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PROGRAM 
 

Thursday (30th May) 

 
10:30‐11:00 - OPENING CEREMONY 

János GEIGER chairman, Marko CVETKOVIĆ co‐chairman, Viktor SŐREG vice-president of 

Hungarian Geological Society, Jasenka SREMAC president of Croatian Geological Society, Zoltán 

NÓGRÁDI major of Mórahalom 

You are kindly requested to arrive in time 

11:00‐12:15 - 1st Section 

Chairman: István (Steve) BÉRCZI 

11:00 – 11:25 Marko CVETKOVIĆ and Tomislav MALVIĆ 

Defining electro-log markers in poorly consolidated, heterogeneous clastic sediments using standard 

deviation data trends – an example from the Sava Depression, Pannonian Basin System 

11:25 – 11:50 János GEIGER, Bálint CSÖKMEI, András VÁRHEGYI 

Geomathematical Analysis of Rn and HC components of soil gas above HC reservoirs 

11:50 – 12:15 János BLAHÓ, Angelika SÓLA 

How to improve the estimation method in hydrocarbon volumetrics with integrated 3D reservoir 

modeling using seismic attributes 

 

12:30 – 14:30 - Lunch break (Varga Csárda)  

14:30-15:55 - 2nd Section  

Chairman: János GEIGER 

14:30 – 14:55 István NEMES 

Integrated geological model of a HPHT tight gas reservoir 

14:55 – 15:20 Mátyás SANOCKI 

Quest for the Reef – comparison of different geostatistical and geomodelling approaches in palaeo-

environmental reconstruction 

15:20 – 15:55 Omar SLIMAN 

Reservoir quality ranking using wire-line logs and bottom hole cores, Lower Cretaceous rocks, South East 

Sirt basin, Libya 

15:55 – 16:25 - Coffee break 
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16:25 - 17:10 - 3rd Section  

Chairman: Marko CVETKOVIĆ 

16:25 – 16:50 Szabina GRUND 

Rock typing and water saturation modeling in a turbidit reservoir from two aspects 

16:50 – 17:00 

e-poster 

Karolina NOVAK 

Increased hydrocarbon recovery and CO2 management, a Croatian example with PVT relations and 

volumes 

17:00 – 17:10 

e-poster 

Ivana KAPUSTIĆ 

Differences in Air Quality in Summer and Late Autumn in the Area of Gas Processing Facilities Molve 

19:00 - Dinner (Varga Csárda)  

 

Friday (31st May) 
9:00-10:15 – 4th Section  

Chairman: Tomislav MALVIĆ 

9:00 – 9:25 Noémi JAKAB 

Geostatistical analyses of a Radon-monitoring system and the evaluation of its regional uncertainty 

9:25 – 9:50 Tímea SZABÓ, Stephen FITYUS, Gábor DOMOKOS 

Pebble abrasion in the Williams River, Australia 

9:50 – 10:15 László MOLNÁR, Tivadar M. TÓTH, Félix SCHUBERT 

Geometric classification of brittle and semi-brittle tectonites at borecore-scale 

10:15 – 10:45 - Coffee break 

10:45-12:00 – 5th Section  

Chairman: Marko CVETKOVIĆ 

10:45 – 11:10 Miklós HLATKI, Ferenc FEDOR, József CSICSÁK, Szilvia SZULIMÁN 

Thermal Water Reinjection into Soft Upper-Pannonian Sandstones – The Role of Petrophysics and Rock 

Mechanics 

11:10 – 11:35 Gábor SOMODI and László KOVÁCS 

Review of geotechnical and rock mechanical data of Mórágy Granite Formation 

11:35 – 12:00 Zoltán NAGY 

How we did it? Lessons learned from the uncertainty management practices applied during the 

development of the radwaste disposal facility in Bátaapati 

12:30 – 14:30 - Lunch break (Varga Csárda)  
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14:30-15:45 - 6th Section 

Chairman: János GEIGER 

14:30 – 14:55 Ferenc FEDOR, Alexandra, NAGY, Viktor, FEURER 

Purpose and limits of automation in laboratory practice 

14:55 – 15:20 László GYŐRY 

Packing generation for pore level modeling of core analyses 

15:20 – 15:45 Gergely KRISTÓF and Miklós BALOGH 

Identification of absolute permeability on the basis of pore-scale and plug-scale flow simulations 

15:45 – 16:15 - Coffee break 

16:15-17:15 – WORKSHOP - Measuring and / or modeling 
Moderator: László GYŐRY 

 

18:30 -  Dinner in the ‘Puszta’  

The 'Tuk-Tuk' departs at 18:30 from the square next to congress center. If you 
late you will walk… 

From 22:00 (p.m.) shuttle 'Tuk-Tuk' is available from the site to "Termal Panzió' 
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Saturday (1st June) 
 

9:00-10:40 – 7th Section  

Chairman: Tomislav MALVIĆ 

9:00 – 9:25 Gábor SZATMÁRI 

High-resolution mapping of soil organic matter content based on Regression Kriging in a study area 

endangered by erosion in Hungary 

9:25 – 9:50 Balázs TRÁSY, József KOVÁCS, Tibor NÉMETH, Csaba SZABÓ, Péter SCHAREK 

Groundwater – surface water interaction in the branch system of the Danube (Szigetköz – HU), a case 

study 

9:50 – 10:15 Bálint CSENDES, Balázs SZENDER, Zalán TOBAK 

Spectral evaluation of land cover features on the floodplain of Tisza using high resolution aerial imagery 

10:15 – 10:40 Sándor GULYÁS, Pál SÜMEGI, Bálint CSÖKMEI, Dávid MOLNÁR, Ulrich HAMBACH, 
Thomas STEVENS, Slobodan B. MARKOVIĆ 

Climatic fluctuations inferred for the Middle and Late Pleniglacial (MIS 2) based on high-resolution 

(~ca.20 y) preliminary environmental magnetic investigation from the loess profile of Madaras brickyard 

(Hungary) 

 

10:40 – 11:00- Coffee break 

11:00-12:35 – 8th Section  

Chairman: Zoltán, NAGY 

11:00 – 11:25 Bojan MATOŠ and Bruno TOMLJENOVIĆ 

Geomorphic response of streams to neotectonic deformation in low relief areas: case study of Bilogora 

Mt. (NE Croatia) 

11:25 – 11:50 László HENICS and László MUCSI 

Application of sub-pixel based classification for the analysis of urban land cover and land use 

11:50 – 12:15 László ZILAHI-SEBESS 

Geothermal Potential Estimation 

12:15 – 12:35 László SŐRÉS 

General Geoscience Database  

 

12:40 – 13:00 – Closing ceremony  

13:30 – Lunch (Varga Csárda) 
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ABSTRACTS 
 

00  WORKSHOP – Measuring and / or modeling  

01 BLAHÓ, J.; SÓLA, A. - How to improve the estimation method in hydrocarbon volumetrics with 

integrated 3D reservoir modeling using seismic attributes 

02 CVETKOVIĆ, M.; MALVIĆ, T. - Defining electro-log markers in poorly consolidated, 

heterogeneous clastic sediments using standard deviation data trends – an example from the 

Sava Depression, Pannonian Basin System 

03 CSENDES, B.; SZENDER, B.; TOBAK, Z.  - Spectral evaluation of land cover features on the 

floodplain of Tisza using high resolution aerial imagery 

04 FEDOR, F.; NAGY, A.; FEUER, V. - Purpose and limits of automation in laboratory practice 

05 GEIGER, J.; CSÖKMEI, B.; VÁRHEGYI -  Geomathematical Analysis of Rn and HC components of 

soil gas above HC reservoirs 

06 GRUND, SZ. - Rock typing and water saturation modeling in a turbidit reservoir from two 

aspects 

07 GULYÁS, S.; SÜMEGI, P.; CSÖKMEI, B.; MOLNÁR, D. HAMBACH, U.; STEVENS, T.; MARKOVIĆ, 
S.B. - Climatic fluctuations inferred for the Middle and Late Pleniglacial (MIS 2) based on high-

resolution (~ca.20 y) preliminary environmental magnetic investigation from the loess profile 

of Madaras brickyard (Hungary) 

08 GYŐRY, L. - Packing generation for pore level modeling of core analyses 

09 JAKAB, N. - Geostatistical analyses of a Radon-monitoring system and the evaluation of its 

regional uncertainty 

10 KAPUSTIĆ, I. - Differences in Air Quality in Summer and Late Autumn in the Area of Gas 

Processing Facilities Molve 

11 KRISTÓF, G.; BALOGH, M. - Identification of absolute permeability on the basis of pore-scale 

and plug-scale flow simulations 

12 MATOŠ, B.; TOMLJENOVIĆ, B. - Geomorphic response of streams to neotectonic deformation 

in low relief areas: case study of Bilogora Mt. (NE Croatia) 

13 MOLNÁR, L.; TÓTH, M. T., SCHUBERT, F. - Geometric classification of brittle and semi-brittle 

tectonites at borecore-scale 
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ABSTRACTS/07_GULYAS-et_al.pdf
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ABSTRACTS/07_GULYAS-et_al.pdf
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ABSTRACTS/09_JAKAB.pdf
ABSTRACTS/10_KAPUSTIC.pdf
ABSTRACTS/10_KAPUSTIC.pdf
ABSTRACTS/11_KRISTOF-BALOGH.pdf
ABSTRACTS/11_KRISTOF-BALOGH.pdf
ABSTRACTS/12_MATOS-TOMLJENOVIC.pdf
ABSTRACTS/12_MATOS-TOMLJENOVIC.pdf
ABSTRACTS/13_MOLNAR-et_al.pdf
ABSTRACTS/13_MOLNAR-et_al.pdf
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applied during the development of the radwaste disposal facility in Bátaapati 

15 NEMES, I. - Integrated geological model of a HPHT tight gas reservoir 

16 NOVAK, K. - Increased hydrocarbon recovery and CO2 management, a Croatian example with 

PVT relations and volumes 

17 SANOCKI, M. - Quest for the Reef – comparison of different geostatistical and geomodelling 

approaches in paleo-environmental reconstruction 

18 SLIMAN, O. - Reservoir quality ranking using wire-line logs and bottom hole cores, Lower 

Cretaceous rocks, South East Sirt basin, Libya 

19 SŐRÉS, L. - General Geoscience Database 

20 SOMODI, G.; KOVÁCS, L. - Review of geotechnical and rock mechanical data of Mórágy 
Granite Formation 

21 SZABÓ, T.; FITYUS, S.; DOMOKOS, G. - Pebble abrasion in the Williams River, Australia 

22 SZATMÁRI, G. - High-resolution mapping of soil organic matter content based on Regression 

Kriging in a study area endangered by erosion in Hungary 

23 TRÁSY, B.; KOVÁCS, J.; NÉMETH, T.; SZABÓ, CS.; SCHAREK, P. - Groundwater – surface water 

interaction in the branch system of the Danube (Szigetköz – HU), a case study 

24 ZILAHI-SEBESS, L. - Geothermal Potential Estimation 

ABSTRACTS/14_NAGY.pdf
ABSTRACTS/14_NAGY.pdf
ABSTRACTS/15_NEMES.pdf
ABSTRACTS/16_NOVAK.pdf
ABSTRACTS/16_NOVAK.pdf
ABSTRACTS/17-SANOCKI.pdf
ABSTRACTS/17-SANOCKI.pdf
ABSTRACTS/18_SLIMAN.pdf
ABSTRACTS/18_SLIMAN.pdf
ABSTRACTS/19_SORES.pdf
ABSTRACTS/20_SOMODI-KOVACS.pdf
ABSTRACTS/20_SOMODI-KOVACS.pdf
ABSTRACTS/21_SZABO-et_al.pdf
ABSTRACTS/22_SZATMARI.pdf
ABSTRACTS/22_SZATMARI.pdf
ABSTRACTS/23_TRASY-at_al.pdf
ABSTRACTS/23_TRASY-at_al.pdf
ABSTRACTS/24_ZILAHI%20SEBESS.pdf
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ORGANISERS AND COMMITTEES 

THE CONGRESS ORGANIZERS: 

 Hungarian Geological Society 

 Croatian Geological Society (Hrvatsko Geološko Društvo) 

 Geomathematical Section of Croatian Geological Society (Hrvatsko Geološko Društvo, 
Geomatematički odsjek) 

 Department of Geology and Paleonthology, University of Szeged 

 

ORGANIZING COMMITTEE 

 Chair of the organizing committee: János Geiger, associate professor, University of 

Szeged 

 Co-chair: Marko Cvetković, University of Zagreb (RGNF), Croatia 

 Tomislav Malvić, INA, University of Zagreb (RGNF), Croatia 

 Janina Horváth, University of Szeged 

 Ágnes Kriván-Horváth, Hungarian Geological Society 

 Andrea Wágenhoffer, IAMG Student Chapter Szeged 

 

SCIENTIFIC COMMITTEE 

 Chair of the scientific committee: Tomislav Malvić, scientific adviser, INA, University of 

Zagreb (RGNF) 

 Antal Füst, professor, Szent István University, Gödöllő 

 János Geiger, associate professor, University of Szeged 

 József Kovács, adjunct professor, ELTE, Budapest 

 János A. Szabó, general manager, HYDROInform UnLTD, Hungary 
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SOCIAL PROGRAMS 

ERZSÉBET SPA 

 

The Erzsébet Spa of Mórahalom is constantly enlarging its knowledge in the field of 

therapeutic and wellness services. Someone who is desirous of recovery, recreation, 

relaxation and sporting will find all these on our field converted into a 15000 m2garden and 

into 21 pools. During summertime, 21 pools are at our guests’ disposal while in winter16 

pools (2 outdoor and 14 indoor) are at their service. 

BUFFALO RESERVATION, NAGYSZÉKSÓS 

 

The First buffalo reservation of the Great South Plains was set up in 2008 on the outskirt of 

Mórahalom. It has been expected that the 45 young animals - 15 dams and 30 pups - will 

help to clear up the Nagyszéksós-lake and its area from the reed. The area was used as a 

fishpond in rainy seasons, especially in the seventies. The area started to dry up very quickly 

at the end of the eighties. In 1991-92 there was barely any open water area left. Before the 

introduction of the buffaloes most of the area and surrounding meadow has been covered 

by reed-blanket. A great part of the lake had dried up. 

http://www.morahalom.hu/pages/varos_al.aspx?id=1532118
http://www.morahalmibivalyok.morahalom.hu/en/


 

 

16th HU and 5th HR-HU Geomathematical Congress 30 May – 01 
June, 2013 

M Ó R A H A L O M,  H U , 3 0 M a y - 0 1 J u n e ,  2 0 1 3  
 

10 

ABOUT MÓRAHALOM 

THE CITY OF MÓRAHALOM AND CSONGRÁD COUNTRY 

The town has a fortunate location near the southern borders of the country, Szeged and 

junctions as well. Regarding traffic, Mórahalom is a well-situated town and it serves as the 

‘Gate of the South’. The well-preserved roads make it possible to transport on public roads 

or by rail. Transportation is also accessible through water because of the closeness of the 

river Tisza and the airport of Szeged is suitable for passenger transport. The location of 

Csongrád County and Mórahalom is favorable because the frontiers of three different 

countries are easily accessed. The town is just 12 km from the Serbian border and the 

Romanian border is within 45 km. Road No. 55 runs through the town and road No. 5512 

runs along the town and leads to the border crossing station of Röszke. The junction point to 
the M5 motorway is 8 km from the town. Inside Mórahalom the quality of the road network 
is perfect. The public transportation is ensured with bus service. 

Despite the fact that Mórahalom is not a large town, it offers significant cultural and 
recreation programs. Everyone can find the most suitable occupation or activity according to 

his or her individual demand. Someone who wants to spend his or her leisure time in Nature 

has several possibilities from riding to hiking in the surrounding country. In the local nature 

conservation area around Madarász-tó (Bird Catcher Lake), there is an opportunity for 
camping. Within the town, the Erzsébet Thermal Spa stands at the service of those who are 

desirous of complete rest. The “Aranyszöm” Community House also provides cultural 
programs and performances for those who are interested in Hungarian traditions. 

Mórahalom was one of the founders of the Sand Ridge Micro-region – Homokhát Kistérség 
in Hungarian – that organizes the cooperation of 13 local authorities. The association of 

these settlements has a population of 45.000 and their territory is 65,042 hectares. The 

determining economic sector in the area is agriculture. According to observations, owing to 

the long established culture of production and the local climate, we have managed to 

cultivate uniquely delicious fruits and vegetables that are popular not just in Hungary but 

abroad too. 
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http://www.mol.hu/en/
http://www.mol.hu/en/
http://oslenytan.hu/index.php/en/
http://oslenytan.hu/index.php/en/
http://oslenytan.hu/index.php/en/
http://www.geologija.hr/
http://www.geologija.hr/
http://www.morahalom.hu/pages/varos.aspx?lang=en
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WORKSHOP 
MEASUREMENTS OR MODELING 

 
 

Moderator: László GYŐRY1* 

1MOL Plc EP MOL IFA Exploration laboratories, *corresponding author: lgyory@mol.hu 

 

Measurements require: 

 Samples  sampling  representative samples 

 Instruments  calibration + maintenance 

 Operators  training + expertise in measurements 

 Time  time is money 

 Risk management  HSE issues 

 Interpretations  how to convert them into sensible results 

 Good sense of data usage  scope of their usage 

 Opinion: real samples, real material, characteristic of the stuff 

itself, unveils the real nature of the material 

 

Models require: 

 Precise knowledge of the material  the limits of cognition 

 Simplification  real world is too complex to be comprised 

 Mathematical tools  rare knowledge 

 Model development  vision based skill 

 Time  time for development and time for application – two 

different resources 

 Handling of huge amount of data  computational requirement 

 Interpretations  how to convert them into sensible results – e.g. 

upscaling problem 

 Good sense of data usage  scope of their usage 

 Comparison, validation  real data are required to some extent 

 Opinion: validity is always a question 

 

mailto:lgyory@mol.hu
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How to improve the estimation method in hydrocarbon 

volumetrics with integrated 3D reservoir modelling using 

seismic attributes 

 
 

János BLAHÓ1*, Angelika SÓLA1 
1MOL Plc, E&P, IFA, RT, Budapest, Hungary; *Corresponding author: jblaho@mol.hu 

 

Key words: 3D modelling, reservoir parameters, deltaic facies, seismic 

attributes, facies model. 

 

The paper focuses on the 3D modelling of a Pannonian reservoir in Algyő 

Field. Well tests and production suggest that the hydrocarbon resource 

(volumetrics), especially the gas initial in place has been overestimated. It 

is necessary to find the source of possible modelling problems. Estimation 

of certain properties, such as porosity or water saturation, can be 

influenced by the presence of gas. Particularly,gas properties bias the 

measured electrical conductivity and acoustic characteristics. These 

phenomena can cause a significant uncertainty in the reservoir model built 

by ROXAR IRAP-RMS software. 

To improve the estimation process it is needed to build a much more 

reliable facies model. An appropriate way is using seismic attributes, 

which are cleaned from gas effect, therefore the pattern of deltaic facies 

can be better seen. With a correct facies model it is possible to control in 

modelling more accurately the 3D distribution of reservoir parameters 

such as porosity, permeability and effectivity (Heff/H). 

Modelling of water saturation based on capillary curves is more realistic 

than using water saturation interpreted from well logs and can be applied 

directly in numerical modelling. 

This improved model, supported with seismic data, decreases the 

uncertainty in reservoir resource calculations. 

 

mailto:jblaho@mol.hu


 

 

16th HU and 5th HR-HU Geomathematical Congress 30 May – 01 
June, 2013 

M Ó R A H A L O M,  H U , 3 0 M a y - 0 1 J u n e ,  2 0 1 3  
 

1 

Defining electro-log markers in poorly consolidated, 

heterogeneous clastic sediments using standard 

deviation data trends – an example from the Sava 

Depression, Pannonian Basin System 

 
 

Marko CVETKOVIĆ1* and Tomislav MALVIĆ1, 2 

1 University of Zagreb, Faculty of Mining, Geology and Petroleum Engineering, Zagreb, 

Croatia, *corresponding author: marko.cvetkovic@rgn.hr 

2 INA Plc., Zagreb, Croatia, e-mail: tomislav.malvic@ina.hr  

 

Introduction 

E-log markers are by default derived from well logs. The oldest approach 

considers defining markers using only electric logs (E-logs) such as 

spontaneous potential (SP) and resistivity (R). The newer approaches for 

defining markers also rely on newer well logs such as gamma ray, 

compensated neutron and others. Those are all focused mainly on 

recognizing motifs that can be observed on well logs and then correlated 

Sediments in which these motifs can be recognized are mostly thick marls 

in which the motif itself is controlled by minor change in marl porosity 

(Vrbanac, 2002).  

This approach is valid for sediments in which thick marl or shale intervals 

occur but is not applicable when a high variation in lithological 

composition and depositional environment is present which is 

characteristic for the last phase in evolution of the Pannonian Basin 

System (PBS) (Malvić & Velić, 2011). Therefore, for the purpose of 

acquiring meaningful correlation, a new method of determining E-log 

markers is established.  

In the Sava Depression, this last phase of the evolution of the PBS 

corresponds to the lithostratigraphic unit of the Lonja Formation, which is 

composed of sediments deposited during Pleistocene, Pliocene and 

Holocene (Malvić & Velić, 2011; Velić, 2002). Its base is determined by a 

mailto:marko.cvetkovic@rgn.hr
mailto:tomislav.malvic@ina.hr
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well log marker ’. The morphology of this marker differs from ones 

determined in older sediments. Basically it separates the thick sandstone 

or marlstone sequences in its base from the frequent interchange of 

poorly consolidated sandstones, sands, clays and silts above. 

For the purpose of structural and lithofacies analysis of those younger 

sediments, which belong to the Lonja Formation, E-log marker ’ had to 

be followed among the wells in explored area. 

 

Methodology 

As only E-logs are available from within this interval and no distinct motifs 

could be determined, an approach of using simple mathematics to 

determine changes in the environment was employed. Firstly, the value of 

standard deviation of the SP and R log values was calculated for the data 

interval radius of one, two and four meters. As digitalised well logs mostly 

have a resolution of 0.1 m this means that standard deviation was 

calculated based on 10, 20 and 40 data points. After this procedure, a 

cumulative standard deviation curve was plotted.  

The result of this analysis pointed out obvious change in trend of the data 

and the interpretation was made similar to the interpretation of 

cumulative dip from dipmeter data (Velić et al., 2012). A high cumulative 

standard deviation value gain per depth correlates to the high variation in 

lithological composition characteristic for the Pliocene (i.e. the Lonja 

Formation). Lower cumulative value gain per depth correlates to the less 

frequent changes in lithology where thick beds of either sandstones or 

marls occur which is characteristic for Pontian (i.e. the Široko Polje 

Formation). Therefore, intersection of the tangents of these two trends 

clearly depicts the Lonja Formation bottom, i.e. E-log alfa (Figure 1). 

Cumulative curves for standard deviation (CSTDEV) of one, two and four 

meter radius were plotted and the intersection of trend tangents was 

determined. The results were plotted onto two well logs together with ’ 

determined in the INA Plc. (Figure 1). For Well–1 the best correlation 

between the marker form the database and the marker from CSTDEV was 
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in the case of 1 m radius where in the case of Well–2 very good for all 

three cases. Therefore only the 1 m radius CSTDEV was used for further 

definition of ’ using presented mathematical methodology. 

 

Figure 1: An example of CSTDEV curve analysis in two wells 
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Results 

The results of the CSTDEV curve analysis for all wells were compared to 

the ’ from the INA Plc. database. In most cases, only a minimal 

difference between the marker determined by CSTDEV curve. Using the 

2D seismic section (Figure 2) it is easy to prove that mathematical (i.e. 

CSTDEV) approach was more accurate for determining E-log ’ 

(Pontian/Pliocene) then looking for “characteristic” shape of e-log curves. 

Consequently, e-log determined mathematically can be used for a more 

accurate structural mapping of the Lonja Formation bottom. 

 

Figure 2: Seismic section showing two wells and the position of the 

Pontian/Pliocene border horizon and positions of the ’ marker defined from logs 

and mathematically in two cases  
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and to the unknown background. Minimum, maximum and standard 

deviation values, represented on boxplot diagrams belong to the prior 

group. Disadvantage of these indices is that possible mixtures between 

endmembers are left unknown. In order to discover feasible mixture or 

overlapping among them, we can apply separability estimations (Richards 

and Jia, 2006). The most often used method is Jeffries-Matusita distance, 

it gives a score between 0 and 2, where 2 means perfect separability 

apart from other features. To examine the similarity we can also measure 

the matching among the mean spectra of reference pixel groups. For this 

aim, we can count the spectral angle differences, compare the bands of 

absorption or we can characterize the mean spectra using binary encoding 

as well. 

 

The area of interest is the common floodplain of the Tisza and Maros 

Rivers, directly above their confluence, northeast of Szeged in Hungary. 

The floodplain is covered by several abandoned meanders. These wetlands 

were drained in the nineteenth century for agricultural land use, however, 

deepest parts of the region are still covered by water during periods of 

abundant precipitation (inland excess water). Drainage channels in poor 

condition are home to invasive plants, such as Amorpha Fruticosa or 

species of Phragmites. 

 

According to the result of the image analysis, spectral homogeneity and 

uniqueness of the training pixels can clearly determine the accuracy of the 

image classification. Pixels of mixed coverage were identified using 

spectral unmixing techniques. Accuracy depends not only on the 

separability and homogeneity of the training sites, but on the performance 

of spectral corrections and data transformations as well. Classifications 

were examined on Minimal Noise Fraction (MNF) transformed imagery 

after removing bad bands and applying Cross Track Illumination correction 

for radiometric normalization. Most accurate image classifications were 

given by Spectral Angle Mapping and Maximum Likelihood algorithms.  
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