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Comprehensive evaluation and coupling coordination analysis of land and sea

ecological environment quality in coastal cities

CHENG Feifei, LI Hongqing " ,SONG Hongyan, CHEN Minghui
School of Public Administration, Hohai University , Nanjing 211100, China

Abstract: The rapid economic development and land utilization in coastal cities are closely intertwined with the marine
ecological environment. Against the backdrop of integrated land-sea coordination planning, comprehensively understanding
the evolution and spatial distribution characteristics of land-sea ecological environmental quality and exploring the coupling
and coordination relationship between them holds significant practical implications for enhancing the coordinated
management of land-sea ecological security. The comprehensive evaluation of ecological environment quality in both land and
sea has always been a hot topic of academic research. Having a comprehensive understanding of the ecological environment
quality in both land and sea is a fundamental issue in studying the overall ecological security of land and sea, and is also a
prerequisite for effective planning.Taking 53 coastal cities in China as a case study, this research employs the " Vitality-
Organization-Resilience (VOR)" model to assess the health of terrestrial ecosystems.The vitality of terrestrial ecosystems is
reflected by Net Primary Productivity (NPP) , while landscape heterogeneity, landscape shape, and landscape connectivity
represent the organization of terrestrial ecosystems. Habitat quality represents the resilience of terrestrial ecosystems. The
TOPSIS method is utilized to evaluate the quality of the marine ecological environment by constructing an index system.
Construct an index system from the three aspects of marine water environmental quality, marine sediment environmental

quality, and marine biological environmental quality to reflect the level of marine ecological environment quality.

EEWA bl s KA RN 55 255 H (B210202164)

Y75 B #B:2023-07-24; P £& Hi AR B A :2023-12-11

# W IHAEH Corresponding author. E-mail ; lihongqing163@ 126.com
AT 0 e [ s R 5 e T A

http ://www.ecologica.cn



3856 xR 44 %

Furthermore, a coupling coordination degree model is employed to analyze the level of coupling and coordination of land-sea
ecological environment quality. Relevant suggestions are proposed for cities with imbalanced development of land and sea
ecological environment quality, as well as those transitioning from coordination to imbalance. The findings indicate that; 1)
From 2010 to 2020, the health of terrestrial ecosystems in coastal cities exhibited a distribution pattern of " lower in the
north and higher in the south," with the Hangzhou Bay serving as the primary dividing line; 2) From 2010 to 2020, the
quality of the marine ecological environment in coastal cities demonstrated an improving trend, with the ranking of marine
ecological environment quality as follows: East China Sea Economic Zone < Bohai Sea Economic Zone < Yellow Sea
Economic Zone < South China Sea Economic Zone; 3) From 2010 to 2020, the coupling degree of land-sea ecological
environment quality in coastal cities further strengthened, with higher coordination observed in southern cities compared to
northern cities. This study provides a scientific basis for the management of land-sea ecological environment and the
implementation of tailored ecological restoration work in China’s coastal regions, which is of paramount significance for the

healthy and synergistic development of land-sea ecosystems.

Key Words: coastal cities; ecological environment quality evaluation; ecosystem health; coupling coordination degree;

land-sea coordination
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Table 1 Classification of land use data
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Table 2 The sensitivity of habitat type to the threat agent, the maximum influence distance of the threat factor, and its weight
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Table 3 Evaluation index system of marine ecological environment quality in coastal areas of China
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Fig.3 Levels of ecosystem resilience in coastal cities, 2010, 2015 and 2020
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Fig.4 Terrestrial ecosystem health levels in coastal cities, 2010, 2015 and 2020
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Fig.5 Spatial distribution of marine ecological environment quality in coastal cities in 2010, 2015 and 2020
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Fig.6 Coastal cities EHI and EOI coupling coordination types in 2010, 2015 and 2020
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