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Fig.1 Map of the study area
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Tab.1 Monitoring and analysis of the aquatic
ecological environment during ecological

regulation of water discharge
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Fig.2 Water inflow and water level of Wangfuzhou

reservoir during spring ecological regulation in 2020
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Fig.3 Water inflow and water level of
Wangfuzhou reservoir during summer

ecological regulation in 2021
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Fig.4 Water inflow and water level of Wangfuzhou

reservoir during spring ecological regulation in 2022
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Tab.2 Water inflow extremes in Wangfuzhou

reservoir from January to March, 2016 to 2022

gy SR RUNR gy R
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20194 665 495 1.34 KA
2020 4E 1090 518 2.10 KRR
2021 4F 1320 467 2.83 RRA
2022 4 1530 531 2.88 RRE
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Fig.6 Relationship between water inflow to Wangfuzhou reservoir and excessive growth of Elodea nuttallii
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Tab.3 Simulation of flow velocities in typical areas during ecological regulation of discharge

X 45k i B At NEREM ' PHRE/msT  HRRE/ms!
ARSI BT 202043 H20 H 650 0.09 /
A 25 R i) 202043 H23 H-4 A 30 H 809~1160 0.11 /
AR BT 20214E2 H 18 H-2 H 21 H 591 0.03 0.05
KB, AR AR B 1) 20212 H22H-2H26H 589~1210 0.09 0.14
A 25 R i) 20213 H 08 H-3 H 12 H 506~1240 0.07 0.14
AR 202147 H 23 H-7H 26 H 1210 0.07 0.13
A AR I 20214E7 A27H-7H 30 H 1500~3500 0.15 0.20
ARSI T 202043 H 20 H 650 0.06 /
A A T FE 3 1) 202043 H23 H-4 A30H 809~1160 0.12 /
A 2R B R 202142 A 18 H-2 A 21 H 591 0.07 0.13
T & A 25 A S ) 202142 H22H-2 H 26 H 679~1210 0.15 0.26
AR AS TR S 1) 20214E3 H08 H-3 H 12 H 506~1240 0.14 0.28
A 2R B R 20214FE7H 23 H-7H 26 H 1210 0.22 0.59
A 25 R i) 20217 H27H-7TH 30 H 1500~3500 0.44 1.02
AR BT 20204E3 H 20 H 650 / /
A 25 R 3 i) 202043 H23 H-4 H 30 H 809~1160 / /
AT 20212 H 18 H-2H 21 H 591 0.10 0.25
AHEE A AR R A 20212 H22H-2H26H 679~1210 0.18 0.33
A SR A 1) 20213 H08H-3 H 12 H 506~1240 0.13 0.37
AT 20214F7H 23 H-7H 26 H 1210 0.23 0.33
A A ] 202147 H27H-7H 30 H 1500~3500 0.44 1.04

x4 ARIREAEGHHET

BB R E AR R

Tab.4 Simulation results of flow velocities in typical areas under different conditions

AN KL R AR R TR 2 /m 7! AN KL P 5 R A A i m s !
N E/Mms'  8623m  8573m 8523 m 84.73 m 84.23 m 86.23 m 85.73m  8523m 84.73m 8423 m
ANZ=0 AZ=-0.5 AZ=1.0 AZ=-1.5 NZ=-2.0 ANZ=0 ANZ=-05 AZ=-1.0 AZ=-15 AZ=-2.0
1100 0.04 0.06 0.07 0.08 0.09 0.08 0.08 0.08 0.09 0.10
1200 0.05 0.06 0.08 0.09 0.10 0.08 0.08 0.09 0.10 0.11
1300 0.05 0.07 0.08 0.09 0.11 0.09 0.09 0.10 0.11 0.12
1400 0.06 0.08 0.09 0.10 0.11 0.09 0.10 0.10 0.12 0.13
1500 0.06 0.08 0.09 0.11 0.12 0.10 0.10 0.11 0.12 0.14
1600 0.06 0.08 0.10 0.12 0.13 0.11 0.11 0.12 0.13 0.15
1700 0.07 0.09 0.10 0.12 0.13 0.12 0.12 0.13 0.14 0.15
1800 0.07 0.09 0.11 0.13 0.14 0.12 0.13 0.13 0.15 0.16
1900 0.08 0.10 0.12 0.13 0.15 0.13 0.13 0.14 0.15 0.17
2000 0.08 0.10 0.12 0.14 0.15 0.14 0.14 0.15 0.16 0.17
3000 1.40 0.21

W AZ 9 ERTMIKPEK AL AN m/d.e

Note: AZ is the amplitude of the water level of the Wangfuzhou reservoir, m/d.
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Fig.7 Changesin aquatic plant community structure in Wangfuzhou reservoir over a four year period (2019-2022)
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Ecological Regulation and Effectiveness Evaluation of Elodea nuttallii
Controlling in Danjiangkou—Wangfuzhou Section of Hanjiang River

XIN Xiao-kang'?, XIONG Bin’, YAN Jian®, LI Jian', TIAN Xiao-min®

(1. Changjiang water Resources Protection Research Institute, Wuhan 430051, P.R. China;
2. Changjiang River Water Resources Commission Innovation Team for Flood and
Drought Disaster Prevention, Wuhan 430010, P.R. China;

3. Hubei Hanjiang Wangfuzhou Hydropower Co., Ltd., Laohekou 441800, P.R. China)

Abstract : In recent years, excessive growth of Elodea nuttallii in the Wangfuzhou reservoir area
of Hanjiang River has adversely effected the ecological environment and services. It is therefore im-
portant to control E. nuttallii growth. Previous research has shown that ecological control of E. nut-
tallii, is feasible and reliable, and it was used in the Wangfuzhou reservoir area during the period
2020-2022. We studied Hanjiang River from Danjiangkou to Wangfuzhou, measured the effective-
ness of ecological control and identified the Danjiangkou reservoir discharge pattern that most effec-
tively controlled E. nuttallii. The study was based on data collected over the 3 years (2020-2022)
of monitoring ecological regulation in Wangfuzhou reservoir and 4 years of in situ ecological moni-
toring in the study area (2019-2022). Biomass surveys, statistics on the area of distribution, and
mathematical model simulations were used to analyze and evaluate the changes in biomass, and dis-
tribution area before and after implementation of ecological control. The total biomass of E. nuttallii
decreased from 48 000 tons in 2019 to 40.11 tons in 2022 and, after ecological control for 3 years,
the distribution area decreased from 11.60 km? to 0.23 km?, a decrease of over 95%. The proportion
of E. nuttallii biomass in the total biomass of submerged plants decreased from 99.99% to 17%, in-
dicating effective control. We recommend ecological discharge regulation that focuses on moderate
E. nuttallii control by increasing the extreme flow ratio in spring, and focuses on high flow velocity
erosion with a critical flow velocity of 0.14 m/s in summer and autumn. Our study identified the
optimal discharge flows from Danjiangkou reservoir for controlling E. nuttallii, and provides a refer-
ence for preventing excessive E. nuttallii growth.

Key words: Elodea nuttallii; ecological regulation; effectiveness evaluation; Wangfuzhou reservoir



