
Geophysical Research Abstracts
Vol. 20, EGU2018-5720, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

Development of new analytical solution for land-derived solute transport
under tidal fluctation
Heejun Suk (1) and You Hong Khim (2)
(1) Korea Institute of Geoscience and Mineral Reousrces, Groundwater & Ecohydrology Research Center, Daejeon, Korea,
Republic Of (sxh60@kigam.re.kr), (2) Korea Institute of Geoscience and Mineral Reousrces, Center for HLW Geological
Disposal

A one-dimensional semi-analytical solution of land-derived solute transport, subject to tidal fluctuation
in a coastal confined aquifer, was derived using the generalized integral-transform technique (GITT). To
investigate the plume migration of land-derived contaminants within a tidally influenced aquifer, both
spatially and temporally varying expressions of the Darcy velocity and dispersion coefficients obtained
from the analytical solution of the groundwater head response, which were subject to sinusoidal boundary
conditions due to tidal fluctuation, were considered. This new semi-analytical solution was verified
against a numerical solution, as well as the peak location trajectory obtained using the Predictor-
Corrector method. Sensitivity analyses of tidal amplitude, hydraulic conductivity, and storage coefficient
using the proposed solution were performed to understand plume behavior with regard to plume shape,
plume spatial moments, and macrodispersion coefficients to gain a better understanding of the transport
mechanisms. As the tidal amplitude, hydraulic conductivity, and storage coefficient were increased, the
peaks were travelled faster, and peak concentrations were decreased. In addition, an increase in tidal
amplitude, hydraulic conductivity, and storage coefficient caused an increase in variance as well as the
macrodispersion coefficient. It was observed that negative macrodispersion appeared when the storage
coefficient was largest, as well as when the difference between landward-directed advective velocity
at the leading and trailing edges of the plume was greatest. This newly developed semi-analytical solution
provides a useful mathematical tool for validating numerical models and understanding the physical
mechanism of the migration of plume discharge to the sea or estuaries within a tidally influenced aquifer.


