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Tab. 1 Statistical table for stability analysis of main canal

for hydrochemistry index
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B 0.162 0.182 0.176 33
kel 5.100 5.900 5.490 4.0
i 1.720 2.200 1.980 6.0
i 30.440 41.830 39.400 73
BE 7.160 8.900 7.760 7.7
TRARER 16.560 27.280 21.330 18.4
Ay 3.460 6.270 4.470 20.9
fiRER 0.730 5.620 4.010 23.5
Ui 1.140 11.020 5.580 50.9
ALY 0.130 1.270 0.380 101.0
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Tab. 2 Statistical analysis of 8 hydrochemistry indexes

in main canal in October
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ey 3.540 3.970 3.740 4.00
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Fig. 1 Variation trend curve of Hydrogen isotopes along the main channel
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Fig. 2 Variation trend curve of oxygen isotopes along the main channel
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Fig.3 Plot of ("H) vs 6("*0) for water of reservoir and main channel
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Tab. 4 Difference analysis of 8 hydrochemical indexes between main canal water and groundwater %
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Fig. 4 Distribution of sodium ion mass concentration in groundwater of different water bodies and sections
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Fig. 5 Distribution of chloride mass concentration in groundwater of different water bodies and sections
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Screening and dynamic analysis of water body characteristic indexes

in the middle route of South-to-North Water Transfer Project

WANG Weigiang"’, HAN Xiaodong®, GUI Jianye'”, SONG Hongwei'”,
CHEN Xi’, HUANG Guanxing®, ZHAO Lun’, MU Haidong""’
( 1. Institute of Hydrology and Environmental Geology, CAGS, Shijiazhuang 050061, China; 2. China South-to-North Water Diversion Group Middle

Line Co., Ltd. Hebei Branch, Shijiazhuang 050035, China; 3. Key Laboratory of Groundwater Sciences and Engineering, Ministry of Natural
Resources, Shijiazhuang 050061, China )

Abstract: The topographic features and rivers along the middle route of the South-to-North Water Transfer Project

are complex and diverse, and the groundwater burial conditions are different. Once the canal water is mixed or

exchanged with groundwater, it would constitute a potential hazard of canal water pollution. Therefore, the

traceability of side slope seepage outside the embankment of the main canal is of great significance to the safety of

the main canal project and water quality. It is important to select representative "characteristic indexes" as few as

possible for real-time and fast monitoring in emergencies.

To master the hydrochemistry characteristic index system of the main canal, the changes of 99 hydrochemistry

indexes and 5 isotope indexes in 12 sections of the main canal of the middle route of the South-to-North Water

Transfer from 2020 to 2022 were systematically analyzed. Along the main canal for more than 1 000 km and

according to three principles that can be widely used along the main canal (universality), the stability detection of
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the main canal itself (stability), and obvious difference with the surrounding water body (difference), identified the
specific indexes of the main canal, and then evaluated the normal dynamic range of the characteristic indexes,
provided technical support for rapid study and judgment of side slope seepage and engineering safety of the main
canal of South-to-North Water Transfer.

The results showed that there were 10 hydrochemistry indexes in the main canal water, which could meet the
"universality". For stability, the eight hydrochemistry indexes of strontium, sodium, potassium, calcium,
magnesium, and chlorine in the water body of the main canal were generally stable and had a certain volatility due
to seasonal changes, deuterium (‘H), oxygen ('°0), strontium (*’Sr), sulfur(*'S) isotopes were the most stable, and
were less affected by seasons. For the difference, it was finally determined that the four indexes of chlorine, sodium,
chlorine/magnesium ratio, and sodium/magnesium ratio were the most different from the peripheral groundwater.

Based on summarizing the hydrochemistry and isotopic characteristic values of the main canal in the middle
route of the South-to-North Water Transfer Project, the most representative chemical and isotopic indexes of the
main canal are briefed according to three principles for universality, stability, and difference. After comprehensive
consideration of several principles and influencing factors, there were 8 indicators of chlorine, sodium, strontium,
chlorine/magnesium ratio, sodium/magnesium ratio, deuterium (‘H), oxygen ('*0), strontium (*’Sr) as characteristic
indicators with universality, stability, and difference. When water seepage was found in the slope, the chlorine,
sodium, chlorine/magnesium ratio, sodium/magnesium ratio, deuterium(’H), and oxygen ('°0) could help analyze
and judge problems such as side slope seepage quickly. The selection of characteristic indicators could play a good
supporting role in the early warning of the main canal project safety and water quality safety.

Key words: South-to-North Water Transfers; main channel; hydrochemistry characteristic index; ion ratio; dynamic
analysis

(L#EF 47 7))

The WREI in the southern section of the Yinjiang-Huaihe River showed a fluctuating upward trend, with an
average annual growth rate of 3.55%, of which the average annual growth rate of EEI(Ecological Environment
Index) was the largest and the average annual growth rate of WRI(Water Resources Index) was the smallest. The
proportion of ecological water use and per capita water resources are the main constraints on the improvement of
WREI in water areas, and the main obstacles in some counties and districts are indicators such as urbanization rate
and water production modulus. There is an obvious positive correlation effect on the water resource utilization
efficiency in the water-receiving area, taking county continues to show a low-low agglomeration model, and in
2021, the high-high agglomeration model in Suiyang District will fade, and the high-low agglomeration model in
Zhecheng County will show a high-low accumulation model.

Key words: henan section of the Yinjiang-Jinhuai Project; water resource utilization efficiency; SMI-P; disorder

factor analysis; spatial autocorrelation
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