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Analysis of stream-aquifer using nonlinear Boussinesq equation
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To investigate the flow characteristics by the water stage variation between stream-aquifer, the new solution of
nonlinear Boussinesq equation was derived and extended using the Boltzmann transformation. The soundness of
the analytic solution obtained from this study was examined by the comparison with the linearized analytic
solution and the numerical solution by finite difference method. And the movement, velocity, flowrate and
volume of flow caused by the stage variation of stream and the existence of regional gradient were estimated.
This new analytic solution can express the groundwater movement between stream-aquifer. So, it might be
helpful to manage water environment.
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Fig. 1. Schematic of stream-aquifer.
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Table 1. Used parameters
WA % 0

K (%545 1.0 m/day

S (AFAT) 0.1

t (A7) 1~1,000davs

x (sHHozye A 1~100 m
ir (AE%Ah 0.01
ne (FEFTE 0.15
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Fig. 2. Ratio of head by Eq.(18), (26), and (27) at t =
100 days.
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Fig. 3. h/hy versus dimensionless parameter.
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Fig. 4. h/hy versus distance with time.
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