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RESEARCH INTERESTS

Research interests focus on the integrated regulation of multiple water
projects. A number of hard problems have been conquered including
uncertainty of hydrological forecasting, curse of dimensionality and multi-
objectives of water resource scheduling, nonlinearity and strong coupling
of engineering control. My notable successes have been achieved are on
the following four aspects:
1) Meteorological and hydrological forecasting

For an accurate forecast purpose, the long-term and short-term
predictions of rainfall and runoff are respectively studied, especially under
the condition of strong human activity. The ensemble forecasting methods
based on WRF as well as the distributed hydrological model entitled
EasyDHM are developed for the study of land use change and water
projects regulation, and is developed as well. These models have been
applied in Hanjiang river, Nenjiang river, Zhangweihe river, Xijiang river
and etc.
2) Reservoir group optimal operation

We developed a series of structural and non-structural optimal
algorithms for the optimization of reservoir operation. Those algorithms
could solved the “curse of dimensionality”. And besides, we also



developed a reservoir operation mode towards Eco-friendly purpose. By
the use of this mode, the problem of the algal bloom is controlled, and the
fish reproduction is promoted. Those algorithms and mode have been
adopted by a number of reservoirs in China, such as reservoirs in hanjiang
river, in the upper Yangtze river (103 reservoirs are considered), in Xijiang
river (25 reservoirs and 59 hydropower stations are considered) etc.

3) Water quantity and quality simulation and regulation of Channel

The coupled simulation problem of water quantity and quality has
been systematically studied. Our contribution to this problem is that their
inverse method of direct simulation is developed for tracing the sources of
various sudden pollution events either in channel or reservoirs.
Furthermore, we developed the regulation methods of multiple sluices and
pumps for the pollution control purpose. Those methods can be applied
for the regulation of normal operation conditions as well. Those channel
operated with those methods can be cost saving while satisfy the
precondition of the safety, and decreasing the effect of the pollution events
for emergency conditions. These models have been adopted for the
regulation of the middle route project of South to North Water Diversion
(MRP), which is 1400km length, controlled by 63 sluices, 97 dividing gates
and Huinanzhuang pump station with design flow of 350 cubic meter per
second.

4) Decision support system

| proposed a universal modeling and software framework for the
integrated regulation of multiple water projects for a river, a city or a water
diversion project.

The decision support systems developed for river water resources
regulation will accomplished in 2017. The feature of this system includes
but not limited to long and short-term runoff prediction, water allocation,
and water pollutions prevention. Furthermore this system will be
completely applied in Heihe, Hanjiang, Yisuhe and Shayinghe till the end
of 2017, and will be further popularized to each river basin and province to
provide better decision and management service in China.

The decision support system for water resources management of
Beijing City is under development and will accomplished by 2019, with
three main subsystems of building water Big data platform for water affairs,
building water quantity and quality real time forecasting platform and
building water operation for all waterworks and all 80 environmental
assessment sections of city rivers of whole Beijing City.

The decision support system for MRP has been developed and
deployed in the administration of MRP and the continuous upgrading
service is being supplied until 2020. The application of the developed
system has been supporting the regulation of the multiple sluices and
pumps groups under normal and emergency conditions.
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Intelligent water conservancy Platform Construction of Beijing City, Chief
Scientist, 60 million RMB, National Major Science and Technology
Program for Water Pollution Control and Treatment, 01/2017-12/2020

Water Quality Early Warning and Management Platform Construction of the
Middle Route of the South-to-North Water Diversion Project, Chief Scientist,
40 million RMB, National Major Science and Technology Program for
Water Pollution Control and Treatment, 01/2017-12/2020

Risk Decision Theory and Assessment Method of Reservoir Group Operation,
Chief Scientist, 4.6 million RMB, National Thirteenth Five-Year-Plan Key
Research and Development Planning Project, 2016YFC0402208,
07/2016-12/2020

Technical Research and Demonstration of Emergency Operation and
Distributed Control of the Middle Route of the South-to-North Water
Diversion Project, Technical Director, 2.8 million RMB, National Twelfth
Five-Year-Plan Scientific and Technological Support Planning Project,
2015BAB07B03, 04/2015-12/2017

Construction of Digital Platforms in Ya-Long River Basin, Chief Scientist, 3
million RMB, Yalong River Hydropower Development Company, LTD,
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Algorithm Development and Application of Real-Time Dispatching Model of
Cascaded Pump Stations of Miyun Reservoir Store Project, Technical
Director, 8 million RMB, Beijing Science and Technology Commission,

Study of Key Technology of Groundwater Development and Oasis Safe Water
usage, Chief Scientist, Key Projects Financed by the Ministry of Water
Resources, 201301102, 01/2013-12/2015

Study of Key Technology of Environmental Impacts Assessment of Basin
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Study of Dual Water Cycle Model and Water Resources Allocation of Water
Diversion Project in Central Guizhou, Chief Scientist, Guizhou Province
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Key Technology and Demonstration of Water Quantity and Quality Joint
Regulation and Emergency Treatment of the Middle Route of the South-to-
North Water Diversion Project, Technical Director, 20 million RMB, National
Major Science and Technology Program for Water Pollution Control and
Treatment, 2012ZX07205-005, 01/2012-12/2014

System Development and Integration of Taihu Basin Water Quantity and Water
Quality Integrated Regulation, Chief Scientist, 2.9 million RMB, Key
Projects Financed by the Ministry of Environment, 201101026, 01/2011-
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Joint Regulation Technologies of Three Gorges and Super Large-scale
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Cascade Hub Group, Principal finishing person, 8 million RMB, National
Eleventh Five-Year-Plan Scientific and Technological Support Planning
Project, 02/2009-06/2012

Simulation and Regulation of Basin Water Cycle, Principal finishing person, 5
million RMB, NSFC Innovative Research Group Fund Project, 01/2008-
12/2013

Evolutionary Mechanism of Water Cycle in Haihe River Basin and High-efficient
Utilization of Water Resources, Principal finishing person, National High-
tech Program Adopted in March 1997, 04/2007-12/2010

Research on Key Technologies for the Regulation of the Middle Route of South-
to-North Water Transfer Project, Principal finishing person, 6.7 million RMB,
National Eleventh Five-Year-Plan Scientific and Technological Support
Planning Project, 04/2007-01/2011



