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Introduction and scopes of the research

Until the mid-1990s, forest growth modelling was a
dominant topic in the Hungarian forest sciences. Professor
Laszl6 Kiraly applied the concept of normal forest to
beech stands in Hungary and developed a mathematical
description of normal forest. His school-creating theses
have gained international recognition. Forest growth
modelling and carbon cycle modelling has become even
more relevant as the complexity of the burden on forests
and the growing need for sustainable forest management
arose. The contradictory goals of economic efficiency and
nature conservation, the competitive uses of the wood
yield (e.g., as raw material for wood products, as source
of renewable energy, or as carbon storage in the standing
volume) can only be balanced with conscious and
considered planning and foresight. The set of problems is
further exacerbated by the process of climate change,
which is creating increasingly unfavourable production
conditions for forests in Hungary; and the increasing food
prices and many other factors lead to changing land-use
patterns.

From the forest inventories (e.g., National Forestry
Database; NFD), different statistics and tables can be
produced which describe the structure of the forests, the
tree species composition and age class structure, the
felling age distributions and the regeneration practices,



site conditions etc. The aim of the research is to develop
based on these data methods and procedures that can be
used to create a model of final harvest and regeneration
regimes, and of their modifications attributable to climatic
and legislative changes. The other related goal of my
research was to create a model which is able to forecast
under different scenarios the future state and processes of
the forest, based on the descriptive data of the NFD. The
purpose of the application of the model is to outline the
possible and likely future development trajectories of the
forest, with special regard to the changes in the forest
management approach and the large-scale changes in the
growing conditions (driven by the ongoing climate
change).

Experimentation with extreme situations is common in
the modeling literature. This is very useful for mapping
the boundaries of possibilities and the maximum
potentials. However, these scenarios are rarely likely and
realistic. It is of prime importance to create a realistic
approach of the regulatory processes of forest
management and to describe the regeneration and harvest
conditions according to the known facts (BAU — Business
as Usual scenario). In addition, it is important that the
results of the model can be validated based on the
historical data of the NFD and the correctness of the
model procedures and parameters can be checked.



The NFD has received justifiable critique for its wood
stock calculation problems and sampling uncertainties.
Acknowledging the validity of these criticisms, work
must be done to resolve the issues. However, | would like
to point out that despite all the above, the NFD also has
an outstanding wealth of data in comparison with the
forest inventories other countries in Europe and
worldwide have. It has long time series and detailed
spatial resolution. NFD was not designed for cost-
effective provision of data services. The NFD was
designed as a complex model of the forests, on the basis
of which regulation can be implemented. It’s wealth of
data makes possible to recognize, understand and forecast
the processes described in the DAS model (e.g., realistic
harvesting age distributions and regeneration matrices can
be derived). This is an exceptional opportunity for
Hungarian forest science and practice.



Materials and Methods

| developed the DAS forest model (Distributions Applied
on Stands model) which is a forest stand based model
suitable for the projection of standing volume, increment,
harvest, and carbon sequestration on the stand level as
well as regional or country level. The modelling unit of
the DAS model is the forest subcompartment. The DAS
model uses the data of the National Forestry Database
(NFD) including geospatial data. The model is suitable for
the further processing of spatially explicit input
parameters such as climate change forecasts. The output
of the model is also georeferenced and can be processed
using GIS software. The model handles the data of
approximately 600,000 forest subcompartments. The tree
species row is the sub-unit of the model. Data on tree
species, origin, age, growing stock, increment etc. of each
subcompartment is stored in tree species rows. The model
simultaneously processes the data of 1.2 million tree
species rows and describes their development in time. The
parameters used by the model are based on the actual
processes of the reference period. The model uses empiric
cutting age distributions and a regeneration matrix
derived from historic NFD data.

The DAS model has a bottom-up architecture which
means that volume stock data of a stand is produced by
summing up volume stock data of the tree species rows



assigned to that stand. Regional and country level data is
also derived as the sum of the data of the
subcompartments belonging to the given geographical
unit. The model uses the Microsoft Visual FoxPro
programming language and runs in  Windows
environment. The used input and the produced output files
are in dBase, WKT and CSV format.

A forest subcompartment-based modelling approach

The DAS model is a forest-stand based model which is
suitable for the projection of standing volume, increment,
harvest, and carbon sequestration on the stand level as
well as regional or country level. The modelling unit used
is the forest stand as this is the base unit of forest
management in Hungary and forest subcompartments
have rather homogenous characteristics. The “tree species
row” is the sub-unit of the model which is assigned to a
forest subcompartment. Data on the growing stock of each
forest subcompartment is stored in tree species rows. The
tree species rows of the same forest stand differ from each
other in at least one of the following attributes: tree
species, origin, age, or layer. The model simultaneously
processes the data of more than one million tree species
rows and describes their evolution in time.

Increment modelling with vield tables

The model uses yield functions by Gal (1980, 1988) for
the calculation of the tree height as a function of the age



of the stand. Yield functions are based on yield tables and
are suitable for computerised data processing. The DAS
model uses the yield tables which are also used by the
Forest Authority and in the NFD. This ensures the
coherence and interconnectivity with the NFD, and with
projects based on NFD data such as the Hungarian
Greenhouse Gas Inventory, and numerous nature
conservation, economic, wood industry, and climate
change projects. Forest management planning usually
takes place every ten years, during forest management
planning field measurements are undertaken and data of
those measurements is stored in the NFD. However,
between two planning events the annual increment is
calculated for every tree species row based on yield tables.
The DAS model uses the same yield tables as the NFD,
but the calculation method of the growing stock is
different. In the NFD the current annual increment is
added to the growing stock data of the previous year for
each tree species row and annual harvest is subtracted
from it. In the DAS model the total growing stock is
recalculated as a function of the age of the stand for every
subsequent year. Thus, it is not necessary to separately
calculate the harvested volume for thinning and
precommercial harvests as these are included in the stock
data predicted by the yield tables. The yield table-based
processing of the DAS model also allows for the
modelling of the effect of the changing climate parameters



on the productivity of the stand as the yield class
parameters can be changed accordingly over time.

Total area of final harvest as a driver

In the model the final harvest is defined by the area
affected with final harvesting events. Clear cuttings,
gradual renewal cuttings, and other harvests which
generate the obligation of forest regeneration are regarded
as final harvests. According to my previous examinations
the total area of final harvest as defined above is quite
stable in time and it is not closely related to the yield area
that can be derived from the cutting ages specified in the
forest management plans. It is also independent from the
fluctuating wood market trends. Since 1990 the area under
final harvest was around 20-23 thousand hectares and a
slight expansion of the area could be observed in the last
decade.

According to my research a significant part of the forest
stands is not harvested at the cutting age prescribed in the
forest management plans. Historic data series show that
only approximately the two thirds of the stands reaching
their cutting age are actually harvested. From this, | drew
the conclusion that the actual harvest regime in the
medium term is not primarily determined by the age-class
structure of the forest stand, nor by the felling
prescriptions of the forest management plans. Cutting age
prescriptions can only be regarded as the potential for
harvest, but actual harvests are primarily determined by
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external factors as timber harvesting capacities, nature
conservation restrictions, and wood market demand, etc.
The DAS model uses a parameter sheet where the area
under final harvest can be prescribed and changed
according to the prerequisites of each scenario applied.

Cutting age distributions and the probability of final
harvest as a function of the age of the stand

The DAS model does not define cutting ages for the
subcompartments processed. The final harvests in the
model are regulated by cutting age distributions which
assign a final harvest probability to each cutting age. In
Japanese forest modelling a similar cut-parameter
dependent on the age of the subcompartment is used and
it is called “Gentanritsu” (or “Gentan’) and it determines
the forest area that is cut at a time-period. The age-
dependent harvesting probability ratio distributions used
in the DAS model are derived from historic NFD data.
Thus, a subcompartment’s final harvest time is not
predefined. Subcompartments available for final harvest
are selected according to their age, subcompartments with
special nature conservation requirements and continuous
cover forests are excluded. Subcompartments actually
harvested are selected randomly from the pool of
subcompartments available for final harvest according to
the age-dependent harvesting probability ratio
distributions and the total area of final harvest as
prescribed in the parameter sheet. The model uses the
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distributions of the regulatory parameters at the forest
level, and projects these distributions onto individual
forest stands by random selection.

The advantage of this method is that different cutting age
distributions can be applied in different sub-periods of the
forecast and management transitions can be modelled. For
example, the increase of cutting ages due to nature
conservation reasons, or the decrease of cutting ages in
private production forests due to changes in related
regulations can be taken into account, and the cutting age
distributions can be changed accordingly in the different
scenarios and in different time periods. The model can
also adapt to the changing age-class structure of the forest.
If the area of a given age-class accumulates its forecasted
yields also increase. Salvage logging can also be modelled
by incorporating final harvests at younger age-classes.

The cutting age distributions are usually not closed i.e.,
not the 100% of the area is harvested in the last age class
affected by final harvest. This means that using the above-
described approach some subcompartments are never
harvested in the model if they reach the maximum of their
cutting age and are not selected for harvest. These
subcompartments persist in medium-term projections and
model the well-known but not precisely defined
phenomenon of Forests Not Available for Wood Supply
(FNAWS). In long-term projections though additional
parametrisation will be required as these stands may not
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subsist forever, they might collapse, or transform, or be
transformed to continuous cover forests.

Transition matrix of forest regenerations

Forest regeneration patterns in the DAS model are driven
by a so-called forest regeneration transition matrix. The
currently used forest regeneration transition matrix is
derived from NFD data of 2006-2015. In the NFD each
subcompartment under regeneration is linked to its
previous state (i.e., before final harvest). Thus, the NFD
stores data on tree species and origin (coppice, high
forest) of a stand for two states, i.e., before final harvest
and after regeneration. In the period 2006-2015 such data
is available for 69% of the regenerated stands.

The application of the forest regeneration matrix in the
DAS model makes it possible to change the forest
regeneration patterns in time or along different scenarios.
Thus, the effects of changing climatic conditions affecting
tree species distribution can be taken into account and tree
species replacements during regeneration can be
modelled.

Pools of the model

The DAS model uses pools for its processing. The pools
are groups of sample forest subcompartments from which
subcompartments are selected for regeneration and
afforestation during the model runs. The driver of the
selection is the tree species, the origin, the yield class, and
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county code for localization purposes. The current version
of the model uses three pools: the pool of regeneration,
the pool of afforestation and the pool of found forests.
Found forests are forests previously unknown by the
Forest Authority and identified during the field survey
associated with forest management planning. Found
forests can be the result of natural expansion of the forest
area or that of geodesic remeasurements too.

The afforested stands enter from the pool of afforestations
in their state at the time of the completion of the
afforestation (with data on tree species composition, yield
class, etc. stored at that time) and for previous years data
is counted backwards from this state for the estimated year
of the initial planting. The pool of afforestation contains
17 thousand subcompartments in total with an area of 78
thousand hectares. The pool of regeneration contains 37
thousand subcompartments, with the total area of 120
thousand hectares.
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New scientific results (theses) and
conclusions

1.) I summarized and critically interpreted the work of
Professor Kiraly Laszlo. | realized the synthesizing
summary by processing manuscripts and unpublished
research reports, since there are few publications of the
Professor publicly available in journals or books.

2.) | found that the distribution of the actual cutting ages
is much more balanced, and bell shaped than the
distribution of cutting age prescriptions defined in the
Forest Management Plans. The timber market demands
balance out yields, as does the workforce available to
carry out forest operations. Thus, forest managers balance
the distribution of the cutting ages prescribed in Forest
Management Plans.

3.) | found that the total annual area under final harvest is
quite stable and there is no strong connection between the
size of the potential area available for final harvest defined
by harvest prescriptions of the Forest Management Plans
and the size of the yield area of actual harvests. According
to my research, from all the area available for final cutting
within 30 years as reported in the standard statistics of the
NFD, approximately the two-third is actually harvested in
the relevant period. From this, I drew the conclusion that
the real final harvesting regime in the medium term is not
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primarily determined by the age-class structure of the
forest stands, or the regulations of the forest management
plans (which gives only the potential), but it is mainly
regulated by external factors (such as timber harvesting
capacities, wood market demand, etc.).

4.) | measured the actual cutting age distributions of the
Hungarian forest management practice (from 1990 to
2021). The regulatory parameters of previous Hungarian
forest models were based on estimates or expert
judgements on cutting ages, or they worked with
normative rules (e.g., cutting ages of tending models).
With cutting ages derived from historic NFD data the
projection became much more accurate and reasonable.

5.) I created regeneration transition matrices derived from
NFD data of the 2006-2015 reference period. The
regeneration transition matrices describe tree species
replacements typical of Hungarian forests. This way | was
able to include the impact of tree species replacements in
the projection model.

6.) | created the DAS forest model, which differs from the
aggregated age-class models in the feature that it is based
on the individual processing of forest subcompartments.
The model can be parameterized individually at the forest
stand level and the results can be examined both at the
stand level and at aggregated levels. The DAS model is
more flexible than the aggregated age-class models,
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therefore it is able to model environmental effects (like
climate change) on a small scale, in a spatially explicit
way.

7.) 1 concluded that in the BAU scenario the management
of Hungarian forests is sustainable at the country level and
in the medium term. This conclusion applies to the BAU
scenario assuming that the management conditions, the
harvesting and regeneration patterns of the reference
period (2005-2015) remain stable, and especially the
extent of forest damage does not change radically.
According to the results of the modeling in the BAU
scenario the increment is not expected to disappear in the
projection period. The previously assumed drastic
reduction of carbon sequestration and the possibility that
Hungarian forests turn into a source of emissions can be
disapproved under the BAU conditions.

8.) | found that the forest stand based DAS forest model
is suitable for the projection of the standing volume,
increment, harvest, and carbon sequestration of forests on
regional or country level, and bearing in mind the
limitations arising from the stochastic nature of the model,
projections are also possible at a relatively low level of
aggregation.

16



List of publications

Peer reviewed papers

KOTTEK P., KIRALY E., MERTL T., BOorOVICS A. (2023): Trends
of Forest Harvesting Ages by Ownership and Function and
the Effects of the Recent Changes of the Forest Law in
Hungary. Forests. 2023; 14(4):679.
https://doi.org/10.3390/f14040679.

KOTTEK P., KIRALY E., MERTL T., BOROVICS A. (2023): The re-
parametrisation of the DAS model based on 2016-2021 data
of the National Forestry Database: new results on cutting
age distributions. Acta Silvatica et Lignaria Hungarica.
2023. (in press)

Borovics A, MERTL T, KIRALY E, KOTTEK P. (2023): Estimation of
the Overmature Wood Stock and the Projection of the
Maximum Wood Mobilization Potential up to 2100 in Hungary.
Forests. 14(8):1516. https://doi.org/10.3390/f14081516

KOTTEK P. £s KIRALY E. (2019): A klima valtozasa kimutathat6 az
Orszagos  Erdéallomany  Adattar  klima-kategériaiban.
Erdészettudomanyi  Koézlemények, 9(1): 7-18. DOIL:
10.17164/EK.2019.001

RozoviTs F. P., MAGYAR Zs., KOTTEK P. £S BORDACS S. (2019):
Erdéteriiletek pollenkapacitasanak modellezése
fadllomanytipus  és  pollennaptari  adatok  alapjan.
Erdészettudomanyi Kézlemények, 9(1): 19-33.

KIRALY E. ES KOTTEK P. (2014): A hazai faipari termékekben tarolt
szén mennyiségének és készletvaltozasanak becslése a 2013
IPCC Supplementary Guidance modszertana alapjan.
Erdészettudomanyi Kézlemények, 4(1): 95-107.

BORDACS S., NAGY L., PINTER B., BACH I., BORoVICS A., KOTTEK P.,
SzEPESI A., FEKETE Z., WISNOVSZKY K. ES MATYAS Cs. (2013):
Az erdészeti genetikai er6forrasok allapota és szerepe a XXI.
szdzad elején Magyarorszagon. Erdészettudomanyi
Kozlemények, 3(1): 21-37.

17


https://doi.org/10.3390/f14040679
https://doi.org/10.3390/f14081516

Other publications

VEPERDI G., GAL J., HORVATH T., KOLLAR T., KoLOzs L., KOTTEK
P., NAGY K. (2022): Erdérendezés-Az erdérendezéstan, mint
tudomény. In: Bartha, Dénes; Csoka, Gyorgy; Matyas, Csaba
(szerk.) Az erdészeti tudomanyok torténete Magyarorszdgon.
Sopron, Magyarorszag. Soproni Egyetemi Kiado (2022) 399
p. pp. 295-320., 26 p.

KoNCzP., HORVATH L., SOMOGY1Z., KOTTEK P., WEIDINGER T, ACS
F., KROEL-DULAY. GY, FOGARASI J, MOLNAR A., PASZTOR L.,
Popp J. (2020): Klima és Energia Szakértéi Munkacsoport
tanulmanya. Nemzeti Okoszisztéma-Szolgaltatas Térképezés és
Ertékelés Projekt (NOSZTEP), Budapest, 188 pp.
https://www.researchgate.net/publication/355827336_A_tuzifa
termeles_az_eghajlat-es_a_mikroklima-
szabalyozas mint_okoszisztema-szolgaltatasok ertekelese

KOTTEK P., SzABO K., KIRALY G. (2019): Tavérzékelési modszerek
alkalmazasa a korzeti erdOtervezésben, Pannonhalmi-Téti
erd6tervezési korzet, lizemi kisérlet, projekt-beszamol6. NFK
Erdészeti Foosztaly, Kézirat.

KOTTEK P., KIRALY G., SzABO K. (2018): Felszinmodell és
faallomany-szerkezet. XI. Geomatika Szeminarium, MTA
CSFK Geodéziai és Geofizikai Intézet, Sopron. Poszter.
https://walden.blog.hu/2018/11/15/ndfm_poszter

KOTTEK P. (2016): Orszagos Erddallomany Prognézis -> 2050.
Modell: Divine Axe Superhero, DAS v1lk. VI. Kari
Tudomanyos Konferencia, Soproni Egyetem, Erdémérnoki
Kar, 2016. oktober. Poszter és kozlemény.
https://www.researchgate.net/publication/357159816_Divine
Axe_Superhero_a prognosis_of Hungarian forest til 2050

ToBIsCH T., KOTTEK P. (2013): Forestry-related Databases of the
Hungarian Forestry Directorate. VVersion 1.1 (October 8, 2013)
Central Agricultural Office (MgSzH), Forestry Directorate.
Supplementary report for the national greenhouse gas
inventories under UNFCCC and Kyoto Protocol, 26 pages.
http://www.nfk.gov.hu/Supplementary Information_news 54

7
ALIT.G., KOTTEK P., NAGY J. (2012): A magyar erddk szerkezetének
valtozasa az elmult szaz évben. — In: Faragd S. (szerk.):

18


https://m2.mtmt.hu/gui2/?mode=browse&params=publication;33272229
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;33272229
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;33207637
https://www.researchgate.net/publication/355827336_A_tuzifatermeles_az_eghajlat-es_a_mikroklima-szabalyozas_mint_okoszisztema-szolgaltatasok_ertekelese
https://www.researchgate.net/publication/355827336_A_tuzifatermeles_az_eghajlat-es_a_mikroklima-szabalyozas_mint_okoszisztema-szolgaltatasok_ertekelese
https://www.researchgate.net/publication/355827336_A_tuzifatermeles_az_eghajlat-es_a_mikroklima-szabalyozas_mint_okoszisztema-szolgaltatasok_ertekelese
https://walden.blog.hu/2018/11/15/ndfm_poszter
https://www.researchgate.net/publication/357159816_Divine_Axe_Superhero_a_prognosis_of_Hungarian_forest_til_2050
https://www.researchgate.net/publication/357159816_Divine_Axe_Superhero_a_prognosis_of_Hungarian_forest_til_2050
http://www.nfk.gov.hu/Supplementary_Information_news_547
http://www.nfk.gov.hu/Supplementary_Information_news_547

Monitoring az erdészetben és vadgazdalkodasban. A Magyar
Tudomanyos Akadémian 2012. november 21-én megtartott
tudomanyos iilés eldadasai. Nyugat-magyarorszagi Egyetem
Kiadd, Sopron, pp. 9-20.

KOTTEK P. SZERK. (2011): Erdébeszamold 2011. Az erdészeti
igazgatas O0sszefoglalo jelentése a Miniszternek, indikatorok a
magyar az erdSk allapotarél. (NEBIH Erdészeti Igazgatdsag,
Budapest, 2012; 127 oldal; szerkesztd)

FAO FOREST GENETIC RESOURCES (FGR) ORSZAGJELENTES (2010):
(kivonatban megjelent: Az erdészeti genetikai erdforrasok
allapota és szerepe. A XXI. szazad elején Magyarorszagon, in:
Erdészettudomanyi Ko6zlemények, 2013, 21-37. oldal;
kozremiikodo szerz0)
http://www.nyme.hu/index.php/24445/?&L=1;
http://www.fao.org/3/contents/8d7d3d11-4150-4fd5-a71a-
c1306eaeadda/i3825e31.pdf

KOTTEK P. ET AL. (2009-2014): UNFCCC National Inventory Report
(NIR)  orszagjelentések, az ENSz  Eghajlatvaltozasi
keretegyezménye ¢s annak Kiotdéi JegyzOkonyve szerinti
iiveghazgaz-leltarak erdészeti része. (2009-2014 kozott 6 éven
at, éves gyakorisaggal; els6 szerzOként).
http://unfccc.int/national_reports/annex_i_ghg_inventories/nat
ional_inventories_submissions/items/10116.php

KOTTEK P., ALl T. G., CzIROK I., ET AL. (2008) Magyarorszag
erdéallomanyai 2006. Mezdgazdasagi Szakigazgatasi Hivatal
Kozpont  Erdészeti  Igazgatésag, Budapest, 12 p.
https://nfk.gov.hu/Magyarorszag_erdeivel_kapcsolatos_adatok

news 513

KOTTEK P. SzERK. (2007-2015): Erdovagyon, Erd6- és
Fagazdalkodas Magyarorszagon (,,leporell6”, a Nemzeti
Elelmiszerlanc-biztonsagi Hivatal, Erdészeti Igazgatdsag
ismeretterjesztd és  statisztikai  kiadvanya; 2007-2015;
szerkeszt6). http://portal.nebih.gov.hu/web/guest/-
/magyaroszag-erdejeivel-kapcsolatos-adatok

KOTTEK P. ET AL. (2007, 2011, 2015): State of Europe's Forests
Report (SOEF-MCPFE) orszagjelentések, az fenntarthatd
erdégazdalkodas  pan-  eurdpai  indikatorai és az
erdégazdalkodasért feleld6 EU-s miniszterek konferenciajanak
elokészitd anyaga (Pan-European Criteria & Indicators for

19


http://www.nyme.hu/index.php/24445/?&L=1
http://unfccc.int/national_reports/annex_i_ghg_inventories/national_inventories_submissions/items/10116.php
http://unfccc.int/national_reports/annex_i_ghg_inventories/national_inventories_submissions/items/10116.php
https://nfk.gov.hu/Magyarorszag_erdeivel_kapcsolatos_adatok_news_513
https://nfk.gov.hu/Magyarorszag_erdeivel_kapcsolatos_adatok_news_513
http://portal.nebih.gov.hu/web/guest/-/magyaroszag-erdejeivel-kapcsolatos-adatok
http://portal.nebih.gov.hu/web/guest/-/magyaroszag-erdejeivel-kapcsolatos-adatok

Sustainable Forest Management; Ministerial Conference on the
Protection of Forests in Europe; 2007, 2011 és 2015 években,;
elsé szerzéként).
http://foresteurope.org/publications/#1471590853638-
cbc85f9c-8ebe

KOTTEK P. ET AL. (2006): Magyarorszag erdéallomanyai, 2006. Az
erdészeti igazgatas Osszefoglald statisztikai, indikatorok a
magyar az erd6k allapotarol. Mez6gazdasagi Szakigazgatasi
Hivatal Kézpont, Erdészeti Igazgatosag; 2006, HU ISSN 2060-
2634, 200 oldal (szerkesztd).
http://portal.nebih.gov.hu/documents/10182/206281/prospektu
s_nzk.pdf/3e18e795-7f7c-4065-ad4e-6521678943af;
https://portal.nebih.gov.hu/documents/10182/1126589/EA200
6.zip/7bde7e25-f8ef-c875-b167-f4db76b667b4

KOTTEK P. ET AL. (2005-2009): Joint Forest Sector Questionnaire
(JFSQ), orszagjelentés, a Eurostat adatgytijtése az erdészeti és
faipari termelésrol és kiilkereskedelemrdl (2005-2009 kdzott 5
éven at; elsé szerzoként).
http://ec.europa.eu/eurostat/statisticsexplained/index.php/Glos
sary:Joint_forest sector_gquestionnaire (JESQ)

KOTTEK P. ET AL. (2005, 2010, 2015): FAO Global Forest Resource
Assessment (FRA) orszagjelentések (2005, 2010 és 2015
években, elsé  szerzOként).  http://www.fao.org/forest-
resources-assessment/documents/en/

20


http://foresteurope.org/publications/#1471590853638-cbc85f9c-8e6e
http://foresteurope.org/publications/#1471590853638-cbc85f9c-8e6e
http://portal.nebih.gov.hu/documents/10182/206281/prospektus_nzk.pdf/3e18e795-7f7c-4065-ad4e-6521678943af
http://portal.nebih.gov.hu/documents/10182/206281/prospektus_nzk.pdf/3e18e795-7f7c-4065-ad4e-6521678943af
http://ec.europa.eu/eurostat/statisticsexplained/index.php/Glossary:Joint_forest_sector_questionnaire_(JFSQ)
http://ec.europa.eu/eurostat/statisticsexplained/index.php/Glossary:Joint_forest_sector_questionnaire_(JFSQ)
http://www.fao.org/forest-resources-assessment/documents/en/
http://www.fao.org/forest-resources-assessment/documents/en/

Oral presentations and poster presentations

KOTTEK P., SzaBO K., KIRALY G. (2023): A tavérzékeléssel
tamogatott korzeti erddtervezés Uj eredményeir6l. NFK nyilt
nap, Budapest, 2023. 03 13.

KOTTEK P. (2023): Tavérzékelés a korzeti erddtervezésben. in: A
Nemzeti  Foldiigyi  Kozpont  mezdgazdasagi  célu
foldmegfigyelési alkalmazasai (Kocsis Attila), Mezdgazdasagi
¢és természetvédelem céli foldmegfigyelési (ESA) workshop,
Agrarminisztérium, 2023.04.18

KOTTEK P. (2023): Hozamvizsgalat és dsszetett hozamszabalyozasi
modszerek. Soproni Egyetem, Erdérendezés I1. targy keretében.
Sopron, 2023.03.28

KOTTEK P. (2022): Tavérzékelés az erdétervezésben (in: Szabd
Kaéroly), Erddtervezési csapatverseny, Zalaszanto, 2022.09.21

KOTTEK P. (2022): Megvaltoztatta-e a vagaskorokat az Evt. 2017.
szeptemberi valtozdsa? - eredmények az erddallomany-
prognézis eldkészitésének munkaibol. OEE Szakosztalyiilés,
Budapest, 2022.09.20.

KOTTEK P. (2021): Hozamvizsgalat és Osszetett hozamszabalyozasi
moédszerek. Soproni Egyetem, Erddérendezés nagygyakorlat.
Sopron, 2021.09.01

KOTTEK P., SzaBO K., KIRALY G. (2019): Felszinmodell és
faallomany-szerkezet #4: tapasztalatok a 386 Vaci ETK 2016-
os felvételeivel és a tervezett tizemi kisérlet a 346 Pannonhalmi-
Téti ETK-ban (OEE Budapest, AESz helyi csoport,
2019.02.19).

KOTTEK P., SzABO K., KIRALY G. (2019): Felszinmodell és
faallomany-szerkezet #4: tapasztalatok a 386 Vaci ETK 2016-
os felvételeivel és a tervezett lizemi kisérlet a 346 Pannonhalmi-
Téti ETK-ban (Vac, Kormanyhivatal Vaci erd6tervezoéi iroda,
2019.05.20).

KOTTEK P. (2019): Felszinmodell és faallomany-szerkezet #7: OEE
Erdérendezési Szakosztaly iilése, a Pannonhalmi-Téti korzet
iizemi kisérlet félidés beszamold eldadasa, Budapest,
2019.12.03.

GAL J., KOTTEK P., CzIROK I. (2019): A tartamos erdégazdalkodas
tervezésének kérdései (Tartamkisérletek: az erddgazdalkodas
tudomanyos megalapozasa ¢és a jovo feladatai. Tudomanyos

21



ilés a 90 éves Solymos Rezsd tiszteltére, MTA Budapest,
2019.06.12, prezentacio)

KOTTEK P. (2018): XI. Geomatika Szeminarium, MTA CSFK
Geodéziai és Geofizikai Intézet, Sopron: Felszinmodell és
fadllomany-szerkezet (poszter, 2018. november 8.)

KOTTEK P. (2018): Soproni Egyetem: beszdmolo6 eldéadas a KLM-
szcenarid  koncepcidjarél az  Agrarklima 2  projekt
kutatocsoportjanak (2018.06.12).

KOTTEK P. (2018): Soproni Egyetem — NAIK ERTI — NEBIH EI
tudomanyos koordinacids egyeztetés (2018.03.27. Budapest,
Frankel Leo ut 42-44.): Orszagos Erddallomany Prognozis ->
2050 (BAU és FRL szcenariok, modszertan és eredmények)

KOTTEK P. (2018): NEBIH Erdészeti Igazgatosag, évértékeld
(Zamardi): felszinmodellek és faadllomany-szerkezet #3: a
magassagmérésrol (prezentaciod, 2018. november 9.)

KOTTEK P. (2018): NEBIH Erdészeti Igazgatosag, erdétervezési igh.
értekezlet: felszinmodellek és faallomany-szerkezet,
prezentacio6 (2018.05.24)

KOTTEK P. (2018): NEBIH Erdészeti Igazgatosag, erdétervezési igh.
értekezlet: felszinmodellek és faallomany-szerkezet #2: a
magassagmérésrol (prezentacio, 2018. oktdber 9.)

KOTTEK P. (2018): Fény-Tér-Kép 2018 konferencia, Gardony
(prezentacio, 2018. november 15.)

KOTTEK P. (2017): Poszter bemutatdé a SoE EMK Tudomanyos
Konferenciajan (2017. oktdber 24.)

KOTTEK P. (2017): Nemzeti Fejlesztési Minisztérium, Nemzeti
Uveghdzgaz Adatbazis projekt, prognozis ismertetd eldadas a
,NUA a dontés elSkészités szolgalatiban: a mezdégazdasagi,
erdészeti és a foldhasznalat valtozasok altal kivaltott
iiveghazgaz kibocsatas eldrejelzése” cimii workshopon (2017.
oktober 12.)

KOTTEK P. (2016): Orszagos Erdészeti Egyesiilet, helyi csoport
taggytlés, Budapest, 2016. februar 11. (témaismertetd)

22



23



24



