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THE CONSTRUCTION OF THEORETICAL AND
TECHNICAL SYSTEM FOR
ECO-HYDRAULIC ENGINEERING

[ Innovation ]

In 2003, Dong Zheren put forward the framework
of the ecological hydraulic engineering theory, which
can be defined as an interdiscipline of hydraulic
engineering and ecology, studies the principle and
technical methods for hydraulic engineering with
consideration of aquatic ecosystem health, sustainable
demands and demands of human society. The
discipline system has been established through 15
years of research and practice: the investigation and
analysis methodology for the river and lake ecosystem
stress effects of the total factor and whole process
was proposed; the Holistic Conceptual Model for
the Structure and Function of River Ecosystems
was developed; the Three Types Flows via Four
Dimensional Connectivity Ecological Model was built; a
matric grading system for the river ecology status and

[ Influence ]

The research results have played an important
scientific guiding and technical supporting role in the
pilot projects of protection and restoration of the aquatic
ecology, the pilot construction of aquatic ecological
civilized cities, the connectivity of river and lake
water systems and the construction of ecohydraulic
engineering, which were launched by the Ministry of
Water Resources. The achievements are abundant,
including 3 monographs, 81 papers, 12 national
patents, 5 software copyrights, 1 provincial/ministerial
level award and 1 industrial standards. Related papers
have been cited for 4,254 times in China’ s CNKICCD;
in the publication entitled Chinese Journal Highly—
Cited Indicators, which was compiled by the Institute of
Scientific and Technical Information of China (ISTIC),
Prof. Dong Zheren ranked No. 40 in 2007 and No. 52
in 2009 among the top 100 highly—cited authors; the
total cited frequency of these papers had taken the
top spot in the hydraulic engineering subject for three
consecutive years between 2007 and 2009. Among
the authors who published more than five papers, our
papers published from 2007 to 2011 ranked No. 1 in
the hydraulic engineering subject by the frequency of

its evaluation method were established; the naturalize
standards and technical system for ecological restoration
of rivers and lakes based on the ecological self-restoration
and self-organization principle were put forward;
the multi—objective reservoir scheduling method with
ecological protection taken into account was proposed;
an adaptive management decision support platform for
eco—hydraulic engineering based on the principle of
negative feedback regulation was developed; a multiscale
and multi-function eco-hydraulic technology toolbox
that involves multiple elements, such as hydrology,
geomorphology, water quality, biology, etc., was developed.

each paper cited in 2012. The monograph, Principles
and Technologies of Eco—Hydraulic Engineering, was
awarded the nomination prize of the 2nd Chinese
Government Award for Publishing Books conferred by
the General Administration of Press and Publication.
The term of eco—hydraulic engineering was listed
into the Encyclopedia of China (3rd Edition) as an
entry in the category of discipline and industrial
development history, and the related content is part
of the chapter two of volume three of the Handbook of
Hydraulic Structure Design (2nd Edition). Based on the
achievements, our Academy has compiled the industry
standard, Guidelines for Aquatic Ecological Protection
and Restoration technology, and participated in the
compilation of the industry standard of Guidelines for
Aquatic Ecological Protection and Restoration Planning
(SL709-2015). Related research was awarded the
first prize of the Dayu Hydro—scientific Technology
Prize granted by the Ministry of Water Resources.
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