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Study of Channel Leakage in the Plain Reach of Zhang River

LI Ting ting, HU ANG Jirr hui
(State key Laboratory of Hydraulic Engineering Simulation and Saf ey, Tianjin University, T ianjin 300072, China)
Abstract: The plain reach of Zhang River is a wide and shallow sandy channel. Due to being cut off for along time, the recharge
to groundw ater decreased yearly, resulting in a gradual reduction of groundw ater level and therefore affecting the water trans
mission efficiency of Yuecheng Reservoir to downstream cities. Based on the field survey and measured data, a channel leakage
model for the plain reach of Zhang River was developed, and the leakage rates under different flow rates of reservoir were deter
mined by a two step method, including calibration step using the observed flow data and validation step using the w ater level da
ta. The results showed that the leakage area per unit reach length varies significantly, indicating the wandering characterist ics of
the Zhang River. Moreover, it was suggested that the total leakage increases with the increasing of flow rate of reservoir; how ev-
er, the proportion of total leakage to total flow decreases and tends to be stable. A comprehensive factor was introduced in the
leakage model to reflect the effects of actual conditions on leakage coefficient, and the parameterization of the unknown factors is
practical.
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Fig. 1 Distribution of cross sections and soil observation positions

in the plain reach of Zhang River
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Table 1 Cross sections and distances between
the reservoir and each cross section
Wiidn's Wil 48R Zefri/ km A0/ km PRI BE/ km
xs13 K 0. 000 0. 000 0. 000
xsl2 plISe 18.235 19. 874 19. 055
xsll Hk 24. 659 26.791 25.725
xs10 =oRIE 29.126 31.632 30.379
xs9 Fl 30. 825 33.482 32. 154
xs8 A 34.125 35.255 34. 690
xs7 Ui 35.251 37.522 36. 387
xs6 k&G 40. 930 44,548 42.739
xs5 R 46.937 49.513 48,225
xs4 MILH 51.358 54.596 52.977
xs3 P AT 57.413 61. 141 59.277
xs2 R 68. 768 76. 400 72.584
xs1 BN 73.916 77. 136 75. 526
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Table 2 The preliminary determination of soil permeability coefficient

95 j NI ACS THEKE km FBRE/ (m - s1)
1 B K - IR 19. 06 2.28% 10°
2 - HA 6.67 1.33x 105
3 R - BN E 49. 80 1.11x 107

oo HATRE. Haarvas 79 %T 0 10,0 20,0 15 I,
BN EWT I A A DR B e (LK 2), b R? 1k
F 0. 986,
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Table 3 Observed flow data
A 2002 2004 2005 2006 2008
o UK 139.0 123.0 71.6 43.0 510
/(m*esh) SONEE S 108.0  41.8  38.5 27.9 215
2
Fig.2 Flow fitting of the Caixiaozhuang cross section
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T able 4 Water level condition for validation
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Fig.3 Comparison of calculated and observed water level:

(a) condition 1; (b) condition 2
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Table 5 The leakage of each reach under various flow rates
m3/s
AN R g/ (m3 * s
75 i T 42 ik

25 50 100 200 300 400 800 1500 2000 2500 3000

1 IR 0 0 0 0 0 0 0 0 0 0 0
2 plgs 12.1 14.2 16. 4 18.7 20.2 21.6 55.0 70. 1 75.0 79.8 84.7
3 R 2.1 2.7 3.3 3.8 4.2 4.6 19.0 38.7 43.6 48.5 53.4
4 =R 1.4 2.6 3.6 5.0 6.0 7.1 16.6 17. 4 21.2 25.0 28.8
5 ESE ) 0.4 1.8 2.4 2.8 3.2 3.6 5.2 6.1 6.6 7.2 7.8
6 A 1.8 2.4 5.3 6.9 7.2 7.6 7.6 7.8 7.8 7.8 7.9
7 Wy < 0.9 1.1 1.4 3.0 3.3 3.5 4.2 4.5 4.5 4.5 4.6
8 KEE 3.0 3.8 4.7 5.8 6.7 7.7 13.0 16.2 16.5 16.7 17.0
9 xR 2.5 5.6 6.2 7.0 7.7 8.4 11.7 13.7 14.1 14.5 14.8
10 MIa 0 2.0 2.3 2.5 3.1 3.8 7.9 8.5 8.6 8.8 8.9
11 B A 0 2.5 2.9 3.5 3.9 4.3 12.7 13.2 13.5 13.8 14.1
12 AR 0 2.0 2.2 4.8 5.7 6.5 45.9 51.3 51.3 51.3 51.3
13 N 0 0.5 0.7 0.9 1.0 1.1 2.3 9.8 10.5 11.1 11.7
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Fig.4 Leakage area of per unit reach length
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Fig.5 Variation of the proportion of leakage to total flow
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