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Fig. 1 The phreatic seepage field by a stream
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Table 1 The dynamic data of water table (2013-08-26~2013-08-27) and the process of “inflection point method”

t/h 3 6 9 10 11 12 15 18 21 24
h/m 26.84 26.89 26.95 27.01 27.08 27.15 27.23 27.31 27.39 27.46
o(x,t) /(m/h) 1.33x1072 1.67x1072 2.00x1072 2.00x1072 2.33x1072 2.33x1072 2.67x1072 2.67x1072 2.57x1072 2.43x107>

i WIAKAE N 26.80 m, BT HB EIFR =5 30.66 m .

Note The initial water table is 26.80 m and the ground level is 30.66 m .
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Solution of the Transient Stream-Groundwater
Model With Linearly Varying Stream
Water Levels

WU Dan, TAO Yuezan, LIN Fei
(School of Civil and Hydraulic Engineering, Hefei University of Technology ,
Hefei 230009, P.R.China)

Abstract: Based on the first linearized Boussinesq equation, the analytical solution of the tran-
sient groundwater model for description of phreatic flow in a semi-infinite aquifer bordered by a
linear stream with linearly varying stream water levels, was derived through the Laplace trans-
form and in view of the integral property of the Laplace transform. The solution is composed of
some common functions and its expression form is relatively simple. According to the mathe-
matical characteristics of the solution, its corresponding physical meaning was discussed. The
variation rule of the phreatic level revealed by the solution shows that the temporal variation
curve of the aquifer at any point is fixed and has nothing to do with the change rate of the water
level of the river channel. The time of the maximum speed change of the phreatic aquifer nonlin-
early varies with A. Based on the variation rule of the phreatic level, the method determining the
aquifer parameters with the changing velocity of the phreatic level was established, and the
process of obtaining the parameter with the inflection point method was demonstrated through

an example.

Key words: phreatic flow; channel boundary; linearly varying water level; Laplace transform;
integral property

Foundation item: The National Natural Science Foundation of China(51309071)

5| AZ<3z/Cite this paper:

SFt, WA, MRC TR AL AR A A T T SR T K AR AR S R R AR [ ] IR AL

2018, 39(7) : 1043-1050.

WU Dan, TAO Yuezan, LIN Fei. Solution of the transient stream-groundwater model with linearly va-

rying stream water levels[ J]. Applied Mathematics and Mechanics, 2018, 39(7) . 1043-1050.



