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Fig. 1 Distribution of typical canal sections in the Middle Route of
South-to-North Water Transfer Project
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Tab. 1 Characteristics of typical canal sections of MR-SNWTP
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Tab. 2 Operating parameters of typical canal sections of MR-SNWTP from 2018 to 2021
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Fig. 2 Variation in annual average water loss in typical canal sections of MR-SNWTP
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Fig. 3 Variation in monthly average water loss in typical canal sections of MR-SNWTP
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Fig. 4 Variation in daily average water loss in typical canal sections of MR-SNWTP
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Tab. 3 Comparison between calculated water loss by using empirical canal water loss formula and

calculated results derived from the principle of water balance B m? /s
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Fig. 5 The relationship between daily average water loss and precipitation in the canal section from Yudaihe to Beiruhe from 2018 to 2021
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Fig. 6 The relationship between calculated water loss and
inlet discharge before and after the experiment of large
discharge of water transfer in the canal section from

Huangjinhe to Caodunhe
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Variation of water loss in the main canal
of Middle Route of South-to-North Water Transfer First Stage Project
FENG Zhiyong' . LI Liqun* , WU Yongyan' , HUANG Huiyong' , WANG Lei'
(1. Changjiang Institute of Survey,Planning, Design and Research ,Wuhan 430010,China;2. Management
Bureau of Trunk Canal of Middle Route Project of South-to-North Water Trans fer ,Beijing 100038 ,China)
Abstract: The main task of water dispatching of long-distance water transfer projects is to properly determine the amount,
process,and scope of water transfer based on overall considering the water input and storage situation of headwater area and the
water demand in the water receiving area,of which the water loss is the key parameter in organizing the water dispatching plan,
and directly affects the dispatching accuracy. Therefore, there is a great significance to achieve accurate dispatching, ensure wa-
ter supply safety,and improve dispatching management level. However, previous studies mainly focus on the calculation methods

of canal seepage, little was known about the variation of water loss during the operation period of long-distance water transfer
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projects.

By integrating the synchronized flow and water level measurements data, the variation process of water loss in the six typi-
cal canal sections of the Middle Route of South-to-North Water Transfer First Stage Project over the annually-averaged, month-
ly-averaged, and daily-averaged timescales from 2018 to 2021 was calculated based on the principle of water balance,and the cal-
culated water loss was also compared to the results of four empirical canal water loss methods including Davison-Wilson, Maur-
iz, Molesworth, and Kostiakov methods to evaluate the performance and applicability of empirical methods in estimating water
loss in long-distance water transfer projects.

The results showed that the water loss of the Middle Route of South-to-North Water Transfer First Stage Project exhibited
pronounced spatiotemporal variations. The magnitude and change amplitude of loss discharge in the southern canals of the
Yellow River were larger than that of the northern canals, but there was a minor difference in loss rate between them, indicating
that the amount of inflow canal discharge is the main factor affecting the canal water loss discharge. The calculated water loss by
empirical methods varied greatly. Specifically, the averaged water loss calculated by the methods of Davison-Wilson and Kostiak-
ov was in good agreement with the average results by the principle of water balance in part of typical canals, but the change
magnitude of their results within canal was much smaller. The calculated canal water loss by the method of Molesworth is sig-
nificantly greater than the results of other methods as this method underestimated the effect of anti-seepage measures on canal
water loss. Overall, the calculated water loss by the empirical method deviated from calculated results by the principle of water
balance, suggesting that the change process of water loss of the Middle Route of South-to-North Water Transfer First Stage
Project can not be effectively reflected by only considering canal seepage. The impacts of external factors including natural con-
dition changes, operating condition changes,and measurement error on canal water loss were analyzed preliminarily,and the re-
sults indicated that evaporation variation, precipitation, and freezing and thawing during the ice period were crucial factors trig-
gering spatial and temporal variations of water loss of the Middle Route of South-to-North Water Transfer First Stage Project.
The adjustment of the water dispatching plan affects canal water loss by changing the water contact area in the canal section.
Besides, the measurement errors may greatly affect the calculated results of canal water loss when applying the principle of wa-
ter balance.

The calculated water loss of the current study illustrated that it is necessary to consider the dynamic process of water loss,
especially in the long-distance water transfer projects where meteorological and engineering operating conditions exhibited sig-
nificant variation along the canal.

Key words: Middle Route of South-to-North Water Transfer Project; main canal; water loss; water balance; spatial variation
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