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Hlavni cile
a aktivity laboratore

Pracovni skupinu tvofi tym modelaid zaméreny na feseni
sdruzenych (multifyzikalnich) a geochemickych uloh,

tedy problémU ovlivnénych souc¢asné nékolika fyzikalnimi
a chemickymi jevy. Jsme schopni analyzovat problém,
fesit dil¢i ulohy a interpretovat vysledky simulaci ve
vztahu k méfenym datlim a celkovému porozuméni
problému. Skupina ma kromé modelovani zkusenosti

s tvorbou informacnich systémd za Gcelem sbéru a spréavy
dat o zZivotnim prostiedi, jejich zpracovanim za vyuziti
statistickych metod a matematického modelovani.

Odborné zaméreni laboratore

»transport rozpusténych latek v podzemni vodé spojeny
s geochemickymi interakcemi a $ifenim tepla,
»transport nanocastic v poréznim prostredi spojeny
s jejich agregaci,
> interpretace transportnich experiment(, identifikace
parametrl modelu,
»vyzkum vypocetnich metod pro feSeni sdruzenych uloh,
> tvorba problémové orientovanych informacnich systémd.

Specificka zarizeni a vyvojové nastroje

Méame laboratof vybavenou pro kolonové transportné-
reakéni experimenty v malém méfitku a nastroje pro simulaci
proudéni vody v poréznim prostfedi, transportu latek a tepla
a chemickych reakci—napf FEFLOW, GWB, MODFLOW,
MATLAB, RStudio, Python, Visual Studio, SageMath, Pentaho,
ad. vlastni SW.

Nabizené technologie a expertni ¢innost

Sbér a zpracovani dat z monitoringu zivotniho prostfedi
(zejména podzemni voda), adaptabilnost na dlohy riznych typd,
poloautomatizované nacteni archivnich dat do databazového
systému, pokrocilé statistické metody pro zpracovani dat,
modely podzemni vody a geochemickych interakci (navrh,
provedeni, validace modeld tfetich stran), tvorba aplikaci pro
spravu dat (databaze, datové sklady), vizualizaci (geografické
informacni systémy, 3D modely, mapové webové aplikace),
modelovani a pokrocilé hodnoceni Zivotniho prostredi
(multikriteridini analyza), systémy véasného varovani, systémy
pro podporu rozhodovani, objektové modely réiznych pfirodnich
jevl, multioborova spoluprace v ramci skupiny lidi napfiklad pfi
vyvoji simulaénich prostiedka.

Main objectives and activities
of the laboratory

The working group consists of a team of modellers focused

on solving coupled (multiphysical) and geochemical tasks, i.e.,
problems affected by several physical and chemical phenomena
at the same time. We are able to analyse the problem, solve
partial problems, and interpret the results of simulations

in relation to the measured data and the overall understanding

of the problem. In addition to modelling, the group has experience
in creating information systems for the purpose of collecting

and managing environmental data, and their processing using
statistical methods and mathematical modelling.

Professional focus of the laboratory

» Transport of solutes in groundwater coupled with
geochemical interactions and heat transfer,

» Transport of nanoparticles in porous media coupled with
their aggregation,

» Interpretation of transport experiments, identification
of model parameters,

+» Research of computational methods for solving coupled
problems,

» Creation of problem-oriented information systems.

Specific equipment and development tools

Our laboratory has the necessary equipment for small-

scale column transport-reaction experiments and tools

for simulation of water flow in porous media, transport

of substances and heat and chemical reactions-e.g.,
FEFLOW, GWB, MODFLOW, MATLAB, RStudio, Python, Visual
Studio, SageMath, Pentaho, as well as in-house SW.

Offered technologies and expert activities

Collection and processing of data from environmental monitoring
(in particular groundwater), adaptability to tasks of various
types, semi-automated uploading of archive data into database
systems, advanced statistical methods for data processing,
groundwater models and geochemical interactions (design,
implementation, validation of third party models), creation

of data management applications (databases, data warehouses),
visualisation (geographic information systems, 3D models, web
mapping applications), modelling and advanced environmental
assessment (multicriteria analysis), early warning systems,
decision support systems, object models of various natural
phenomena, multidisciplinary collaboration within small teams

of experts, for example for the development of simulation tools.
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