jiangsu exhibit
inverted N-shaped curves and are currently in a transition period; Thailand and Cambodia witness drastically fluctuating
curves with fragile ecological and environmental foundations. There are distinct disparities in regional decoupling states:
Queensland and Waikato Region show negative decoupling, while the three coastal cities of Jiangsu have gradually shifted to
strong positive decoupling since 2010. Thailand and Cambodia possess unstable decoupling relations, where water quality
deterioration occurs simultaneously with economic expansion. Driving mechanisms display gradient characteristics:
industrial structure and environmental governance investment dominate high-income regions; education level and economic
structure jointly affect middle-income areas; population density and infrastructure construction act as leading influencing
factors in low-income areas.
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Fig.1 Schematic diagram of East Asian-Australasian
Flyway and location of study area
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Fig.2 EKC fitting results for three coastal cities of Jiangsu Province
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Fig.3 EKC fitting results for Queensland
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Fig.4 EKC fitting results for Waikato
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Fig. 6 EKC fitting results for Cambodia
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Fig.7 Decoupling analysis results of study area
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Table 2 Contribution rates of socioeconomic factors to changes in water quality indicators in study area

KA HAmEE JRE %
VLIRIEE 3 7T A2z PR eS| W€
RPN 23.00 23.33 24. 64 24.62 27.12
o A tDP 23.50 25.91 27.40 8.19 23.63
Nk 25.40 26. 44 27.94 47.08 23.98
55 k3 &5 GDP L 28.10 24.32 25.70 20. 10 25.27
RPN 20.90 20. 16 20.00 26.42 27.54
A GDP 22.60 28.57 27.17 25.53 22.27

DO

NOERE 31.40 25.13 23.91 22.36 27.68
I IE 5 GDP HER 21.10 26. 14 24.92 25.69 22.52
FAEHE N 19.90 15.95 16.67 32.50 22.86
A¥J GDP 20. 70 26. 11 27.28 29.17 14.76
pH UNEE. 3 19. 80 32.15 33.59 34.85 32.96
S &5 GDP L 22.70 25.78 26.91 3.48 29.42
FAEHE N 31.20 22.48 19.53 32.66 28. 10
™ A¥ GDP 18.30 34.84 30.37 18.74 25.24
UNEE: S 23.00 29.71 25.93 36.96 24.83
Bk n{E & GDP L 27.50 12.98 11.26 11. 64 21.83
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Fig. 8 Sensitivity of water quality indicators to socio-economic factors in study area
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