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SCIENTIFIC PROGRAM

Wednesday (15.05) 7z Short course on trend analysis z pre-conference short course by
Dr. Manfred Mudelsee (Venue:- 4! 0! "h 01 AO 2ACETTAI

Hungarian Academy of Sciencad-x ¢ ¢ th 07 AOh * OQOOEAO - E

09:30-10:00 Registration

10:00-11:30 Course lecture
11:30-11:45 Coffee break
11:45-13.15Course lecture
13:15-14:00 Lunch

14:00-15:30 Course lecture/exercises
15:30-16:00 Coffee break
16:00-18:00 Course lecture/exercises

Thursday (1 6.05) 7
09:00-10:25 Registration

10:00-10:25 Coffee break

10:25-10:30 Opening ceremony with speeches by
Ferenc Fedor - President of the Geomathematical and Informat&Section ofthe = Hungarian
Geological Society

~ PN

10:30-11:45 Climate modelling past and future 7ZAEAEOq ) OOOUT '8 ( AOOAI
1 Keynote speaker:Manfred Mudelsee - Geological Climate Archives and Time Series
Analysis

T 301 AT O ' OTestidg chronological precision and accuracy of ag#gepth models
built with limited available dates using geomathematical tools
OUE " A A 8patilgnterpolation of the temporal trend of climatic elements
OO0OUT ' 8LinitAtiord Aof $pectral analysis of time series with timescale error
and variable temporal resolution

T )U
T )O
11:45-13:00 Lunch

13:00-14:00 Quantitative methods in palaeontology zchair:! OOEI A 6 EOUC
f  Keynote speaker* & U O A /& Fronk perditage to Procrustes: A historical review of the
growing use of quantitative methods in Hungarian paleontology
T " UOPUO ''1 AAOATI ETEIT C OEA 3AT OITEAT AETT OAOO Al1
T ' OOEI A 6 E Adib@ated landmark analysis: a new methodology

[ eece dmwemms |




GEOMATES 2019

International Congress on Geomathematics in Earth& Environmental Sciences

14:00-14:30 Coffee break

14:30-15:45 Agrarian - and environmental informatics &
Geoinformatics z chair:* UAT O 3 UAOI UOE
1 Keynote speaker:Tomislav Hengl - Predictive Soil Mapping using ensemble Machine
Learning: automation opportunities and remaining  challenges

1 $EACI -ACAIEPAO "1 OCAO 3AT OATT A
Mobility analysis of Arsenic and Lead in fluvial sediments. A study
case in the Baiut Mining Area, Romania.

T 01 OAO 3 UA hestigation of geochemicaimicrobiological processes in the Drava

River floodplain basal on environmental geochemical data
T ) O0OUT %l Rdfundancyfee topological data structures

15:45-17:00 Mathematical aspects of reservoir geology 7
chair.- AOET # OAQOET OEc¢
 Keynote speaker) OO OUT zMdiiedaiical aspects of reservoir geology z a casestudy

1 Szabolcs Borka Insight into multiple -point simulation of a deepwater system, ! 1 CU & (#
field, Hungary
T *01T 17 O ' AEBoke®egimes and REV: a @ased model for the BCF
T - AOET # OA Gtkologyprediction in the subsurface using artificial neural  networks
on well and seismic datg a stochastic approach
18:00-22:00 Ice breaker dinner at the NanaBistroj 071 AOh +EOQUI U 0008 ¢ Q

Friday (1 7.05) 7

09:15-10:00 Conquering space - remote sensing z chair: Ferenc Fedor
f Keynote speakerMark McCaughrean -%3 ! 8 O DBl Al A Ozoaxe expldietafivhys O
explorers
T 'TAT O . i Bdosatistical analysis of Raman spectrographic data of the

Chelyabinsk meteorite

10:00-10:30 Coffee break

10:30-12:00 Analysis of monitoring time series zchairr0i OAO 4 AT T O
f Keynote speakerMUrk - T 1 T-Bi@Data in Geosciencesz Challenges and Novelties
 NorbertMagyar ! OOAOOI AT O T £ OEA CcOi 01 AxAOAO AT AEAO
Neusiedler See using multivariate data analysis methods.
T (AOOAE ! 1 fheidfbence of anube on the groundwater system in
Moh(ks Island
T -00OI 1T " ABylirdulic characterization using water level monitoring time series on

an example from EasterrHungary

| pees vuewmams




GEOMATES 2019

International Congress on Geomathematics in Earth& Environmental Sciences

T 01 OAO 4 Al $téxhastic analysis of different homogeneous river sections aseasonal
resolution on the River Tisza

12:00-13:00 Lunch

13:00-15:30 Data analysis in engineering geology zchair<ET O 4 EOEE

Keynote speaker; UOUI1 & -Pataabalysds in engineering geology

1 Seyed Morteza Davarpanah
Investigation of relationship between dynamic and static
deformation constants of rocks

1 Jalal Zenah Comparison of properties of porous limestone from different locations

14:00-14:30 Coffee break

L N~ s oz oA A

by data analysis and machine learning
T "AT AARE L, e80Ai AOOEA OOOAU 1 &£ OEA 01 EOOITGEO

1 Alina Vattai Effect of multi-stage shearing on shear strength of rock joint surfaces
1 <EIl GO£E Geomathematical evaluation of surface strength tests of stone
monuments

15:30-16:00 Assessment of geophysical datasets - interpretation & uncertainty  z chair:
I OAAOO 01 OAO 3 UAAs&
1 Byambasuren Turtogtoh
Application of the fuzzy emean cluster analysis over theYamaat
gold deposit inMongolia
! O AT A | AlReaduting the uncertainty of parameter estimation for the interval
inversion method using factor analysis

16:00-16:15 Break

16:15-17:15 Diverse faces of Geomathematics (posters) zchair:* UT T O ' AECAO

1 Sahar Saeidi Analysing land use change and geomorphometric parameters in
small watersheds

9 Lilla Hoffmann Comparison of interpolation methods for Hungary

T 1 001 O + & E Prdbability distribution of concentration time series data

1 Kamilla Modrovits Analysis of karst water recovery time series in a former mining
area, Hungary

T $U0U1 EAl  %OWitiumU Boscape of precipitation across the AdriatiePannonian
realm

T 01 OAO # OA Preliminary data of the geoarclaeological analyses on the
6 A O GHalend(mound) at Pusztaszer

T # OAAA 6 UCBate Pleistocene deglaciation and paleoclimate in the
Rau BarbatValley, Retezat Mountains, Southern Carpathians

OAC

| pees vuewmams
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1 Ana Kamenski Estimating subsurface lithology distribution of a theoretical model by
geomathematical methods

T 2i EA /1 OOT 1 UA 4ADPI AU
Environment development of a Transylvanian peat bog derives
from geochemical analysis

T ' OOEI A 6 E abdthark analysis ofS. citelloidegSciuridae, Rodentij

I OOEI A 6 E Ddérgwntin theRandom Forest

)y OOOUT ' 8 InteranBu@l AdctHation of xylem cellulose content of three treespecies

(2012-2017; Romania)

= =

17:05-17:30 Closing ceremony 7

) OOOUT ' 8Sedrefafyddthd Geomathematical and Informatis Section ofthe Hungarian
Geological Societyand the Geomathematical Sulbommittee of the Hungarian Academy of
Sciences

Ferenc Fedor - President of the Geomathematical and Informat&Section ofthe =~ Hungarian
Geological Society

18:30 Departure from the conference venue to the Conference Dinner Programme

18:40-19:25 Guided tour in theCathedrall £ riieéti@y at the western entrance of
Cathedral (from parking places))

19:30-20:00 Organ concert in theCathedral

20:05-22:30 #1171 ZAOAT AA AETTAO ET OEAsgr2ACOUO 2A0O0A

Saturday (18.05) z
10:00-12:00 Excursion z A step to Smartlab z automation in geology lead by Ferenc Fedor
(meeting at 9.30 conference venue parking lot or at the laboratory site)

1 Geochem Ltd.

1 Rock Study Ltd.

Kévagoszolos
GOLGOTA

Cserkut

PATACS

Leiben

Geochem Ltd.
Rock StudyLtd.

RACVAROS

erdi Ut
8 o

L6 ] BOLGARKERT
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Geol ogi cal Cli mate Arch
Anal ysi s

Manfred Mudelseé&*?
“Climate Risk Analysis, 37581, Germany, Bad Gandersheim, Kreuzstrassdeélgee @ climataisk-analysis.com
2Alfred Wegener Institutédelmholtz Centre for Polar and Marine Resea#570GermanyBremerhaven
Bussestasse24

Abstract

Geological archives, such as lake sediment cores or speleothems, provide information about past
climates. Absolute dating techniques, such as layer counting or U/Th mass spectrometry, constitute
the basis for the construction of the timescale of the climatchive. Measurements of properties

of the archive material, such as grain size or oxygen isotopic composition, supply proxy information
about the various climate variables (e.g., wind speed or precipitation). Geological knowledge about
the archives isndispensable for a successful interpretation of climate proxy time series (Bradley,
1999). Climate models can be regarded as a certain type of archive, which enables to look back in
time longer than what geological archives allow, and also into the future.

Statistical time series analysis, applied to climate records (instrumental, proxy, or model output),
allows to test hypotheses about the climate and quantify climate parameters. There are three
challenges imposed by climate time series. First, the randomponent often exhibits deviations

from normal shape. Second, it usually shows persistence or memory effects. Third, timescale
uncertainties constitute an additional source of uncertainty. Compaige statistical approaches,

such as bootstrap resampliray Monte Carlo simulations (Mudelsee, 2014), are indispensable to
meet the challenges and deliver robust hypothesis test results and climate parameter estimates.
This keynote illustrates comput@ge statistical methods on paleoclimate proxy time series.

Key words:Paleoclimate, Geological archive, Statistical time series analysis

References
BRADLER S (1999):Paleoclimatology2™ ed. Academic Press,San Diego, USA, 610p.
MUDELSEE, M. (2014): Climate Time Series Analsid. Springer, Changwitzerland,454 p.
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Testing chronol ogi cal o
agekepth model s built wi
dates using geomat hemat

{t YR2NY, DOz & {LEcYNSyIRS ¢ NBROKA 13¢ az2f yt NI
¥ Long Environmental Changes Research Group, Department of Geology and Paleontology, University of $zeged, 2
Egyetem u., 6722 Szeged, Hungamnail: gulyas.sandor@gecsreged.hu
2Archaeological Institt e of Hungarian Academy of Sciences, Budapest
3Institute of Nuclear ResearchdAS,4 026 Debrecen, Bem tér 18/ c Hu

Abstract

Quaternary paleoclimatic and paleoecologstatlies are focusing on the understanding of how major
climate forcings translate to the regional level triggering feedback responses. This is done through
comparing proxy results between records. Comparisons made at the millennial and centennial scales
with the aim of tackling leads and lags in the responses require the construction of reliable
chronologies. Agalepth model choice, dating density and quality significantly affect the precision
and accuracy of our chronologies. Thus, assessing precisi@teamécy of our models to make the

best possible choice is inevitabRrecision can be improved by increasing dating densities on the
one hand. But what if lack of funding hampers the inclusion of further dates in our analysis? In these
cases, a compads of the results of aggepth models can help. Classical @gpth models
significantly underestimate uncertainty and are not improved in precision after a threshold in dating
density is reached. Bayesian atgpth models considering chronological ordgmam the other hand

are more robust in providing realistic precision estimates. In this worlleggih models built using

14C AMS dates for late Quaternary paleoclimatic and paleoenvironmental records are presented. We
aim to test changes in chronologigaiecision and accuracy via changing the number of available
dates from a minimum (5 for a 10 m profile) to a maximum available level (10, 15). Precision is tested

through statistical comparison of theonhewsul t s
well the model describes the observed sedimentological features of our profile. An attempt is made
to see I f the chosen model is “accurate” for

precision and accuracy.
Key words:age-depthmodelling uncertainty, accuracy probabilistic approaches

Acknowledgements

Research has been carried out within the framework of University of Szeged, Interdisciplinary Excellence Centre,
Institute of Geography and Earth Sciences, Long Environmentaj€hd&esearctBroup Support of Grants 20391
3/2018/FEKUSTRAT and GINNB2152016n nnndg WL/ 9wQ FFNB | Oly2¢6f SRASRD
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Spati al Il nterpol ati on ¢
cli matic el ements

. SFONKRE Lellavitla €1 Sy G AYNBe
* Hungarian Meteorological Séce, Unit of Climatology | dzy 3 NBX mMAaun . dzRdk.h@ndefihu YA G A ¢
2ELTE FACULTY OF SCIENCE Doctoral School of Earth Sciences Budapest, Hungary

SVarimax Limited Partnership Budapest, Hungary

Abstract

Climate change studies require long term, haghality, controlled, spatial and timeepresentative

data series. The analytical trend analysis is the most commonly used method for quantifying the
degree and direction of changes. The purpose of this stady isummarize the mathematical
methods we use and to interpret the results obtained. We briefly describe our software developed
for the homogenization, quality control, missing data completion and interpolation of
meteorological time series. We review thasic concepts of the linear and exponential model, the
applicability of the estimation obtained in this way for the trend function. For our study we used
Hungarian time series of daily average temperature and precipitation sum for the perioe20971

We introduce the confidence interval which we calculated on a given confidence level for the point
estimationto highlight beyond the most frequently used trend coefficient also the start and end
point of the confidence intervaBesides, we examine in vahi cases the changes are significant, not
only for the annual values, but also for the seasonal and monthly values as well. We interpolated
the trend values at meteorological stations for the whole area of Hungary and we present them on
maps. In the caseftemperature increasing tendencies are appeared for the whole area of Hungary,

while in the case of precipitation the trends are significant only in small regions.

Key words Linear trend estimation, Climate change, Interpolation
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Li mitations odf stpiemd r e
wi t hmescale error and v
resol uti on

LAG@OtyYy DIP2NBL2IGOEYIENFI yv2a
TInstitute for Geological and Geochemical Research, Research Centre for Astronomy and Earth, Stiegegian

Academy of Sciences; H12 Hungary, dzR Il LIS & (i = . dgRaniig@@mkil.cgni n p
Cl Odzt G&8 2F aSOKFYAOIf OV MANYBANAYEY It NERPNDY B 6F ¥ !

Abstract

One of themost intriguing features of geochemical time series derived freairaentary records

(e.g. speleothems, ocean sedimenis}their periodic characteristi¢tlowever, timescale error and
variable temporal resolutioas their common features challgas their spectral analysis (Mudelsee

et al., 2009) Thus, the aim of the research was to stochastically model the spectral bias caused by
timescale error and uneven temporal spacingn simulated time series resembling the
characteristics of redlfe sedmentary records.Time series (of 2000 timesteps) with known
implanted period(s) (period time: 25, 50, 75, 100, 150, 200 step) known uneven spacing3avg. 5
step gaps) and timescale error (up to 250 steps) were modellaeditaic asedimentary derived

time series.An ensemble of potential timescal€¢s00 for each model combinatiomas retrieved

and their spectral characteristics exploraith REDFIT (Schultz & Mudelsee, 2002) ih Results
suggest thattimescale erroris the bottleneck ofsuch spectral analyses. However, increased
accuracy and precision of the detection of the periodic components benefits from a higher average
sampling resolution especially in the presence of larger timescale errors.

Key words:Spectral analysjSedimerdiry recordsUneven spacing, Timescale error

Acknowledgements
ldzi K2NB (GKFy]l GKS adzLIR2 NI 2F GKS . 2f&lF A W y2a

References

SCHULZ, M. AND MUDELSEE, M. (2002) REDFIT: estimatiogserespectra directlyrém unevenly spaced
paleoclimatic time series. Computers & Geosciences, 28(3)4281

a; 59[ {992 aodxr {/ I h[%Er 5dEX wme¢l[L{.9wD9wX wdX C[9Lc¢a!b
spectrum estimation in the presence of timescale errors. Noali&rocesses in Geophysics, 16(1)583
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From percentage to Proc
review of the growing U
met hods 1 n Hungari an pa

Wsi aS# tt+fFe
"ol i@l & [ 2N} YR | yA OGS} WilE Budapbst, Huidangwalelte ¥ DS 2 f
MTAMTM-ELTE Research Group for Paleontologi48iL Budapest, Hungary

Abstract

Paleontology has evolved from a largely descriptive branch of science to a disciplin@phas a
increasingly sophisticated quantitative methods. Each of the basic questions of various
subdisciplines are now routinely addressed by an array of mathematical methods. Taxonomists are
concerned by distinguishing species, biostratigraphers attempéedtablish the true temporal
sequence of evolutionary first and last appearances of taxa, paleoecologists reconstruct the
interaction of fossil organisms and their paleoenvironment, paleobiogeographers track spatial
distributions in a framework of movingootinents and changing ocean basins formed by plate
tectonics. Evolution of life itself is tackled by revealing phylogenetic relationships and the history of
biosphere is also assessed by reconstructing the history of biodiversity. For all of thesdiscienti
problems, many quantitative methods are borrowed from biologists studying similar questions of
the modern biota. Other, more specifically paleontological issues stimulated methodological
developments at the forefront of international paleontologicasearch. In Hungary, paleontology

for a long a time had remained a traditional, largely descriptive discipline, pursued by experts with
a solid knowledge base but little inclination to experiment with novel, quantitative techniques.
However, this started tochange in recent decades and a new generation of Hungarian
paleontologists is becoming swift to adapt new methodologies and embrace quantitative
approaches. This presentation offers a brief survey of selected topical studies to showcase the

growing appliation of mathematical methods in Hungarian paleontology.

L e s



mailto:palfy@elte.hu

GEOMATES 2019

International Congress on Geomathematics in Earth& Environmental Sciences

Datamining the Santoni &
| har kdat, Hungary

Dt aLdt NY,DH ®@SWG.22 ATIALRD Ap & A
o9l @I & ! yADepfaNiehil Eart@yfagh9 and Geoinformatickl17, HungaryBudapestt + T Y+ y& t @
prom. 1/A, albert@ludens.elte.hu
291 G@1 & | yADSNE raéantdlogh1317HNdganS Budapeat® 1tY . giam. 1/C.

SHungarian Natural History Museum, 1088ingary BudapestLudovika sqr. 2.

Abstract

CNRBY Hnanmo (G2 Hnanmy K ScahsmdviSed B398 rdcordsiofifiddingsifronl K | N
the Upper Cretaceous bonebed-&zEach record has 3D coordinates measured with-prglision
geodesic surveying tools. The abundance of data and the temporal extent of the excavations make
it difficult to see spatial relations and distributions without using 3D modelling and GIS technology.
Our method for using such amount of spatially referenced data for taxonomy, taphonomy and
paleoenvironmental analysis is without precedengihough, a GFBuilding workflow for the case

of this site was already published (Albert et al., 2018), the full capacity of the available spatial
database has not been evaluated y€he 3D model of the bonebed and the GIS made it possible to
easily execute fundamental statistion the database such as findings per cubic meter, but their
capabilities exceed such simple applications. The present study aims to show the results of the
exploratory datamining techniques including clustering of data and spatial querying. With a self
developed spatial analyser program, possible connections among the isolated bones were also
ARSYGAFASRI &adzAaA3SadAyda GKS LINBaSyoOoS 27F FdzNI

assemblage.
Key words:paleontological GISD palaeontologydatamining fossilmapping

References
ALBERTG., BTFALVAI D 48] A. $2018)Mapping the past: GIS and intrasite spatial analyses of fossil deposits in

paleontological sites and their applications in taxonomy, taphonomy and paleoec&al@eontologidlectronica, 21,

3, 1-22.
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Aut omated | andmar k anal
met hodol ogy

PGaAtNE = BYIGE  {+Al 6032 MkdskalPazbrig A
IMTAMTM-ELTE Research Group for Paleontologyl H, Hungary, Budapest,t T Yt y& t SGSNJ &ad o
viragattila.pal@gmail.com
29| ( @1 & Uihiverblly, Pepartment of Redntology, FM MM T = | dzy 3 NB S . dzRI LIS& G t#+ 1
3HAS, Institute for Nuclear Research, ICER)26, Hy 3 NB X 5SoNBOSys= .SY GSNJ

Abstract

Thelimitations of linear measurementgsulted in the steadily rising popularity ahldmark analysis
among morphologts The samenatomicalpoints, howeverare sometimes hard to find on each
morphologystudiedin a giverresearch Consequently, we are focusing here on outline analysis with
geometricaly definedlandmarks, which allow more flexibility when comparing shapés.aimed

to automateevery step possible of therocessby developingsubroutines in theR software

The first step is identifying outlines, which can be achieved automatically higimgontrast images,

or manually byegistering the coordinates of shapescriptor points witlthe ImageXoftware The
second step is to detect geometrical dad equidistant landmarks on the defined shapes
automatically using mathematical criteria. It allows objective and consequent point acquisition.
After eliminatingunnecessary variation itlhe size and orientation of the specimens, the third step

is to exeate a principal component or a canonical variate analysis on the coordinates. At this point,
a visual representation of the existing morphogroups is generated. Group recognition can also be
automated using a machine learning algorithm on the coordinatesdheir ordination results.

The versatility of the subroutines will be demonstrated on morphologically different groups
(including Late Triassic conodonts and Pleistocene mammals). Applying our protocol walh give
efficient method into the hands of theesearchers that can be used farquick and objective
morphological categorization @f wide variety of taxa

Key words:.Landmark analysigdutomation, Point acquisition
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Predictive Soi l Mappi ng
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Abstract

This talk aims to introduce both basic and new concepts in using ML in R for predictive mapping of
soil classes and numersoil properties. Machine Learning (ML) and data science in general are of
increasing interest for soil modeling and mapping (Hengl and MacMillan, 2019). ML methods such
as random forest, neural nets, deep learning and similar are now regularly used ¢cates0il

maps. But unlike geostatistical techniques, such as various versions of kriging, spatial dependence
structure in the data is often ignored in ML methods. If there is spatial structure in the-cross
validation residuals of ML predictions, this icates that the predictions are suboptimal and could

be improved by taking spatial structure into account. To address this spatial autocorrelation issue,
this talk introduces the use of thensemble ML algorithm@usually combination of random forest,
gradent boosting, support vector machines and neural networks / deep learning) in combination
with geographical distances to sampling locations, as additional covariates, to fit models and predict
soil properties (Hengl et al. 2018).

Our recent experience shows that using EMLsp helps produce more accurate predictions. We
anticipate that, in the coming A0 years, automated spatial prediction models will completely
replace previous qualitative and subjective mental models; spatial mingeftill be likely replaced

with new methods of automated spag¢ane modelling and prediction. Reichstein et al. (2019) have
recently reviewed limitations of using ML to extract patterns and insights from geospatial data. The
authors also agree that hylfimodelling approach, coupling physical process models with the
versatility of datadriven machine learning, appears to be the best path toward producing decision
ready soil information.

Key words: Ensemble Machine Learning, spatial interpolation, HighfoReance Computing,
Predictive Soil Mapping
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Abstract

Sedimentassociated transport can exert a key control on the transfer and fate of toxic substances
within fluvial systems (Walling & Colljn8016) The EUWater Framework Directive (= 2013)
prescribes sediment quality monitoring and trend analysis, in terms of taking measures to ensure
that the Hazardous Substances concentrations do not significantly increase in sediments and/or
relevant biota. The mobilt of total concentrationof metal(oid) (As and Pb) and major elements
(Fe, Al, Mn, S) were investigatidninewaste rock, stream sediment and floodplaediment along

the sourcepathwayreceptor chainn the catchment situated at the Baiut mining ar@aRomania.

The total concentration of metéid) and major elements iwaste rock, stream sediment and
floodplain samples were determined by FOES, in addition-My diffraction (XRDgnalysis for the
mineralogical compositioandpHdeterminationin floodplain sediments. The Kohn pipette method
was applied to obtain the granulometric composition. Descriptive data analysis reported
concentrations in the fluvial siments between 0.€2285 mg.kg As, 13.267990 mg.kg Pb, 35390
388,000 mg.kg Fe, 8,20686,270 mg.kg Al, 3621,530 mg.kg Mn and 6068393,000 mg.kg S.
Arsenic had strong negative correlation with pH (0.76) and the clay fraction, while Pb had strong
correlation with the silt fraction and no correlation with pH in the reducing floodplainnseqdts.

This demonstratethat As is in a mobile form in the studied floodplain while Pb is immobile and
most probably found in the physically weathered and transported original ore sulphide (eg. PbS)
forms.

Keywords:metal, contaminationstatistical anaysis, potentially toxic element, sediment
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Floodplains have received significant attention recently because they are densely populated areas,
covered by fertile agricultural lands and act as diverse riverine habitats. At the same time, these
important areas are sensitive receptors of PTE (Potentially Toxic Elements) contamination
originating from upstream mining and industrial areas endangering food safety and the ecosystems.
The large Drava River catchment has been impacted by industrial activitess hsgtoric times.
Previous studies have shown that the alluvial sediments record the contamination from upstream
mines and smelters (e.g. BleibeygNBS dzii K Ay ! dzadNAI X /I S RSt t NB
Floodplain topsoil (depth:@0cm) andsubsoil (depth: 5@0cm) samples in the actively flooded
alluvial plains and river terraces were collected along 10 esestions all along the Hungarian
Croatian border river Drava. In order to study the impact of contamination on soil microbiota, the
samples were analysed with IQ®S for chemical composition, in addition to FDA (Fluorescein
Diacetate) tests for the microbial activity assessment. Data was modelled with data analysis
methods including descriptive statistics, regression models and homdadgersts, complemented

by spatial visualisation with GIS based software. Results show that there is a significant difference
between alluvial plain and river terrace sediment contamination, while soil depth (topsoil vs subsoil)
seems to be an important féar for soil microbial activity.

Key words:Floodplain Contamination Data analysisMicrobial activity
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Abstract

Open Geospatial Consortium Simple Feature Access standard defined the concept of the topology
and the topological quality hftps://www.opengeospatial.org/standards/sfaOGC description,

2013), but this logic does not preserves the topology automatically, which is essential for spatial
data quality (Rigauet al., 2002). This paper introduces a data structure, which preserves topology
coming from the logical constructioof relational tables. This logic is redundasise, because

nodes and polygons (or curves) are in separated tables. Only points contains coordinates. Polygons
contain only references to points table, thus any changes in the points table are automatically
transited to polygons. This logic guaranties the topology preserving property of this data structure
(Elek, 2014, 2015). If a GIS software was based on this data structure, the topology would be a
native property of a polygon/polyline data set.

Keywords: topology, data structure, data quality
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Abstract

Following a workflow leading to the +&valuation of potential, opportunities and risks belonging to

a hydrocarbon field the crucial role of mathematics (including statistics, probability theory and logic)
and basic programming skills will be presentedyiag to highlight the colourful world of modelling

and the mindset related to it.

Theoilfield - in the scope of the case studywas discovered and put on production in 1947, but
based on its initial #place volumes and comparison to average Russianokgdbon field sizes it

was peripheral, so its development progressed at a very confined pace. This explains how and why

it is reaching the plateau production only last year and still has low recovery and room for
investment in redevelopment, andissti A A Iy AFAOFYydG YSYOSNI AYy ah[ G
YI1S GKS o0FasS F2N) 0KSAS ySg | LILINRBI OKSaszs 02y @S
while maintain the overall goal to arrive to a reliable output data set and recommendations. The
emphasis shihbe on the proposed work program including data gathering, development options,

subsurface activities that can contribute to lifetiregtension of the field and optimize recovery.

Key words:reservoir geology, geomodelling, geostatistics
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Abstract

The multiplepoint simulation is a quite new method for facies médg compared with indicator

and objectbased simulation. It is cdbased, but uses geometrical information (i.e. training image)
instead of semivariogim to describe spatial heterogeneity. The aim was to apply this algorithm to
model a deepwvater submarine fan system and to visually compare its result with the result of
indicator simulation.

¢CKS F2NXYIFGA2Y A& € 20F 0SSR AHOngdriEnSPlain.fit B &dscrided as® A S f
Pannonian(Late Miocene; Pliocene)deepwater submarine fan system belgimg to the Szolnoki
Formation.The data consists of faults derived from seismic, 163 well data (well logs: GR, RES, SP,
POR, PERM etc.) and soroore samples (7 wells). These were used to determine a simplified
channellobe-background (architectural elementsystem in each wellln lack of considerable
diagenetic effect, they can be regarded as flow units.

The buildup of the structural model inludesfive sandy and five shaly zones. Thaseconsidered

as sedimentary cycle¥he geometrical parameters of facies elements were derived from result of
indicator simulation. The channels are sinuous, the lobes showofasheetshapes with various

sizes per zones.

The facies model of multipleJ2 A y & &aAYdz F GA2y 3l @S o6l 01 GKS Sf
than indicator simulation. If we can accept that the architectural elements are able to behave as
flow units, this type of facies model mayddhe accuracy of petrophysical modeling.

Key words:deep water system, multipleoint simulation, architectural element
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Abstract

In this study we would like to demonstrate the small scale textural and petrophysical heterogeneity
of Boda Claystone Formation. For this purpose, thteeensional images (€ricks) of Boda
Claystone Formation drill cores were acquired by using a medica computed tomographic
scanner. The 3D images were calibrated to the sswle core description studieShe CT
measurements carried out iwo steps: (1) after vacuuming, (@fter water saturation The effective

pore structure was evaluated tsubtractng the vacuunCT imagefrom the saturated oneFrom

this protocol we got three parameterer the textural and pore properties: CT number of the dry
(vacuumed) stateCT number of the saturated statand the calculated effective porosity. The
spatial paterns of the voxels with similar porosity and textural characters were revealed by
generalized kmeans clustering algorithm. We applied semivariograms and 3D gradient analysis to
describe the spatial characters of the clustéfise Representative Elemeanty Volumes (REV) of
effective porosity for different rock typewere calculated by using a statistical process control
approach.

Independently of both the rock types and the sedimentary structures, two clusters could be defined:
one for the micreporosity and one for the macrgorosity regimes. The former showed a
continuous3Dspatial appearance, while the latter appeared in patcfidsese patches may also be
connected, at least partly, to some local montmorillonite aggregates. These clay minerals could lose
their structured water content during vacuuming and swell when adsorbing water during sample
saturation. In each rock types the igro-porosity regime could be related to low denstyck
fragments The mean effective porosity of the micqmore regime was about 0.02which
corresponds to the petrophysical core measurements. For the macro regimes the average was 0.1.
Both the micro ad the macreregimens showed longer verticahd shorter horizontal continuity.
TheaverageREV calculated for the rotkpesof the coreswas80-90 cnm?.

Key words:CT, effective porosity, REV, Boda Claystone Formation
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Abstract

Analysis of lithology and lithology related variables i tbubsurface is a key component in
exploration of subsurface. The conventional way is to use different mapping algorithms to
determine the properties in the inter well area based solely on well data or using seismic
explorations (attribute analysis; Radoli& Oliveros, 1998) in order to reduce uncertainty. Artificial
Neural networks are also used for this purpose but more as a deterministic approach than a
A020KIFAGA0 2yS 6. ND129%A6 SO IftdX wamtOd C2NJ
of Pannonian Basin, representing an old small oil field which is covered by 3D seismic and several
wells was selected. The artificial neural networks were first trained on a seismic attribute set
belonging to the well traces and afterword the predictioaswperformed in the intewell volume

using 100 trained networks. The final result was obtained by P90 values of the categorical values
that represent different lithologies. By this way the uncertainty of the lithology prediction in the
inter well area hadeen significantly reduced, especially in this case where to few well point data
were available to provide a variogram model for conventional deterministic and stochastic
approaches.

Key words:Atrtificial neural networks, stochastics, lithology, subescef
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Abstract

The European Space Agency's solar system science and exploration missions have beethmuch in
news in recent years, with the decatling saga of thd&rosetta comethasing spacecraft ants

Philae lander, the arrival of the ExoMars Trace Gas Orbiter and Schiaparelli lander at the Red Planet,
and the launch of the international BepiColombo mission to Mercury. I'll give you an insight into
these missionand others in ESA's fleet, their challenges and some key scientific results, and tell you
what's coming next in ESA solar system exploration, including new missions to study Mars, Jupiter
and its icy moons, and perhaps out to the ice giants, Neptune aadud, and back to Venus.

Key words:European Space Agency, solar system, planetary, space missions
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Abstract

In case of adequatamount ofdata, using statistical methods analyzing a spectrographic database
could provide profound information about unique petrographic features.

In this study, Raman spectroscopic analysis of shock induceeveie$t had been carried out on a
thin section of the Chghbinsk ordinary chondrite meteorite. Tlodtainedraw spectra have been
processed by a mathematical peak fitting analysisere Gaussian deconvolution approdsdsed

on the Voighitype curve fitting procedurevas usedin 91 cases, from three shock me#in types,
peak positions andfull-width at half maximum (FWHM) valued the Ramanractive bands of
substance olivine have been tested by statistical methods. The distribution of the attributes was
studied in histograms and scatter plots, additionally t8ample hdependent ttests were carried

out to examine the significant difference of population means in between olivine peak attributes
from different meltveins.

In the hypothesis test results two ohé three optically separated meiteins (Type 1 and?)
appearing in the thirsection,shows significant differencé LJ >{ betvweenmexpected values of
peak positions an&WHM valuesf the Ramanractive bands of substance olivine, however in some
peak attribute means the Type 2 mefein does not show significant difference with the other two
vein type mean attributeg p = . Wsin@thi3 method, we can obtain information about the
internal crystallite structure and crystallite size of the substantieine, which can be used to infer

the difference in the rate of solidification of the shock medtins.

Key words Geostatistical analysi®amanspectographyChelyabinskshockmelt vein
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Abstract

¢KS AYONBIFasS 2F W. A3 51 G Q Idynhdficallpdroivingayadabilityt & ©
and varianceof data that is foreseerto have a key role in the future of geoscientific research.
Without doubt other disciplines like economics, business sciences, medicablerdhaceutical
research have advanced significantly in the widespresel of Big Data methaidogy, geoscience

and geoinformatics ishowever slightly lagging behindlespite the eveincreasing amount of
monitoring data obtained from campaigns and continuous monitarifige goal is to provide an

overviewand raise some issues in this rapidly grogviield with an outlook tather disciplines.

Key words:big data, monitoring, economics, geoscience
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Abstract

[ F1S CSNI! kbSdzia A SRt SNk jpad & théeNguRiedherseiSecivinkeNBRtidegd R A y 3
Park in eastern Austridts water quality and amouns highlyinfluenced by the water quality of the
groundwater bodiesn the area. The groundwater qualitgnd levels are regularly monitored in the
vicinity of the lake.

In this study the time seried the interval between 1997 and 2012 were analyzed using multivariate
data analysis methal The sampling sites were clustered based on the water quality, datta the
distinguished groupsndicating aspatial pattern. The groundwater levels were assdsssing
dynamic factor analysis to obtain the common trends in the time series. Based on the results it can
be concluded that precipitation and evapotranspiration are the most significant driving factors of
the water levels. In many cases the dynamic factodels were more efficient when estimating the
water levels, than the ordinary linear regression models.

Key words:groundwater, water quality, data analysis, dynamic factor analysis
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Abstract

Mohacs Island is situated on the southern part of the Hungarian section of the Dataibega is

275 kn?. The island wathe floodplain of the Danube until the beginning of the 19th century when

it was drained and blocked from the river by embankments during river regulations. Our aim was to
explain soil development in the last hundrgdars for which the investigation of the influence of
Danube on the groundwater system and understanding of the relationship between groundwater
level and soil development are necessary.

Ten large flood waves were selected between January 2010 and Jude ¥t lagime and the
strength of relationship between groundwater levels and the Danube flood waves were investigated
with crosscorrelation function (CCF) of R statistical software package.

Only the higher flood waves raised the grandwater level Bagmtly. This raisingffect was
observed mostly at the wells not too far from river bank (<1000 m). The affect size inversly related
to the distance and it ceased at a distance of 2000 m from the Danube. We have concluded that
strong cofactors in groudwater flow are drinking water producing wells and geology (elevated
subterranean clay surfaces).

Key words:Groundwater Danube CCF
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Abstract
Il F2Rgytyta FNBI Aa t20F3GSR |G ( KaSegiénkl @isckan® LI |
area by hydrogeological aspect. The objective of our investigation was the hydraulic characterization
of shallow zone (upper 30 mbelow ground. A fiveyearslong hydrodynamic investigation
monitoring program was conducted which contains the toair frequency water level gaugement
in selected wells and quarterly groundwater level measurements in each monitoring well. Data was
analyzedusing traditional tools e.g. potential maps, statistical analysis of hydrographs. Additionally,
we calculated the ondaour frequency gradient timseries usinggeometrical method This tool is
useful to analye the temporal variation of spatial variabl@goundwater flow direction, connection
between surficial water bodies and groundwater).
Thefollowing observationsvere used to refine the conceptual site model:
f GKS ANRdzyRgl SN Fft26 RANBOUGAZ2Y GFNASaA Ay cnc N
9 this variation of groundwater flow direction caused by spatially different amplitude of fluctuation.
Significant spatial correlation was observed in fluctuation.
9 this variation was most dominant in the shallow aquifer, but this variation decreases im@odin

Based on these results the investigated area is located on regional discharge area, but this situation
is disturbed by a nested local scale unit basin.
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Abstract

Determining theecological niche space occupied phkanktic algae is importanto sustain the
biodiversity of surface water$n the presened research principal compoant analysis combined

with the outlying mean index was applied to 14 water quality time series (P@95) derived from

three previously determined homogeneous sections of the Hungarian part of the River{ligs.
found that, n the first upper sectionthe seasonal niche@® dimensional hypervolumesgyerlay

each other, and no clear separation could be detected. In the middaié lower reaches, however,

a clear separation was observedtween the seasond he main idea of the study was to not only
investigate the niches spaces as usually done in such ecological studies, but take into consideration
the homogeneous characteristics of the sampling sites in the different river sections in the Tisza.
The identification of these separate niches of the vasigseasons as the main indicators/drivers of
certain ecological communities (e.g. phytoplankton) proved possildieg the methodology
presented

Key words: combined cluster and discriminant analysis, hydrochensealsons, niche space,
principal component analysis
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Abstract

In this study neural networks were applied to armlyparameters of ecological systems. The
research targeted the parameters of Danube, with special focus on dissolved oxygen content. For
the purposes of hydrologicahalysisa reference modl containing all sampling points on the river
randomly allocated to either the training or the test set and a spatial configuration were developed.
This latter assessed data from three alternative locations, two of them were homogenous stations
and the thrd one as the last neighbouring station down the river was inhomogeneous. The objective
was to define the most efficient data structure for the training set. Using results from the
configuration implementing the spatial optimisation of Danube we justifieat if the training set

was of mixed structure (it contained data from both homogenous and inhomogeneous stations)
then this yielded a more efficient estimation.

Key words Combined cluster and discriminant analysis, General Regression Neural NEtsehek,
Basic Function Neural Network, spatial forecasting, spatial optimisation
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Abstract

The significance of data analysis in engineering geology has been increasing dramatically for the last
RSOFRSa® . SaARSa (KS a i NiteR dafedingingrainkthed&ighidation G A & (.
of exploration works new challenges have ariseifhe accelerated development of measuring
methods or instruments requigedeeper understanding of error sources and their contribution
composite error By the remarkable growing dbth the resolution of measuring instruments and

the frequency of data lgging the datesets to be analyzed beconmentinuallylarger and requires
special datamanaging and processing methods. According toupo-date in situ and laboratory
measurements it is clear that the isotropic, ndmeological andihear elasticity approach of
technical mechanics fails even for intact rocks, so it proved to be impracticablerim exacting
projects. Nevertheless, that owsimplified solution is still dominant in everyday static design tasks,
due to the complicated matheatical treatment of a realistic rock substance with its 21
independent variables, at leadturther rock mechanical and mathematical efforts with most likely
thermodynamic approach are desirable for elaborating powerful methods on that figid.
adequatemechanicaldescription of real rocknasses is even more challenging, matimponent

task. Various useful empirical methods have been developed but sometimes they are weighted by
site- or rock typespecific, norunambiguousand subjective elements. Newnore complex
approaches(e.g. Discrete Fracture Network, fractbhsed methods) are also used for the
description ofthe geometry ofdiscontinuitiesbut their mechanical characterization is generally
missing. Due to the mentioned problems, the numerical nilhdg as one of the togevel
evaluation methods of engineering geology, still has lots of uncertainties. The application of
complex, irregular 3D geometries would be essential for getting reliable modelling results but it
requires special Gligased prepeatory works. The presentation gives practical examples on the
abovementioned topics and makes an attempt to highlight some possibilities for stepping forward.

Key words:Engineering geology, Data analysis, Numerical modelliaginBrmatics
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Abstract

Determination of deformation constants of rock material is an essential part of any design in rock
mechanics. Recently, the relationship between static and dynamic elastic modulohasugh
attention in the scientific literature. The goal of this paper is to show, that there is a relationship
between elastic and dynamic constant for Modulus of elasticity (E), Modulus of rigidity (G) and Bulk
modulus (K). For this purpose, differenttddor igneous, sedimentary and metamorphic rocks were
collected and analysed from literature. It was concluded that for Modulus of elasticity there is
correlation (R = 0.9), for Modulus of rigidityR = 0.9) and for Bulks modulus?(R 0.78). The
observed relations can be explained in a universal thermodynamic framework.

Key words:Static and dynamidyiodulus of elasticity (EModulus of rigidity Bulk modulus (K)
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Abstract

The aim of this research is &valuate the properties of porous limestone according to laboratory
test results, which helps tainderstand the behaviour ofhis kind ofrock as a host rock of
underground cellar systemsh#@& statistical evaluation results make easierdaoose theinput
parameters for stability analysisof these underground structuresPorosity, density, water
absorption, US wave propagation, uniaxial compressive strength and indirect tensile strength were
measured in both air dried and saturated conditioascording to ASTM and EN codes. The
laboratory tests results represent the mechanical parameters of the studied porous limestone.
Cylindrical specimens of Miocene limestone were obtained from cellarmyist8udafok northwest

of Budapest.There were 641 parameters determined from testing of 132 specimdasist®al
parameters and correlations of the laboratory test resalts compared with previousijetermined
database by & 1 NJX2&0& &n#i Dweirj @ al. 2017 The results of thenalysesndicate that small
changes in lithologgnd theheterogeneous porous distribution causariationin mechanical and
physical parameters of the porous limestone.

Keywords:porouslimestone laboratory testsmechanical propertiestatistical analysis
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Abstract

Beingable to predict the physical properties and integray differently prepared and exposed
concretess important in economic, environmental and human safety point of view. By the use of a
neural network algorithm, the compres® strength of concrete is proven to be possible to
estimate. In this work, a study case is reproduced and different machine learning algorithms are
tested for the prediction of concrete strength. With the experiences collected, a new dataset is also
analysed focusing on parameters determining the porosity and permeability of concrete. Analysis
methods include data visualization both in Excel and R and matdaneing in R. The concrete
strength is estimated with an’R®f 0.938 by the Random Forest algorithm, which suggest that the
main predictors areconcrete age and proportions of cement, water, slag and fine aggregate.
Regarding the porositpermeability dataset, the results are less conclusive due to the biased
samging. However, it is indicated, that the pressure applied on concretes during their preparation
decreases both the porosity amérmeability and that the proportions of cement, water and sand
are the other important predictors. Prediction of concrete projes by data analysis and machine
learning may help to reach better performance and easier experimental development.

Key words:concrete R machine learning
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Abstract

¢CKS t2A3a2yQa NI GA2 O0t2Aaa2y3X MyHpov Aa 2yS 27
calculationsWhen determining the various deformations and the associatedirl biaxiaktress

the Poissof &atio plays a very important roleThus, knowing this material constant is very
important for any geomechanical calculatiolsrockmechanics, the Poiss@natio, depending on

the rock materiaglit can be considered constant, although it is not necessarily tdassvever, the
determination of this value is not clegrhighly depend on the in situ stress conditions, rock mass
quality, stress or strainraté, Y2y 3 GKS 20KSNAR® {SftSOGAy3a (KS OJI
from the valuesrange (Gercek, 2007) set for that rock, is an almost random process, which can
significantly affect the result of the calculation.

This study presents a parametric djuof changes in the value of the Pois€ogmtio. It will be
FyrteaSR GKS AyTidzSyOS 2F (KS O2yFTAYyAy3d LINBaa
Geological Strength Index (GSI) is used for describing the rock mass quality.

Key words:mechanicsstresst 2 A 4a2yQa NI A2 NRO]l Yl aa
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Abstract

Direct shear test method in laboratory conditions are commonly used for estimation the value of
shear strength of rock joints. According to ISRM standards shear tests can be carried out on constant
normal load (CNL), representing rock slope behaviour, rorcanstant normal stiffness (CNS),
representing the behaviour of rock surroundings of a tunnel or other underground structures. ISRM
standards recommend muiitage shearing tests both with and without repositioning the sample

in the shearing equipment. @uto the variability of natural joints and rock mass, and for making
tests repeatable mortar specimens with the same qualities are usually tested.

This study focuses on the differences between the results of shearing tests with and without
repositioning he samples. Specimens were made of cement (UCS was approx. 60 MPa) and plaster
mortar (UCS was approx. 25 MPa) with sand aggregates with the maximum grain size of 0.5 mm.
Surfaces of the specimens were copied from the same natural sandstone rock joinfoimith
roughness coefficient between 0 and 2 measured by Barton comb. Tests were carried out on three
different CNL which were approx. 0.5, 1.0 and 1.5 MPa in case of cement mortar and 0.25, 0.375
and 0.5 MPa in case of plaster mortar. Each specimen wearesth five times and failure curves

were approached by linear regression. Curves of results of tests with replaced specimens were
compared with ones without replacing in case of every shearing.

Differences between result of the two methods in case of glastortar were relatively higher than

in case of cement mortar although UCS and CNL values were closer to the natural conditions and
gualities of the original rock joint.

Key words:direct shear test, mortar, mutstage shearing, linear regression
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Abstract

The central building dBudapest University of Technology and Economvas constructed in 1909.

It is a protected emblematic monument at the riverside of Danube in Bdapi @ ¢ KS T cel R
building was made of limestone that shows signs of severe deterioration. To assess the current state
of preservation of the porous Miocene limestone and Pleistocene travertine, ashlars and external
wall cladding elements were teste@he condition assessment is based on 4destructive tests,

such as surface hardness (Schmidt hammer and Duroskop) and moisture content (GANN
Hydromette UNI). All together 23 stone wall sections of the buildings were monitored representing
different exposire conditions. On each section the moisture content was measured along two
vertical profiles. The osite measurements were made 6 times, representing one year period, with
various weather conditions. More than 20,000 moisture data was collected. Schamuther and
Durskop tests provided more than 4000 and 8600 rebound data, respectively. The present study
brings an example how these large data set of measurements can be evaluated by using
geomathematical tools. Microsoft Excel and SPSS software was ausalyse the moisture and
rebound data. The interpretation of these data sets allowed showing temporal changes in moisture
content and also variations in surface strength of studied stone surfaces.

Key words:Limestonemonument surface strengthmoisture content
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Abstract

This paper presesta result of Fuzzy-@ean clustering applied on the dataset of two physical
properties(resistivity and chargeabilityheasured over the core sample in the gold deposit in the
Yamaat area, Mongolia. In general, the mathematical statistic methods are essential for the geology
modeling and analysis of rock physical properties date&®hetimes in practicegeostatistics a&

very difficult to apply to field data. Theugpose of this researcls to develop an advanced
geostatistical technique for mineral exploration based on chargeability and resistivity of the core
sample in the field. Our study has presented that, the ojted fuzzy @neans clustering analysis,
helped us obtain clusters and new centers of the bedrocks distributed in the research area. This
method is useful for the very quick processing of massive rock physical properties and may become
an important technolgy in geophysical survey and mineral exploration

Key words:Chargeability, Resistivity, and Fuzzyn€an clustering analysis.
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Abstract

The accurate estimation of petrophysical parameters is of crucial importancalculatingthe
hydrocarbonreserves An improvedinterval inversion approach @esentedfor the estimation of
shale content, matrix volune porosity and water saturation using well ggg data. Firstthe
depth function ofmodel parameterss expanded into seris by using Legendre polynomials, which
leads to a highly overdetermined inverse problefio decrease the starting modeépendenceof
the inversion procedurgthe series expansion coefficienés unknowns of the inverse problesne
first approximated by ametaheuristic approactusing Particle Swarm Optimization. Thetheir
optimal values aresearchedby the Damped Least Squares method The added advantage of the
linear phase is that illowsthe calculation of estimation errors ofodel parameters. For fther
increasing the datéo-unknown ratio, and thus improvinpe estimation accuracy, shale content is
estimated independently by factor analysspplied before theinterval inversionprocess By
incorporating theresultant shale volume logas a known gantity into interval inversionthe
overdeterminationof the inverse problenis increasedThrough the example of Hungarian oilfield
data, it is demonstrated thahe uncertainty othe estimated model parametersan be significantly
decreased and the corbined interval inversion method allogifor a more reliablehydrocarbon
reserve calculation.

Keywords:Interval inversionParticle Swarm Optimizatigfactor analysis, Estimation error.
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Abstract

Land e and land cover changes have significant impacts on the environment, these changes might
cause to modifythe basin hydrology by affecting evapotranspiration, soil infiltration capacity and
surface and subsurface regimes which ultimatay affect water quantity and qualityMoreover,

land use change is one of the most critical and direct driving factohanges in ecosystem
functions and serviceslt can change the ecosystem productivity, modify the physical parameters
of the surface, affect nutritional convey between soil and vegetation by changing biochemical cycles,
and influence the elemestand strictures of ecosystems.

In this study, CORINE land cover maps of Hurfgaryfive different time period$1990, 2000, 2006,

2012 2018 were usedo analyzehe trends of LULC changand alsaletect the prominent changes

in different classes of LULC mayithin the catchment®f Szilad Y R wt 1 & aear{Blidsgest, Y
Hungary. Additionally, geomorphometric analysis of the area has been implemented in order to
assess possible relations between landforms and land use changes. Based on our analysis, increased
area of urban fabric, industrial or commercial has led to a decrease in agriculturahatmal and
forested areas.

Key words:Land use chang€ORINE, Hungary, geomorphometry
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Abstract

Interpolation is one of the most frequent operations used in computatideahniques. In this

study, three different interpolation methods are carried out, using the weather stations data in
Hungary. This study focuses on the temperature and precipitation averages derived for the 1981
2010 normal period. Some monthly, seasonad gearly averages are investigated in this work.

In this work we compare two GIS interpolation methods such as Ordinary Kriging and Inverse
Distance Weighting to the method MISH (Meteorological Interpolation based on Surface
Homogenized Data Basis; Szem#y and Bihari). The main difference between these methods is
that in the case of geostatistical procedures the usable sample for modelling of the statistical
parameters are only the predictors. In meteorology we have spatiotemporal data, namely the long
data series which form a sample in time and space as well.

For each method, the prediction values and corresponding observed values were compared. By
using Geostatistical Analyst in ArcGIS, 6 subsets were created in every single case and the results
wereaveraged. The performance of the methods was assessed by identifying the Root Mean Square
Error (RMSE) in the predictions. Higher values of RMSE obtained in case of Ordinary Kriging and
Inverse Distance Weighting, while the slightest values of RMSE ageuithrethe MISH interpolation

method.

Key words:interpolation MISH Inverse distance weightin@rdinary Kriging
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Abstract

Many goundwater contamination problems are a persistent feature of the affected
groundwater regime. Plumes are complex and dynamic entities. The behaviour of these
contaminant plumes regularly monitored. @ncentration data gained by repeated sampling of
monitoring wells and subsequentlaboratory analyses of the samples are used to assess the
actual stateand behaviourof the plume. Concentration data are ordered into time seriesnd
evaluated for trends.One of the most common trend ealuation methods islinear regression
using least squares

The significance of the regression line slope isften determined by Ftest. F-test calculation
requires the calculation of SSE (Sum of Squares Error), which in turn requires the use of data
mean. Whether data mean is a representative (eepted) value for the data setlepends on data
distribution. Data mean is repreentative for the data set if data are normally distributed, that

is one of the reasons Hest is sensitive to data distribution.

Concentration time series data from a theoretical point of view can never be normally
distributed , andtheir factual probability distribution is discussed on rare occasionsin addition
concentration time series datasets are aggregating in timep trends should be evaluated for
each increment,as well as and data distribution. The results atrend evolution and data
distributi on evolution in time.

Trends can change as new data is added to the time series, so instead of prognosis made on
actual data trend persistence is more of a question. To assess trend persistence a hypothetical
value is added to the actual dataset which wodl change the trend. The probability of this

hypothetical value is then determined based on data probability distribution.

Key words: groundwater, contamination, concentrationtime series, prognosis
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Abstract

From 1950 to 1990, a large amount of karst water was extracted in the Transdanubian Range
because of the mining of coal and bauxite. At the beginning of the 1990s the mining was stopped,
and the recovery process has begun, which caused techemncaheering prblems as well. The

goals of the study were (i.) to determine whether the time series can be grouped based on their
patterns and their spatial distributions; (ii.) to assess whether the karst water levels can be forecast
dzaAy3a aOfl 2aA0l4s: (RSP aBMNB SR YSBIKBIRGAZ2Y | YR S
be then, to identify which type of curves can appropriately describe the recovery process.

The 127 wells located in the area can be grouped into three groups by hierarchical clustesanalysi

In the wells, situated nearer to the depression centers, the effect of the recovery is remarkable, and
GKS GAYS aSNASE oSNByQil OKIFINIOGSNAT SR o0& ¥Fit dzO
further from the depression centers, have arsfggant fluctuation pattern. The lorterm change of

the water levels can be forecast by the estimation and extrapolation of the trend. Therefore, 10
different types of secalled growth curves were fitted in order to find the best fitting one and the
water levels were forecast for January 2030. In most cases, the process can be modeled the most

I OOdzNF GSte o6& GKS a2 OFffSR awAOKFINRaE OHYyZop

Key wordsforecasting, growth cuns time series, karswvater
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2Institute for Geological and Geochemical Research, Research Centre for Astronomy and Earth Sciences, MTA,
. dzR I | ABRHKL118 Budapest, Hungary
W2 OSF {G0STFly LyadadAaiddzZiSs WIH Y20 odE mnnn [ ¢
Laz2d21IS /EAYFHG2t238 YR 9Yy@BANRYYSyYyidlf wSaSlkNOK / Sy idNEB
B8P 2F 9YDBANRYYSY Gt yyRA 43 NEREIGE 51L.0S HIIAY2 ByisEpesikisyBgargm kil ¢ 2
65 S NIYSYyd 2F 9ELISNAYSYy(lf tKeaaroOas wdzSSNI . 201204506

Tritium is an important natural tracer in hydrological sciences. The dataset used in the presignt stu

is compiled of ~7,700 monthly precipitation tritium activity values from 71 stations, covering the
period from Jan 1961 to Dec 2017. As ajprecessing step, a sequential univariate outlier detection
procedure was applied in which the time series of ttations were pairwise compared for each
year. Variogram analysis was then applied to the precipitation amount weighted annual averages of
tritium activity. Variograms applicable for interpolation were obtained from years 1977, 1982, 2007,
2010, 2011 an®012. These where further on used as the reference years, and their variograms
were used as the weights for kriging in the intermediate years. It suggests a decrease in spatial
representativity of the precipitation monitoring stations from 5@ in 1977o ~270km in 2012,

which might reflect the diminishing influence of broadly homogenous anthropogenic disturbance
(i.e., global effect of bomb tests) on natural tritium levels of precipitation. SiHcactivity in the

region approximated the natural leval precipitation by the earh1990s, it can be expected that

the ~270 km range obtained for the 2012 reflects the natéirVariability. The final product of the
NBEaSINOK ¢gla | RFEGFolFasS 2F GKS AYyGSNLREFGISR ™

Key words:Tritium, Precipitation, Variography, Kriging
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Abstract

Mineralogical, geological and paleontological analyses of archaeological tools and features have
started already in the 18th century. These sporadic investigations were followed by systematic
geological analysis from the middle of the 19th century. Folfo®i G KS LINR L2 &l f a 2
archaeologist at this time in Hungary in the 1860s, geoarchaeological research started at first by the
analysis of obsidian stone tools and later by the analysis of kur§grthie magnetic susceptibility

and complexsedimg(i 2t 23A0Ff I RKrEf@X¥AdtAZAT A6EASNK | Lidzal G I
separate three different phases of accumulation of the analysed kurgan. Furthermore, it was also
possible to prove the formation of the bedrock and soils that cover the surfice d dzNB I vy 6 + S
halomc+ Sa&ail ! a Y2dzy RO @

Keywords3 S2 | NOKS2f 23e> A0NIGAINFLIKEZ @gSaal!a Y2dz
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Late Pleistocene degl ac
t he Rau Barbat valley
Sout hern Carpathians
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Abstract

The topic of the study i#he deglaciation history anthe paleoclimate of theeastern Rau Barbat
valley systemat the Retezat MountainGeomorphological mapping and digital elevation model
were used to identifythe glacial landforms in the valley system.h& paleoglacierswere
reconstructedwith GIS applications (GlaRe toolbox, Pellitero et al., paadthe equilibrium line
altitudes (ELA) were estimated usirthe accumulatiorarea ratio (AAR) method. Based on the
reconstructed glaciers and their AAR ELA value six deglacpieses were reconstructed: M1
(1800 m a.s.l.), M2a (19850 m a.s.l.), M2b (20450 m a.s.l.), M3a (20820 m a.s.l.), M3b
(2150520 m a.s.l.) and M4 (2227 m a.s.l.)The ELA of the reconstructed glaciers were compared
to ELAs of reconstructed palgeciers where 19Be surface exposure ages were available
(Ruszkiczaw NR A 3 S NJ S On thistbasE temtative ages were assigned to the reconstructed
glaciers of the Rau Barb#falley. Using these indirect age estimates a tentative reconstruction of
the paleaprecipitation values was carried out usingGhironomidaéased summeair temperature

reconstruction(¢ 5 4 K SG). I f ®X HAMH

Key words:glacier reconstructioydeglaciation,GIS, Southern Carpathians, paleoclimate
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Abstract

One of the keyelements during regional geologicalibsurface explorations a validestimate of
lithology distribution. Lithologcal properties of the rockis the area betweenvellsis conventionally
estimated based on well data using either conventiodederministicapproach or by stochastic
algorithms. Becaustne uncertainty, spatial and time variability cannot be avoided in geology, the
aim of this research is to determitieeoreticallithological composition of rocks in the area between
wells, as realistically gmssible. Variograimas a starting poinis abasic term of gemathematical
analysis which presents random field structure and it can only depend on the distance between
measured points and on the difference in value between theny’ R NJAe6 & ,20086). Indicator
kriging is used as a main method for estimatitie spatial distributionof the lithological
composition. It builds the cumulative distribution function at each point, based on the behavior and
correlation structure of indicator ransformed data points in the neighborhood (Isaaks and
Srivastava, 1989 heoretical model which represents fluvial facies with five different lithologies
was made in Petrel E&P software platforiine aim was to achievéhe most accurate” model that
best shows real relations of facie®w the original theoretical model by using mentioned
geomathematical toolgs an introduction to the processes which will be performed on actual well
data.

Key words:Lithological composition, variogram, indicator krigisgbsurface explorations
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Abstract

¢KS I 2Y2N3sRalSyoOmWwRHzy RSNBE] S0 Aa | 1 2ft208yS LIS
foothill area of the Eastern Carpathians in Romania. The primary objective of this study was to
analyse the geochemical composition of a 7500 yeag peat coreln order to understand the
geochemical behaviour of elements in the peat deposit and to find the interaction between them
and the environmentThe elemental composition was examined by ¥RdF six element¢Fe, Mn,

Ca, Mg, Na, K)eave analysed in water extraction methaasing atomic absorption spectrometry
AAS. We use multivariate statistical analysis for evaluation of the geochemical result in examining
NEBflGA2yaKALA Y2y3d IS20KSYAOILt StSySyida IyR
investigation is to gxore the relationship between the observed elements and peat development.

It is important to discover the effect of vegetation and erosion event on peat characteristics and
what kind of processes stand behind the changes.

Key words:peat sedimentology, gehemistry, multivariate statistical analysis, XRF, AAS
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Abstract

Three ground squirrel taxa are known from the Pleistocene and Holocene of the Carpathian Basin.
Spermophilugprimigenius S citelloides and S citellus The taxonomic vality and phylogenetic
relationships ofS. citelloidess under debate since 1915. Initially, it was regarded as a relative of the
European ground squirrelS( citellug. However, more and more evidence suggest that it is
phylogenetically linked with the sgkled ground squirrel§ suslicuy endemic to eastern Europe.

The present study aims to give some input on the above mentioned issue via the landmark analysis
of 1,500 ground squirrel premolars and molars. The occlusal outline of each tooth was defined
manually by a succession of shape descriptor points placed onto photographs using the ImageJ
software. Geometrical landmarks and equidistant semilandmarks of these shapes were registered
objectively and automatically by a program developed in the R softwakéronment. The raw
configurations were centered, scaled, and rotated until the minimum sum of squared distances
between the landmarks and their corresponding average position was reached. Canonical variate
analyses were performed on the resulting cooates. Dendrograms representing morphological
similarity were made by hierarchical clustering of the mean positions of the points belonging to a
taxon along each canonical variate.

According to our results citelloidess indeed a valid species that is somewhat distinct from other
known ground squirrels regarding the occlusal morphology of its teeth. The majority of the resulting
dendrograms suggest that it is closely relatedteuslicuswhich agrees well with the ost recent

phylogenetic concepts.
Key words:Landmark analysis, Canonical variate analysis, Hierarchical clustering, Sciuridae
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Abstract

The importance of mchine learning algorithmis rising inalmost everyfields of natural science,
however, there has been little to no signtbkir applicationon paleontological data up to now. The
current studyaimed to establish a basis for implementing such a methotbssil vertebrates
Sixteenparameters were measured on upper and lower preme(&/p2-4) andmolars(M/m1-3)

of 81 extantruminants The specimens belonged to three species, namely the roe Qegrréolus
capreolu3, the red deerCervus elaphysand the fallow deerffama dama.

Based on tb acquired dataset species classificatiomnd tooth position identificationwas
performedby the random forest algorithmwithin the open source R software environment. The
algorithm worked almost flawlessly during the species determination by making correct taxonomic
decisions with over 90% accuracy for each of the studied 12 tooth positions. However, it recognized
tooth positions less successfully depending on which position was in question.

The advantages of using such methods in the field of vertebrate paleontology are vast. The most
common remains found at fossil sites are isolated teeth, which sometimes are hard to identify on a
species level. Similarly, recognizing the position of sutcioth within the dental row can also be
difficult. A sufficient database of teeth belonging to extant and extinct species could make future
identification less biased. With the necessary amount of comparative material and measured

variables, questions coeming even the age or sex of the specimens could be answered.
Key words:Machine learning, Random fore§ervidae, Teeth
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Abstract

In this study we used network data to analyze animal social networks. For animals where the
interactions between individuals can be quite complex, studying the complex structure of social
interactions can help to understand both individual behavioral paigeand group dynamics. In this
case, social network analysis offers a toolkit to describe and quantify social structure. There is an
increasing amount of data for the social organization of various species and it is an emerging
guestion what determines th properties of these animal social networks. Factors can be both
internal (parameters of sociality) and external (environmental parameters). We perform social
network analysis in order to better understand how these external and internal network
independent variables correlate with some measures of network structure. We studied 14 groups
2T Ddzyy A a2y QCynorhyslhuknis®nBnd BsBdEtlde pdsitive interactions among them
(greet kisses) to build our social networks. We present correlations betwesse ttopological
properties of the networks (centralization, clustering, average distance) and two network
independent variables (a social one: group size and an environmental one: total biomass). We found
that larger group size is associated with smatkemtralization, higher clustering and larger average
distance, while higher total biomass is associated with higher clustering.

Key words:social network analysis, prairie dogs, network variables
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Abstract

Tree-rings are one of the most abundant anniyakesolvedoaleoclimatearchivegroviding awvealth

of xylem derived parameters (e.g., ring widthdensity) for a retrospective view on past
environmental historyTheir chronological accuracy, widevailability, and the sensitivity of tree
growth to local environmental factors, make them perfect candidates for such studi@sope
dendroclimatological study was initiated for a decidudeagus sylvatich.), and two conifer species

(Pinus sylvesis L.,Picea abie¢lL.) H. Karskin the E Carpathianélab. 1.¥or the years 20122017.
Cellulose was separated using the Jayvise method. Here wevaluatethe between species/sites
comparisors of treering cellulose yieldsThe stable isotope datailvbe presented in a separate

study. Resuls did not indicate any shared interannual variability between the species sampled at
the same sitesThere is a shared characteristic linear pattern between the pine populations at the
different sites, with r mogly ¥0.52, except for Bis. CR. Theprucepopulation) OSf f dzf 24 S @&
seriespresented a weak negative correlatioRA vs. AND=-0.23) The beechpopulations from

sites AND, B¥ YR . % aK2gSR | &AYAL I NI AyiiteBeihgly virdzl € O
interannual fluctuation of cellulose yield for both species (beech, pine) at the southernmost site
(CR), showed a pattern unlike any other.

Table 1. Sites and species

site name site code | species

Bistrita BN

Blaj BJ _ _

Buzau B7 Fagus sylvatica, Pinus sylvest
Craiova CR

Rarau RA _ _ .
Adancata AND Fagus sylvatica, Picea abies

Key wordsitree-ring, spatietemporal evaluation, forest species, descriptive statistics
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