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Fig. 1 The canyon section of Yongding River
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Fig. 2 Geological profile of the canyon section of Yongding River
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Tab. 1 Leakage loss flow and loss rate in the canyon section of Yongding River
Evie/ TR B TR/ (m? -7 AW/AZm® AQ/(m® - sTh) A% _E
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2020 4F 42T H—4 A 29H 60~100 0.054 0 20. 85 24.32 KAk BB
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Fig. 3

Leakage loss flow curve at different stages in 2019
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Fig. 4 Relationship between leakage loss flow and Guanting
discharge of experimental water replenishment in the

canyon section of Yongding River
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Tab. 2 Leakage loss flow in each section of experimental replenishment in 2019

Tt/

AQuui / AQn/

A B/ AQs/ B Bt/

R E (m? + s 1) (m? +s 1) (m? «s 1) % (m? s s 1) % L
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AH14A—5A8H 30 3. 59 2.73 76.0 0. 86 24.0 552 R
5HOA—6HA7H 40 8.15 3. 18 39.0 4.97 61.0 o3 B
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Tab. 3 Observation data of infiltration rate of gravel pit in By reach

BN i Z A ABHAEE/ (m-d™D TFYIAB A/ (m - d™ 1) B ABHE/(m - d)
LT 0.53~0.79 0. 60
i 0. 70~0. 88 0. 83 0.50
IR JE IR R 0.01~0. 16 0. 06
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Tab. 4 Leakage loss flow of experimental replenishment in autumn 2020
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Ecological water supplement leakage characteristics in the canyon section of Yongding River
WANG Biao, YAO Xuchu, SHI Weixin, WEI Hong, YUAN Honghu, SHAO Huifang
(Beijing Institute of Water , Beijing 100048, China)

Abstract; Yongding River is one of the seven major water systems in the Haihe River basin. The canyon section refers to the sec-
tion from the dam of Guanting reservoir to the Sanjiadian barrage. Affected by the reduction of rainfall and the impoundment of
the upstream Guanting reservoir, the runoff of Yongding River is reduced and the flow below Sanjiadian is cut off. To restore
the ecological environment of Yongding River basin, the state and local governments have taken a series of measures such as
ecological water replenishment. The ecological water replenishment has been carried out three times in 2019 and 2020 in
Yongding River . The leakage characteristics of the canyon section of Yongding River are analyzed and summarized under the
specific mode of the three ecological water replenishment, to provide preliminary basic support for optimizing the allocation of
water resources and formulating a scientific and reasonable water replenishment scheme.

According to the different flow paths of ecological water replenishment and the discharge flow of the upstream section, the

process of three ecological water replenishment is divided into different stages,and then the canyon section is further divided in-
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to three small sections based on collected flow of hydrological observation stations. Using the flow balance method, the leakage
loss rate and leakage loss flow of each small section in each stage are calculated,and the proportion of leakage in each small sec-
tion in the canyon section is obtained to analyze the causes of the leakage characteristics.

Under the influence of different flow duration and discharge flow, the leakage loss flow and loss rate are different. The
leakage loss rates of three water replenishments are 29. 99%, 24. 67 % and 20. 62% respectively, showing a gradually
decreasing trend. There is no obvious correlation between the leakage loss flow of the channel in the gorge section and the
discharge flow of the Guanting reservoir. The length from Guanting reservoir (under the dam) to Luopoling reservoir is
about 70 % of the canyon section and the leakage loss flow accounts for about 30 %. The length from the Loupoling reser-
voir to the Sanjiadian barrage is about 30 % of the canyon section and the leakage accounts for about 70 %. The length of the
section from Loupoling reservoir to Xiaweidian hydropower station is about 14 % of the canyon section and the leakage ac-
counts for about 60 %. The length from Xiaweidian hydropower station to the Sanjiadian barrage is about 16 % of the can-
yon section and the leakage accounts for about 10%.

The leakage loss rate of the three ecological recharges gradually decreases, ranging from 20% to 30% ,i. e. the water
recovery rate of the Sanjiadian barrage is 70 % ~ 80 %. The section from Luopoling reservoir to Xiaweidian hydropower
station is the main leakage section of the current canyon section of Yongding River, and its leakage loss flow accounts for
about 60 % of the canyon section. This section is located in the Cambrian Ordovician limestone stratum. Affected by the cut-
ting of Jiulong Mountain-Xiangyu Daliang syncline and Yongding River fault, the karst caves and fissures in the bedrock are
strongly developed, and there may be a " skylight" area in direct contact with the Quaternary groundwater, resulting in
strong river permeability and large leakage loss flow, which constitute the internal cause of the hydrogeological conditions of
the leakage characteristics. The external cause of the leakage characteristics is the river channel from Xiaweidian hydropower
station to Sanjiadian barrage.

Key words: Yongding River;canyon section;ecological water supplement;leakage flow;leakage loss rate
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