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Abstract : [Objective] Rapid urbanization in China has led to complex environmental challenges, including deteriorated air quality,
reduced green spaces,and intensified urban heat islands. These issues underscore the need for effective environmental assessments
that can inform sustainable urban planning and policy-making. Urban environmental assessment can help identify environmental
challenges at different stages of urban development, providing a scientific basis for formulating environmental protection strategies.
However, existing research lacks a quantitative evaluation of environmental quality variations across different urban zones and city
sizes. This study aims to address this gap by utilizing the Google Earth Engine platform and integrating multiple sources of remote

sensing data to construct a comprehensive environment index (CED. [ Methods] The CEI was developed by aggregating three key
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environmental factors: PM, 5 concentration, vegetation cover (VC), and land surface temperature (LST). These metrics were
normalized, with higher scores indicating better environmental quality. The CEI enabled a quantitative assessment of urban
environmental quality,capturing both temporal and spatial variations. In addition, urban areas were categorized into three distinct
zones(old urban areas,expanded areas,and suburban areas) , while cities were classified by size, ranging from small cities to super-
large metropolitan areas. Binary segmentation analysis was employed to identify significant breakpoints in the CEI time series. By
examining the changes in CEI from 2000 to 2020, this study provides a longitudinal perspective on environmental quality trends
across Chinese cities of varying sizes,offering valuable insights to support region-specific,sustainable urban development strategies.
[Results] A significant "U-shaped" trend in the CEI emerged, reflecting three main phases of urban environmental quality in China.
Initially, from 2000 to 2007, the CEI declined from 0. 464 to 0. 430, indicating a general deterioration in urban environmental quality
likely due to rapid urbanization and industrialization. In the second phase between 2008 and 2012, the CEI stabilized around 0. 444,
reflecting a temporary balance between urban expansion and emerging environmental policies. The final phase began in 2013, with the
CEI rebounding significantly,reaching a peak of 0. 499 by 2020. This improvement was largely attributed to the implementation of
rigorous environmental policies,such as air quality control measures and urban greening initiatives. Across urban zones, old urban
areas consistently exhibited the poorest environmental quality but showed the highest rate of improvement over time (11. 3%). In
contrast,suburban areas maintained the best environmental quality, although their improvement rate was the lowest (5. 2%).
Expanded areas showed moderate environmental condition and improvement rate, underscoring the transitional nature of these zones.
When comparing cities of varying sizes, larger cities faced more severe environmental challenges across all sizes. Notably, megacities
demonstrated the most substantial improvements in CEI (8. 3%) , suggesting that large-scale policy interventions had a particularly
significant impact in densely populated areas. [ Conclusion] These findings underscored the critical role of environmental policies in
driving positive changes in urban environmental quality across China. While substantial progress has been made in improving air
quality and urban VC since 2013, challenges remain in mitigating the urban heat island effect, particularly in old urban areas,
megacities and super-large cities. These results suggested that future environmental strategies should be customized according to
regional characteristics, addressing place-specific environmental needs of various urban zones and city sizes. Region-specific policy
interventions are essential to mitigate the pressures of urban expansion and climate change,and to promote a balanced, high-quality,

and sustainable urban development in China.
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