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Fig. 1 Word cloud diagram based on literature retrieved from the
CNKI database using the keywords “ecological enclosure” and
“ecological restoration”
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Fig. 2 Schematic diagram of the action mechanism of ecological enclosure
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RESEARCH AND APPLICATION PROGRESS OF ECOLOGICAL ENCLOSURE
TECHNOLOGY IN ECOLOGICAL RESTORATION AND PROTECTION OF
RIVER AND LAKE WATER BODIES

LI Bo-Lin', WANG Zhao-Hang', DING Cong', WANG Man’, ZHANG Yuan’, WANG Zhi’,
HU Cai-Xi’, BAI Guo-Liangl and WANG Bing—Yang3

(1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China; 2. Power China
Hubei Engineering Co., Ltd., Wuhan 430040, China; 3. Ecosystem Monitoring and Scientific Research Center, Yangtze River Basin
Ecological Environment Supervision and Administration Bureau, Ministry of Ecology and Environment, Wuhan 430010, China)

Abstract: As a crucial in-situ remediation technology for river and lake water bodies, ecological enclosure technology
effectively inhibits pollutant diffusion, improves the aquatic environment, and enhances stability of river and lake
ecosystems through multiple mechanisms such as physical isolation, chemical regulation, and biological enhancement.
This paper reviews the operational mechanisms, types, and application effects of ecological enclosure technology in the
ecological restoration and protection of rivers and lakes. Building on current literature, we identify existing limitations
and propose future directions for both basic research and engineering applications. Future development should priori-
tize novel materials and technologies for key enclosure components while optimizing construction methods to ensure
long-term stability and effectiveness. In addition, systematic numerical simulation methods should be incorporated to
predict enclosure durability and ecological impacts, supporting the evolution of enclosure structures towards modulari-
zation and intelligence. Ultimately, the comprehensive performance of ecological enclosures should be improved under
the premise of reducing management and operation costs and minimizing ecological risks. This study not only provides
theoretical support for enhancing the stability and functionality of ecological enclosure technology but also offers tech-
nical references for professionals in the aquatic ecological restoration industry. It is expected to promote the sustaina-
ble application of this technology.

Key words: Ecological enclosure; Ecological restoration; River and lake management; Simulation
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