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Constructed wetland project of Dongguan Yanling wetland
ecological park

Introduction:

In order to achieve the critical strategic needs of national high-quality economic and social development in the new era and water ecological health
for the country, the team led by Prof. Wu Zhenbin conducted systematic research and had technical breakthrough around the process optimization
of sewage treatment plant, deep purification of tail water and ecological restoration of receiving water body, so as to improve the quality of water
ecological environment from the whole chain of source, discharge and sink.

The team developed a series of technologies, including the high efficient removal of nitrogen and phosphorus from wastewater using ecological
and biological enhancement, a new type constructed wetland and its combination process for deep purification, biomass-based algae controlling
and macrophytes-dominated clear water state constructing in adverse habitats. With these technologies, the nitrogen and phosphorus are reduced by
more than 85% and 80% respectively. Besides, the team successfully restored the submerged macrophytes in the receiving body in a large area and
achieved these species stable growth and succession naturally with the season, and thus the biodiversity index increased by more than 60% .

In total, the team holds 105 authorized patents, formulated five national and industrial standards, published three monographs and more than 300
articles in environmental fields, and won 23 provincial and ministerial S&T awards and industry / association awards.
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Natural replacement of submerged plant community in 10 years RIR® REBAXETLSAETE
at Hangzhou West Lake ecological restoration area Yu Zhengsheng and other leaders inspected the Wuhan East CCTV’s special program on the 19th National Congress of
Lake water ecological restoration project in April 2021 the CPC reported Haikou Meishe river ecological treatment
project
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Technology and application of water quality improvement and steady state aquatic

ecosystem construction based on synergism between biotechnology and ecotechnology

ETFEA(Y | Recommended Unit
RERIEE K EEYAZ T

Institute of hydrobiology, Chinese Academy of Sciences

SSREER{SL | Accomplished Unit
FERIF K EEYHATFT

Institute of hydrobiology, Chinese Academy of Sciences

S1EEA(SE | The Main Cooperation Units
FEME T EFRERITARSRARAT
Central & Southern China Municipal Engineering Design and
Research Institute Co., Ltd.
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‘Wuhan University of Technology
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Shenzhen Biyuan Environmental Protection Technic Co., Ltd.
BORBSRR R 22 E 25 METmRBK

The achievement has been promoted to 25 provinces, cities and

autonomous regions in China
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Social and Economic Benefits:

The team is now leading the research and application of aquatic environmental management and aquatic ecological restoration in China. So far,
they have planned, designed and constructed 408 projects in 25 provinces, cities and autonomous regions, resulting in a cumulative treatment scale
of 13.6886 million tons per day, COD reduction of 749,500 tons per year, TN and TP removal of 149, 800 and 7,500 tons per year, and an ecological
restoration area of 224.06 square kilometers.

The Yanling constructed wetland project in the Dongguan wetland ecological park, as a highlight of the achievement, is the largest vertical flow
constructed wetland in China. It has achieved deep purification of 100,000 tons of tail water per day, and the treated effluent reached Grade IV
based on China’s Environmental Quality Standards for surface water.

Additionally, the restoration project in the Hangzhou West Lake has successfully overcome the technical bottlenecks - low transparency and “fragrant
ash soil” bottom material, in water recovery restoration projects. The water transparency in the restoration area increased by more than 50 cm.
The West Lake is an “underwater forest” landscape that provides a rich and diverse landscape for four seasons, and the submerged macrophytes
communities have succeeded naturally for 10 consecutive years.

This achievement has become an exemplar of the National Major Science and Technology Program for Water Pollution Control and Treatment in
lake category. In state-run media, such as CCTV, People's Daily, descriptions of the work are detailed and highly praised.
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BIBARESR | Team Members:

LM
‘Wu Zhenbin

RERIFBKE LR
FE&Em: BAREA, EFHRREZOK
AN, BOpLRN BN TIELE.

Institute of Hydrobiology, Chinese Academy of Sciences
Main contributions: Team leader, in charge of the R&D
of key and core technologies, project implementation, and
achievement promotion and application.
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Xiao Enrong

RERIF K E LA
FER: FRADEMAS T ZHARNA.

Institute of Hydrobiology, Chinese Academy of Sciences
Main contributions: Research and application of combined
process of new-type constructed wetlands.
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Liu Biyun

PERIFBKE LR
FERM: EEEMRIRB K ERER R
EﬁE o

Institute of Hydrobiology, Chinese Academy of Sciences
Main contributions: R&D of bioactive substances for long-
term control of algae bloom.

JESTEAR
Zhou Qiaohong

RERIF K E LA
F25HE: AL ESIEREN.

Institute of Hydrobiology, Chinese Academy of Sciences
Main contributions: The new-type constructed weland
purification mechanism and its application.
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Li Shuyuan

PEHHTAEFERITARSRBRAE
FERM: SVRKRELRAFERAHARS
KA.

Central & Southern China Municipal Engineering Design
and Research Institute Co., Ltd.
Main contributions: Research and application of high-
efficiency low-carbon simultaneous nitrogen and
phosphorus removal technology.
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Xia Shibin

HINIETXZ
FERE: EEMESAEEIA RN .

Wuhan University of Technology
Main contributions: Research and application of biomass-
based novel fibers.
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Zhang Yi

FRERIF K EE YRR
FERA: BREREBERANHL.

Institute of Hydrobiology Chinese Academy of Sciences
Main contributions: R&D of sediment restoration
technology.
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‘Wu Junmel

hERIF oK E LA
FEHRE: A TSR A ARNA.

Institute of Hydrobiology, Chinese Academy of Sciences
Main contributions: Development and application of key
technologies for new type of constructed wetlandsr.
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Lin Jing

R HEEMREABIRAE
FET: ADEMESBERARNITRRUN
AHET

Shenzhen Biyuan Environmental Protection Technic Co.,
Ltd.

Main contributions: The engineering development and
industrialization promotion of constructed wetland
ecological treatment technology.

IRTR
Zhang Liping

rRERIF K EEYIAR AN
T2 EMEMENRD BEERANA .

Institute of Hydrobiology, Chinese Academy of Sciences
Main contributions: R&D of isolation and identification
technology of bioactive substances.
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