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I. The choice of subject and the aims of the dissertation
About 65 years ago Bela Jantsky has started gealogesearches in the Velence-
mountain, and has initiated nature conservationtfier area at north of Pakozd. This area
contains unique geological values in Hungary. Agpmately 20 years ago Istvan Eszterhas
has mapped and documented in details the cavée dfdlence-mountain. The author of the
present dissertation under the spell of the worfkth® two above mentioned researchers in
1999, still as a college student, became acquaitit e Velence-mountain, and has
committed to the conservation, surveying and mappacquaintance and documentation of
the speleological and geological values of theargEarlier works of the present author,
including theBSethesis (2002), thé&tudents’ Scientific Research€¥01/2003), theBSc
thesis onGIS-engineer specification (2007) and thiScthesis (2008) due to the choice of
subjects GPSand caves) were all gradual steps forward to evtdvthe topic of théhD
research. The author became an active member dfalcanspeleological Community of the
Hungarian Speleological Society from 2010. Betwe&10 and 2012 the author has
discovered 16 woolsack caves, granite tallus caredgsite caves and andesite tallus caves in
the Velence-mountain. Due to the recent structthiahges of the society, due to the basically
meaningless destruction of the nature, the conservaf both the living and unliving natural
environment becomes more essential. The generaktl® of the dissertation is to rise
common interest for the conservation of geologaral speleological values of the Velence-
mountain. Furthermore, the dissertation aims tdrdmurte to the understanding of the rare,
non-karstic genotype caves, the so-called woolsauks.
Aims of the dissertation in details:
» overview of the speleological values of the Velenwauntain,
e analysis of the accuracy and precision of EENOSDGPStechnique,
» validation of applicability of theEGNOSDGPS technique for cave cadastre,
surveying and mapping,
* development of a general microclimatological anachmatological model for
woolsack caves based on detailed microclimatoldgileservations,
« the use of the experiences — obtained by the ndatene analysis of cave names and
by the possibility-analysis of their standardizatie in the naming of the newly
discovered caves of the Velence-mountain.



I1. Applied methods

The author has made an overall analysis of theesponding literature for delineating
the geological and geographical values of the \G@enountain. The different information
have been edited and synthesised into a coherdatiadawhich provides a tool for the better
understanding of the genesis and structural prgsest woolsack caves.

For the accuracy analysis of tB&NOSDGPStechnique the author made use of the
CMAS-method (Circular Map Accuracy Standard@nd the CP-diagram (Circular
Probability). Circular probability means that in the vicinitly/fox stations (stations, which are
considered to be perfectly accurate) the accurétlyeoobserved points is defined by a series
of concentric circles (ifi,=py) corresponding to different probability levels.elauthor has
tested different instrumental settings, such aspte navigation method (absolu@&PS
measurement), the use BGNOScode corrections, number of the repeated obsenati
(tested repeat numbers: 1, 10, 100, 500 and 10@D)3d#ferent instrumental cut off angles
(using values of 5, 10, 15 and 20 degrees). Isetliests ‘one observation’ was defined as 1
epoch, i.e. approximately 1 second long measurenigyond the accuracy analysis, its
variation by repeat number of measurements hasba&leo determined. For the purpose four
different functions were applied, these are thediregression function, exponential function,
Lagrangepolynomial andSpline polynomial. He has examined the applicability ogt
EGNOSDGPStechnique for cave cadastre; namely, for the mwsitg and mapping phases
of the related tasks. Furthermore, a black andenymbol list (containing 56 symbols) has
been defined for the cartographic description efrthicro-environment of granite caves.

Microclimatological researches in the Zsivany-cévetween 2010 and 2012) and in
six other woolsack caves (between June 2012 antki@bpr 2012) have been performed by
using analogue and digital instruments, micro-nrefegical stations. Before processing and
adjusting the measured data, in order to find animgp processing method and
parameterization for the woolsack caves differeethonds found in the recent literature has
been analyzed by the theory of error propagatiofierAthe analysis, the well-known
FODOR-microclimatological and bioclimatological neddhas been modified for the
classification of woolsack caves.



I11. Short summary of the chapters

In the first chapter the author has presentedbjectives of the dissertation and has
summarized shortly the driving forces, which hastimaded him to elaborate the chosen
topics in details.

In the second chapter he has introduced the éggirr, the Velence-mountain, and its
granite caves (woolsack caves and tallus caves)randevolution.

In the third chapter he has described the accuth&GNOSDGPStechnique using
the CMASmethod, and has defined the relationship betwkeratcuracy of the positioning
and the repeat number of measurements with foderdit functions, which have been
optimally parameterized for the present applicatible examined the applicability of the
EGNOSDGPStechnique for cave cadastre, which has been denates with a case study
in the Velence-mountain. He has defined the requergs on the content and format of map
documentation of the micro-environment of graniwes. He has created a black and white
symbol list (containing 56 symbols) defining an eqguiate tool for the mapping.

The fourth chapter deals with the descriptionhaf tnicroclimatological parameters of
woolsack caves, primarily for the Zsivany-caveeldbr six other woolsack caves as well.
Subsequently, those observational and computatimesihods have been introduced, which
were found to be recommended for climatologic deteation of woolsack caves. Two years
of regular observation in the Zsivany-cave, andasimmal observations in further 6 caves
have provided a detailed description of climatatogrocesses, which match optimally for
woolsack caves. One of the principal results isntia¢hematical relationship between the cave
air flow and the difference of the inner and outmperature. This relationship has been
described by = e%**P andy = In (a|x| + b) functions.

In the fifth chapter he presents his experiencesbtained by the nomenclature
analysis of cave names and by the possibility-amalyf their standardization — in the naming
process of the newly discovered (between 2010 &i@®)2caves in the Velence-mountain.
The basic principles of the cave name standardizaaind the definition of the most often
used cave names (considering geomorphological dmbblggical aspects) contain the
appendix of the paper.



IV. Original results of the dissertation - Theses

1) The accuracy of thEGNOSDGPStechnique has been determined@iMASstandards on
different probability levels, with various instruntal settings, with different cut-off angles
and repeat numbers of the measurements. For theaagcrequirements of the cave cadastre
10 degree cut-off angle and 500 measurements wibivedEGNOScode corrections was
found to be appropriate.

2) A relationship between the accuracy of measuresnemtd the repeat number of
observations was derived, and described matherttigafour suitable functions (regression
function, exponential function,agrangepolynomial andSpline polynomial function). He
established by the detailed examination of the faoctions, that the exponential function is
suggestible because of his simplicity and his aaxym terms of practical applications.

3) He created a black and white symbol list (whichntams 56 symbols) for the
representation. Requirements on the content andotheat of documentation of the micro-
environment of granite caves have been definedlagkband white symbol list has been
defined for mapping.

4) With the help of mathematical comparator analymsl synchronous-measurements he
determined the processes which describe the anandl seasonal variations of the
microclimatological parameters of the Zsivany-cave.

5) By overall analysis of more years observationg $peleo-climatologic (micro- and
bioclimatological) model of the Zsivany cave hasiedetermined, which has enabled
generalization for woolsack caves. As new termsnmear and winter cave-states were
innovated, and the related cartographic requiresieas been defined.

6) Mathematical relationship between the cave air flovd the difference of the inner and
outer temperature was derived. This relationship baen modelled by = e®**? and

y = In (a|x| + b) functions, where the parameters were determingurially.



V. Practical utilization of results

1-2-3) Basically, post-processinGPS techniques are used for cave cadastre in Hungary.
Considering the required accuracy, reliability, éispan and economy the use of real-time
methods can make sen&GNOScorrections can be received for free; by my esén20%

of the Hungarian caves (about 800 caves) can beewed using this technology. Real
advantages of the real time techniques in contratlye post-processing methods are the short
measurement time (taking only a few minutes), thfécent accuracy and reliability, and the
real-time determination of coordinates. The optinsalution would be the combined
application of the post-processing and real-timehads, since real-time methods cannot be
applied generally under all circumstances. On oardhEGNOScorrections cannot be
received in every situation. On the other hand, tise of NTRIP by GPRS/3G/WIF
connection is not feasible in all cases in the lafckignal. The granite cave entrance maps can
be utilized in documentation of the caves of théedee-mountain.

4-5-6) The micro- and bioclimatological model, which hmasnarily been determined for the
Zsivany-cave can be applied for other woolsack saes equations and indicator numbers
(eg. thermal comfort indexes) were determined foals caves, probably they can be applied
successfully for other small caves in Hungary, réigas of the type of the covering rocks.
Though they = e®**? andy = In (a|x| + b) functions, which describe the relationship
between the cave air flow and the inner and oweperature difference can efficiently be
applied for other small caves, the value of thend b parameters a unique empirical
determination for every cases. The winter and sumcage-states, as a phrase and as a
cartographic model can also be applicable for otimeall caves, though it should be noted
that the definition of the interval-bands for th@laur codes require a unique determination
for every small caves.
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