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Fig. 1 Diagram of partition of main canal for ecological regulation
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Fig. 2 Constant downstream depth operation method
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Fig. 3 Constant volume operation method
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Fig. 4 Steps for ecological regulation based on stage and partition
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Fig. 5 Regulation process of inflow and outflow of canal pools
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Tab. 1 States of water levels upstream of check gates
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| Z R AT A Y A Gs 141. 64 141. 83 142. 58 0. 94
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B4 I 0 1 11 5 46 Gy 137.05 137. 27 138.03 0. 98
R BT R A T 7 1 Gio 135. 85 136. 04 136. 80 0. 95
Y TR HE 15 4 Gn 134. 31 134. 60 135. 36 1. 05
AT S RvE L] G 132. 90 133.06 133. 84 0. 94
VOIS 117 8 Gis 131. 94 132. 26 133.11 1.17
AT 1 4 Gu 129. 32 129. 56 130. 20 0. 88
At g5 gt 1 ) Gis 127. 95 128. 26 128. 89 0. 94
22 Vi Y A 11 7k Gis 126. 94 127. 27 127. 90 0. 96
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Fig. 7 Water level deviation at outflow end of pools
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Fig. 8 Volume of canal pools
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Fig. 9 Average flow velocity of canal pools
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Tab. 2 Average flow velocity of canal pools before and after ecological regulation
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Ecological regulation of algae in Middle Route of South-to-North Water Diversion Project
CUI Wei, LIU Zhe,MU Xiangpeng, CHEN Wenxue
(The Department of Hydraulics ,China Institute of Water Resources and Hydropower Research ,Beijing 100038, China)
Abstract; Ecological regulation is one of the major prevention and control measures, and flow velocity is the key control variable.
There is no online reservoir in the main canal, so it is prone to interfere with the normal water delivery downstream,and the hy-
draulic transition time is long in the process of ecological regulation. Currently, few implementation methods of ecological regu-
lation are put forward.

Based on the engineering characteristics of the main canal, the implementation strategy of ecological regulation was pro-
posed by setting up its storage region to isolate the impact of ecological regulation on the downstream. The efficient canal pool
operation method was adopted to reduce the repeated adjustment of the storage during ecological regulation. Considering the re-
quirements of safety,speed,and stability, the implementation process and method of ecological regulation were set. The main ca-
nal was divided into flow velocity control region, storage regulation region, and normal operation region. The ecological regula-
tion process was divided into the water filling stage and the discharge stage. The implementation steps of ecological regulation
were given, including delineating the canal region, calculating the target flow of each gate in the velocity control region and the
storage regulation region. Based on a one-dimensional unsteady flow simulation model of the canal, the duration of the flow in-
crease stage and the duration of the flow decrease stage in the water filling stage were calculated. Thereafter, the flow control
scheme of the velocity control region in the water filling stage was determined. The flow control scheme was input into the one-
dimensional unsteady flow simulation model to judge the water level peak of each canal pool.if the safety requirement canal pool
in the regulation region would be extended to downstream. After the duration of the discharge stage and the change value of the
flow control of each gate in the discharge stage were calculated, and the discharge flow control scheme of the discharge stage
was determined. The water filling flow control scheme and discharge flow control scheme meeting the conditions were taken as
the gate group control scheme.,

Taking the operation of the main canal in March 2018 as a case study,a one-dimensional unsteady flow numerical simula-
tion of algae ecological regulation was carried out. The results showed that the ecological regulation of 15 canal pools in the
upper reaches of the main canal could be implemented within 3.5 days,and the flow velocity increased from about 0.4 m/s to
about 0. 7 m/s for more than 2 h. The water level changed smoothly and met the safety threshold requirements,and the flow in
the normal operation region was not affected evidently.

The proposed ecological regulation strategy and implementation method can achieve the velocity control goal along with en-
suring the operation safety of the interference propagation to the downstream and reducing the hydraulic transition process. It
can be used for not only algae control but also sediment deposition removal, aquatic biological attachment removal, and other
velocity control scenarios.

Key words: Middle Route of South-North Water Diversion Project;algae ecological regulation; storage region; velocity regulation

region; gate group operation method
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