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Water-Level Fluctuation due to Groundwater-Surface Water
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ABSTRACT

Analysis of water-level fluctuation due to goundwater-surface water interaction in coastal aquifers is carried out by
numerical modeling. The conceptual model used in this study has a stream boundary and a tidal boundary that forms a
right angle and the stream partially penetrates the aquifer. We analyzed the effect of each boundary and the simultaneous
effect of the two boundary conditions. The area of influence caused by the stream boundary increased during the
simulation, while the influence zone of the coastal boundary was relatively constant. The groundwater level near the zone
where two boundaries meet may rise by the action of combined effect of the two boundaries or may not change by
cancelling the effect of each boundary. Thereafter, care must be taken when hydraulic parameters are estimated using
sinusoidal oscillations of hydraulic head in coastal aquifers. Sensitivity analysis is employed to develop insight into the
controls on groundwater level fluctuations. In this study our analyses focused on the effect of conductance and the stream
width to the aquifer nearby.
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Fig, 1. Conceptual model for the problem considered in this paper; (a) plan view, (b) cross-sectional view.
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Fig. 2. Change of amplitude of groundwater level with distance
from coastline at =3 hr (a) and phase delay with distance (b) at
zone 1 and zone 2 respectively.
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Table 1. The dimension and input parameters for the hypothetical model

Dimension of model

Size of model

1,000m in x direction (70 columns)
1,010m in y direction (71 rows)
20m in z directions (21 ayers)

spacing in x direction 10m, 15m, 20m

spacing in y direction 10m, 15m, 20m

spacing in z direction 10m, 10m
Input parameters

horizontal hydraulic conductivity (K, K,) 200md™’

vertical hydraulic conductivity (K,) 2md™!

specific yield (Sy) 0.1

specific storage (Sy) 1X107° m™

stream width 10m, 20m, 40m

conductance of streambed

5, 10, 20, 30, 40m*h™

Boundary condition

North, East side
West side
South side

No-flow boundary
Caucy boundary
Dirichlet boundary
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Table 2. Stream leakage and groundwater level for different conductance of streambed at =60hr

Clmh™] percent change w stream leakage percent change groundwater percent change
of C [%] [m] [m*h ™ of leakage [%] level [m] of level [%]
5 0.0 10 2372 0 0.03 0
10 100 10 338.8 43 0.10 233
20 300 10 4379 85 0.16 433
30 500 10 491.1 107 0.19 533
40 700 10 526.1 122 0.21 600
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W percent change C stream leakage percent change groundwater percent change
[m] of C [%] [m*h™] [m*h™} of leakage [%] level [m] of level [%]
10 0 40 526.1 0.0 0.21 0.0

20 100 16.6 528.6 0.5 0.21 0.0

40 300 6.6 530.0 0.7 0.22 4.8
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