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Analytical Theory
Li et al. 2004

Assumptions
* Homogeneous and isotropic
* Shallow aquifer
* Vertical Beach
* Small Amplitude
(A<< aquifer depth)
* Negligible capillary fringe
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Analytical Theory t

Li et al. 2004 dh ‘ X ‘
= h(x,t) = — erfc

Assumptions

. Homogeneo.us and isotropic hy = Aexp[—B(t — t,)?]

* Shallow aquifer Shoreline e fctor

* Vertical Beach amplitude Storm duration=B-1/2

* Small Amplitude
(A<< aquifer depth) Hydraulic conductivity

* Negligible capillary fringe D K - z Aquifer depth

S Specific yield



Analytical Theory t

Li et al. 2004 dh ‘ X ‘

e h(x,t) = —Oerfc

FACLEE PN ) Gl
Assumptions
. ?ﬁrﬂogeneo.tés and isotropic hy = Aexp[—B(t — t,)?]
d 'OW aquirer Shoreline Time factor

e Vertical Beach amplitude  Storm duration=B-/2
* Small Amplitude

(A<< aquifer depth) Hydraulic conductivity
* Negligible capillary fringe D K - z Aquifer depth

S Specific yield

Applied analytical theory to 14 storm events
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Tides

Storm Pulse S. Clark et al. 2018
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Hypotheses for difference in estimated diffusivity between
tides and storm pulse

* Wavelength Sz

Shallow aquifer assumption: g <<l
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Hypotheses for difference in estimated diffusivity between
tides and storm pulse

* Wavelength Sz

Shallow aquifer assumption: g <<l
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Hypotheses for difference in estimated diffusivity between
tides and storm pulse

* Wavelength Sz

Shallow aquifer assumption: g <<l

Assuming $=0.2, z= 30 m, and K= 13 m/day:

Diurnal Tide
Swz _ 29
K — "

* Inland head level mmmp Salinity
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Summary
 Storm increases in groundwater level (bulge) at dune cause inland flow.
 Time and space evolution of bulge reproduced with analytical theory.
* Diffusivity estimated for bulge smaller than that for tides??



Summary

Storm increases in groundwater level (bulge) at dune cause inland flow.
Time and space evolution of bulge reproduced with analytical theory.
Diffusivity estimated for bulge smaller than that for tides?

Future Work

Determine whether salt plume under
dune results from inland flow
Determine whether plume affects
bulge propagation

Combine analytical theory with
precipitation to flooding
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