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Abstract

The increasingirbanizationin coastal regions, associated with expanding agricultural
andindustrial activitiesposessignificantstress orlocal water resources, resulting in seawater
intrusion andtherrelated degradation of water quality.

This studyfocuses on the hydrogeologl processes of the coastal paftArgolis
alluvial aquifer system The salinization ofthe unconsolidatedaquifer is a subject of
investigationin this region since 1960, so the area has been focal fooimariousresearches,
technical applicationsral experimentahctivities of Managed Aquifer Recharge (MAR)n
order tocombatthe problemof seawater intrusiorArgolis regionis particularly imporant due
to theimportant economic impacts of tlagriculturalproduction for the regianTo cover the
needs from these activities, the needed amount of water that isdxgiogedfrom the aquifer
and the natural characteristics of the area reduitthe groundwatersalinization problem that
has progressedland.

Firstly, a bibliographt review wasonductedor thegroundknowledge and thgeneral
characteristics ofhe study areaA significant part of the thesis algwovides informationpn
both technicahndscientific level, with respect to the application of Managed Aquifer Rgehar
through the last decadda addition this study involved the applicatiasf a geospatial database
implemented in Spatialite and a set of tools which are designed in order to improve the
management, visualization and interpretation of collected hydtagjeal and hydrochemical
data. Thisdatabase enginellows the user: (1) to manage and query any hydrogeological
measurement (e.g. groundwater hydraulic heads, groundwater abstractions etc.) that are stored
within the database; (2) to apply one or sal/guery criteria (e.g. time interval, groundwater
measurement) and to combine them for advanced sieaiporal queries on the
hydrogeological data stored in the database; (3) to create thematic maps ( e.g. groundwater
quality maps) of the selected ptd, time interval and parameters; (4) to calculate some
general statistics, i.e. minimum, maximum or average for each selected hydrogeological
parameter, such as piezometric level, pumping rates etc.; (5) to query the depth or the
thickness ofthe defined hydrogeological units and to represent these values in a map as
point features, with the possibility to interpolate results.

The simulation of théhydrogeological process afeawater intrusiorior the caseof
Argolis field wasachevedby using the FREEWATplatform, which incorporateappropriate
codesfor numerical groundwater flow simulatiosuch as MT3DMS an@&EAWAT. The
phenomenon of seawater intrusion was achieved through the applicatitnSEAWAT code
which actuallyincorporates the use MT3DMSto solve the solute transport equation, using the
solutions from the MODFLOWith respect to thegroundwater flow undevariable density
conditions

The synthesis of the application of all the above Information Technologies, are proved
to be a managerial tool of ample importance for the water resources management of coastal
aquifer systems that suffer from seawater intrusion due to extensive irrigedictices.
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AiGypaupa Piper 2019
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SAR Plot
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