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1 2002~2009 (10°m?)
Tablel The annual runoff adjustment results of the various stations in the lower reach of the Yellow River from 2002 to 2009 (10%m’)
195.6 11.6 157.6 6.4 133.0 12.7 107.8 16.2 81.0 27.0 41.9
2002 169.2 20.9 148.3 10.8 137.5 25.8 111.7 28.8 82.9 40.7 422
12.52 10.75 9.25 6.27 8.72 9.7 8.41 10.04 7.52 8.54 4.35
272.7 8.8 2574 2.7 2429 16.9 240.0 154.2 214.9 166.7 192.7
2003 265.9 9.5 256.4 2.8 253.6 14.8 238.8 24.1 214.7 24 190.8
8.71 4.99 7.92 1.58 7.92 8.54 9.67 15.65 12.45 16.69 11.29
240.6 6.3 231.0 3.0 225.1 11.6 233.7 11.0 215.5 14.1 198.8
2004 241.3 6.2 235.1 29 232.2 8.5 223.6 10.5 213.2 14.2 199
342 1.74 3.16 0.84 3.14 2.85 3.26 2.77 34 3.45 3.97
256.9 9.3 243.4 34 237.6 -12.0 245.4 15.3 226.9 14.0 206.8
2005 250.6 10.1 240.4 3.6 236.9 -9.7 246.6 18.5 228.1 16.3 211.8
3.11 2.01 2.71 0.76 2.70 2.39 2.83 2.87 3.00 2.79 3.34
281.1 9.2 265.9 54 259.2 11.2 246.6 17.2 221.3 21.1 191.7
2006 273.8 10 263.8 5.8 258.1 12.9 245.1 22 223.1 26.7 196.4
3.75 2.27 332 1.36 3.26 2.6 3.34 3.56 3.58 4.14 3.99
269.7 7.4 259.8 4.5 250.8 7.9 248.7 154 230.2 20.0 204.0
2007 266.3 7.7 258.7 4.6 254.1 8 246.1 16.6 229.5 22.7 206.8
1.8 0.97 1.64 0.6 1.61 1.01 1.65 1.73 1.84 2.13 2.15
236.1 11.2 220.8 3.7 206.7 11.1 197.1 16.9 176.8 17.5 145.6
2008 227.8 13.1 214.7 4.1 210.6 13.4 197.2 22.1 175.2 24.6 150.5
5.04 3.86 4.07 1.37 4.02 3.62 4.18 4.74 4.37 4.92 4.56
232.2 16.2 208.9 6.1 202.8 15.2 187.9 15.3 165.6 19.0 132.9
2009 227.3 18.6 208.7 6.5 202.3 17.7 184.6 20 164.6 27.5 137.1
4.98 4.48 3.72 1.91 3.64 3.87 3.7 3.88 3.66 43 3.73
1 984.9 80.0 1 844.8 352 1 758.1 74.6 1707.2 261.5 15322 299.4 13144
19222 96.1 1 826.1 41.1 17853 91.4 1693.7 162.6 15313 196.7 1334.6
17.93 13.73 14.48 7.13 14.09 14.72 15.1 20.37 16.76 20.87 15.12
b ’ o
o b
[1] [M].
o
’ , 2004:72-91. (Department of Surveying
and Mapping, Wuhan University. Error Theory and Surveying
o Adjustment Foundation ~ [M]. Wuhan: Wuhan University Press,
2004:72-91. (in Chinese))
[2] ) . [J].

,2001,21(6):42-44. (ZHANG Liuzhu, YUAN Dongliang. Application
of the least—squares theory in runoff data processing [J]. Journal of

China Hydrology, 2001,21(6):42—44. (in Chinese))
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Calculating Annual Runoff by Condition Adjustment and Accuracy Assessment
ZHANG Yanli, ZHANG Liuzhu, ZHANG Jiajun, LIU Yan-e
(Hydrological Bureau of Yellow River Water Conservancy Commission, Zhengzhou 450004, China)

Abstract: According to the imbalance problem of the observed upstream and downstream annual runoff data, this paper put forward
the conditional adjustment calculation method using the least square condition adjustment model, and discussed the principle of the
least square method, the mathematical model and the deduction calculation process of the annual runoff data by conditional
adjustment method. By the calculation results of the 8—year observed annual runoff data and the water change amount at the 6
hydrometry stations in the reach between the Huayuankou and Lijin hydrometry stations, it shows that the conditional adjustment
can eliminate the contradiction between the annual runoff data of the various hydrometry stations and the water change amount of
the adjacent hydromety stations, so as to achieve the special and yearly water amount balance, give the scientific accuracy
assessment, and make the adjusted runoff data more reliable and practical.

Key words: condition adjustment method; water balance; annual runoff; accuracy assessment

( 49 )
seepage of a dam foundation with deep and thick covering [J]. [J]- , 2014,36(2):90-92. (MAO Haitao, WANG
Journal of Geological Hazards and Environment Preservation, Xiaoju, FU Yanan. A infinite element coupling method for the
2012,23(1):83-85. (in Chinese)) infinite  deep pervious foundation seepage [J]. Yellow River,
[15] s R , . 2014,36(2):90-92. (in Chinese))

Three Dimensional Numerical Simulation Researches for Foundation Seepage and Analysis of

Seepage Stability: A Case Study of Wayan Reservoir
LI Duo'?, BAI Yun®, WEI Aihua'?

(1. Shijiazhuang University of Economics, Shijiazhuang 050031, China;
2. Hebei Province Key Laboratory of Sustained Utilization and Development of Water Resources, Shijiazhuang 050031, China;
3. Qinghai Survey and Design Institute of W ater Conservancy and Hydropower , Xining 810001, China)

Abstract: Dam foundation seepage of reservoir induces the loss of reservoir storage, but more important, it causes dam seepage stability and
deformation. This paper used numerical simulation of 3-D groundwater flow to calculate seepage quantity and analyze seepage stability, which has
solved the problem of surrounding, bottom boundary of irregular and heterogeneity on vertical sequence well. Meanwhile, the calculation accuracy
was enhanced. This study was applied to the Wayan Reservoir in Qinghai Provence. According to the hydrogeological characteristics of dam
foundation ,a model for the three —dimensional numerical simulation of flow was established to solve the seepage problem of this reservoir. To
evaluate the seepage stability of dam, this paper analyzed the leakage quantity and hydraulic gradient of egress section in conditions of different
depth of impermeable wall. The results show that the dam foundation of Wayan Reservoir is in the steady seepage state, when the depth of anti—
seepage wall is more than 50m. The seepage quantity reach 12 012m?/d with the depth of anti—seepage wall is 50m.

Key words: dam foundation seepage; seepage stability; seepage deformation; seepage simulation; Wayan Reservoir



