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Fig.2 Scree plot of factor analysis
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Table 1 Eigen values of factors before and after rotation and explained variance
(%) (%) (%) (%)
1 3.979 56. 842 56. 842 3.628 51.834 51.834
2 1.364 19. 480 76.322 1.617 23. 106 74.940
3 1.260 17.993 94.315 1.356 19. 375 94.315
2
Table 2 Communalities and component matrix of factors
1 2 3
upl 1. 000 0. 969 0. 002 0.984 0.013
up2 1. 000 0.912 -0.224 -0.021 0.928
up3 1. 000 0.976 0.983 0.095 0.016
up? 1. 000 0.982 0. 941 0.307 -0.037
up8 1. 000 0. 852 0.599 0. 057 0. 700
up9 1. 000 0.979 0.989 0.017 -0.045
upl0 1. 000 0.932 0. 625 0.736 -0.010
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Fig.3 Hydrograph of factors
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Fig.4 Comparison of daily rainfall and rainfall factor
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Table 3 Results whether rainfall factor is taken into account or not
xy(h) %, (h) w3 (h) x4 (h) R F S
WE7 -1 1 1 — — 0. 8329 471. 1382 0. 052629
WE7 -2 0 9 — — 0. 8896 788. 7685 0.012685
WE7 -3 243 162 — — 0. 9093 993. 6681 0. 009151
WE7 -4 240 162 — — 0.9158 1082. 0770 0.007144
WE7 -1 1 1 499 201 0.8374 426. 7841 0. 052002
WE7 -2 0 9 500 378 0. 9044 816. 6170 0.011856
WE7 -3 503 503 402 229 0.9718 3089. 4270 0. 005188
WE7 -4 503 108 405 233 0.9742 3383.0740 0. 004020
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Fig.5 Fitting between measured values and calculated ones
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The general tracing model of measuring flow velocity
based on mass conservation

LIN Tong' CHEN Jian-sheng® CHEN Liang’
1. Wenzhou Institute of Hydraulics & Estuary Wenzhou 325000 China;
( y y

2. Hohati University Nanjing 210098 China)

Abstract: Tracer logging technique can accurately detect the velocity of groundwater seepage and the
traditional point dilution is suitable for computing seepage velocity without vertical flow influence. This paper
firstly introduces the research which is aimed to compute horizontal seepage velocity under the influence of
vertical flow and then pointes out that there are some unreasonable problems of the existing models. The
authors rebuild the computing model of seepage velocity under the influence of vertical flow based on the mass
conservation. In the new model the vertical flow velocity and horizontal flow velocity are considered as a
function of v,(z) and v,(z) . Finally the seepage velocity of the 6# drilling well which is affected by vertical
flow of The Xiaolangdi reserve regulation reservoir is computed with the new model. The computed seepage
velocity is consistent with the result of leakage investigation.

Key words: mass conservation; isotope tracer; seepage velocity; vertical flow; dilution formula
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Statistical model for seepage based on factor analysis for
calculating rainfall factor and its application

HUO Jixiang SONG Han-—zhou GU Xiao-yong WU Zhi-wei
( College of Earth Science and Engineering Hohai University Nanjing 210098 China)

Abstract: Statistical model for seepage is an effective tool to analyze the flow dynamics. The accuracy of the
model depends on the factors involving in the model. As the pumped storage power station has a special
running condition a factor analysis of the groundwater level is carried out and the extracted rainfall factor is
applied in the statistical model for seepage based on lag effect. The results show that the model has a better
accuracy compared to the non—rainfall one. Conclusions can be drawn that this method can be widely used in
the absence of rainfall data or different monitoring frequency.

Key words: factor analysis; developed statistical model of seepage; rainfall factor; pumped storage power

station



