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Significance, Current Situation, Challenges and Future Direction and
Development on the Researches of Ecological Integrity for Fresh Waters in

China

SUN Fuhong', GUO Yiding', WANG Yuchun?, XIA Rui', ZHANG Yuan®, YAN Zhenguang', LIU
Xuesong', WU Fengchang'

1.State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China
2.China Institute of Water Resources and Hydropower Research, Department of Water Ecology and Environment, Beijing 100038,
China
3.Guangdong University of Technology, Institute of Environmental and Ecological Engineering, Guangzhou, 510006, China
Abstract: The study on ecological integrity has become an international hotspot. Improving the health and quality stability of aquatic
ecosystem has been adopted as the ultimate management goal, direction and strategies worldwide. Since the “13th Five-Year Plan”,
the quality of surface water has been significantly improved in China. However, the degradation of aquatic ecosystem has been
prominent shortcomings in typical watersheds. The overall conservation for physical, chemical and biological integrity should be
emphasized for the future management of ecosystem. The amelioration of water quality and restoring the resilience of aquatic
ecosystem will be the vital goals and tasks for protection of freshwater ecosystems in China. In this review, the current status and
demands for ecosystem conservation in typical watershed was firstly summarized. The significance of ecological integrity researches
for fresh waters in China was elucidated. Then, the progress and application practice regrading ecological integrity from foreign
countries were demonstrated. The challenges and deficiencies were also highlighted for the present achievements of ecological
integrity researches in China. Finally, the future developments of ecological integrity studies in China were proposed. New

technologies for ecological integrity monitoring and assessment should be expedited in the future. The index for ecological integrity
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assessment that integrates physical, chemical and biological metrics will be established in China. The theories for multi-scale
ecological integrity assessment need to be developed. The investigation of ecological integrity should be carried out periodically to
grasp the ecosystem background and evolution trend for typical watersheds. The new methods for degradation diagnosis and
restoration of ecological integrity need to be proposed to clarify the degradation mechanism and driving factors. It is also urgent to
put forward the restoration pathway and regulation strategies for degraded aquatic ecosystems under the complex stress of climate
change and human activities, which is beneficial to improve the protection and restoration of freshwater ecosystem. Researches of
ecological integrity are fundamental to speed up the management of aquatic ecosystem in China to enter to a new era, and to provide
technological support for the maintenance of freshwater ecosystems health.

Keywords: ecological integrity; assessment; degradation; ecological restoration
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Fig.1 Changes in the status of national surface water quality from 2014 to 2021""
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Fig.2 Changes in the status of surface water quality for Yangtze River from 2009 to 2020
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5.4 MR ST BRI SR AN LRI T B R

ARG NG BIOKM TRE | IKT555) 5 B RO IR A S A G HE S AT LN Eh i B, 1
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" 2 R S A B L.
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