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Lietuvos pozeminis vanduo yra daugiasluoksnio Baltijos artezinio baseino dalis. Pozeminé
hidrosfera yra kritiSkai svarbus vandens istekliy Saltinis Lietuvoje, aprupinantis Zemés k],
pramone ir individualius vartotojus. Sio tyrimo tikslas yra panaudoti pazangius dirbtinio
intelekto (duomenimis grjsto modeliavimo) metodus, siekiant analizuoti, modeliuoti ir
prognozuoti Lietuvos pozeminio vandens savybes, daugiausia démesio skiriant gélo vandens
sluoksniams. Tyrimas apjungs anksCiau sukurty matematiniy modeliy (MODFLOW),
vandeningy sluoksniy geometrijos, palydoviniy ir meteorologiniy sto¢iy duomenis. Pagrindinis
tikslas — patobulinti tradicinius arba sukurti inovatyvius pozeminio vandens savybiy nustatymo
metodus.

Pagrindimas: tradicinis matematinis modeliavimas hidrogeologijoje remiasi fiziniy procesy
simuliacijomis, kurios daznai biina palickamos statiSkos ir neatspindi besikeifiancios
situacijos. Duomeny atnaujinimai reikalauja rankinio jvedimo j esamus modelius ir daznai néra
igyvendinami. Istoriniy hidrogeologiniy duomeny ir nuotolinio steb¢jimo technologijy
integravimas | dirbtinio intelekto modelius leisty pateikti aktualias jzvalgas apie gélo
pozeminio vandens bukle Lietuvoje, pvz., pozeminio vandens lygi, operatyviau. Tais atvejais,
kai fiziniai procesai yra neaiskis, tradiciniai modeliai yra riboti ir galéty biiti pakeisti masininio
mokymosi ar kitais dirbtinio intelekto taikymais, siekiant gauti reikalingus rezultatus.

Duomenimis gristy modeliy panaudojimas leisty spresti tokias problemas, kaip istekliy
tvarumas, atsparumas ir klimato kaitos poveikis.
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Lithuania groundwater is a part of multilayered hydrogeological unit Baltic Artessian Basin.
Groundwater is a critical resource in Lithuania, providing freshwater for domestic, agricultural,
and industrial uses. This research aims to leverage advanced data-driven modelling techniques
to analyse, simulate, and predict groundwater features in Lithuania, focusing on freshwater
bearing aquifers. The study will integrate data from previously developed mathematical models
(MODFLOW), aquifer geospatial parameters, satellite data, and meteorological records to
create models that enhance conventional approaches or develop novel methodologies.

Justification: conventional mathematical modelling in hydrogeology is based on physical
process simulations, which are mostly static. New updates require manual input of data into
existing models and adjustments, which is time consuming and often omitted. Encompassing
historical hydrogeological data and remote sensing technologies into data-driven models would
enable to make up-to-date insights into the regional situation of fresh groundwater in Lithuania,
e.g. groundwater level. In cases where physical processes are unclear, conventional modelling
is limited and could be substituted for machine learning or other artificial intelligence
applications to get desired results.

This approach will address critical challenges such as groundwater resource sustainability,
resilience, and the impacts of climate change.



