Témy dizertacnych prac pre akademicky rok 2023/2024
Pracovisko: Ustav krajinnej ekolégie SAV, v.v.i.

Prijimajuca skola: SPU v Nitre

1.Hodnotenie stavu a dynamiky pol'nohospodarskej krajiny a pod s vyuzitim
priestorového modelovania a dialkového prieskumu Zeme.

Skolitel: Mgr. Andrej Halabuk, PhD.
Studijny odbor: Polnohospodarstvo a krajinarstvo
Studijny program: Krajinné inZinierstvo

Forma: denna/externa

Tézy: Téma je zamerana na rozvoj a testovanie novych metéd hodnotenia stavu
a dynamiky

pofnohospodarskej krajiny zalozenych na priestorovom modelovani réznorodych
geodat, vratane produktov dialkového prieskumu Zeme. Hlavnym ciefom prace bude
detekcia stavu a dynamiky polnohospodarskej krajiny s dérazom na hodnotenie jej
kfu€ového prirodného zdroja — pody ako i spdsobov jej obhospodarovania. Téma
dizertaCnej prace bude rieSena v suvislosti s realizaciou viacerych vyskumnych aktivit
prebiehajucich projektov (ESA, COST, Horizon Europe) v SirSom medzinarodnom
kolektive s moznostou vymennych pobytov a kratkodobych stazi.

Zdovodnenie: Zakladnym predpokladom udrzatelného vyuzivania
polnohospodarskej krajiny je priestorova charakterizacia stavu jej kfuCového
prirodného zdroja — pb6dy a poznanie spdsobov jej obhospodarovania v dlhSom
Casovom horizonte. Dialkovy prieskum Zeme vratane satelitne zaloZenych platforiem
poskytuje v suCasnosti jedinené moznosti umoznujuce efektivne mapovanie stavu
pddy v réznych priestorovych mierkach ako i detekciu a monitoring spdsobov jej
obhospodarovania. V su€asnosti vznika mnozstvo satelitne zaloZzenych indikatorov
odrazajucich  vlastnosti pbdy vratane produktov hodnotiacich degradaciu
a heterogenitu pofnohospodarskych péd. Pre SirSie uplatnenie tychto postupov je vSak
nevyhnutny cieleny vyskum vrealnych podmienkach, ktory by preciznejSie
charakterizoval ich moznosti a obmedzenia pri ich zavadzani do aplikacnej praxe.

Finanéné krytie: Beziace projekty Eurdpskej vesmirnej agentury ESA, Horizon
Europe, pripravovany projekt COST

Assessing the condition and dynamics of agricultural landscapes and soils
using spatial modelling and remote sensing.

Thesis: This topic focuses on the development and testing of innovative approaches
for assessing the status and dynamics of agricultural landscapes using spatial
modeling of diverse geodata, including remote sensing products. The main purpose



of the work will be to examine the condition and dynamics of agricultural landscapes,
with a focus on the evaluation of their most important natural resource - soil - and the
methods of its management. The dissertation topic will be examined within the
framework of the implementation of multiple research activities of ongoing projects
(ESA, COST, Horizon Europe) in a larger international collaboration with the potential
of exchanges and short-term internships.

Motivation: The basic prerequisite for sustainable use of agricultural landscapes is
the spatial characterisation of the state of its key natural resource - soil - and
knowledge of how to manage it in the long term. Remote sensing, including satellite-
based platforms, currently provides unique opportunities for effective mapping of soil
conditions at different spatial scales, as well as for detecting and monitoring soil
management practices. A number of satellite-based indicators reflecting soil
properties are currently being developed, including products assessing the
degradation and heterogeneity of agricultural soils. However, for a wider application
of these techniques, targeted research in real conditions is necessary to more
accurately characterise their possibilities and limitations for their implementation in
application practice.

Finantial support: Ongoing projects supported by the European Space Agency
(ESA), Horizon Europe, submitted COST action

2. Hodnotenie fenolégie vegetacie kombinaciou in-situ pozorovani
a dialkového prieskumu Zeme

Skolitel: RNDr. Lubos$ Halada, CSc.
Studijny odbor: Polnohospodarstvo a krajinarstvo
Studijny program: Krajinné inzinierstvo

Forma: dennd/ externa

Tézy: V poslednom obdobi najma v suvislosti s klimatickou zmenou nadobuda na
vyzname Stuadium fenoldgie vegetacie, jej sezdnnych a medziroénych zmien.
S technologickym rozvojom sa rozsirili aj moznosti Studia fenoldgie — popri klasickych
metddach terénneho vegetatného vyskumu sa rozvijaju aj metddy pozemnej
automatickej registracie fenologickych procesov vegetacie pomocou fenokamier
a metddy Studia fenoldgie zemského povrchu pomocou dialkového prieskumu Zeme
(DPZ). Doktorand sa v dizertanej praci zameria na rozvoj konzistentnych pristupov a
metdd k Studiu fenoldgie vegetacie rozliCnych ekosystémov pozemnym vyskumom
a metodami DPZ. Naplnou prace bude Studium fenologickych prejavov rastlin roznych
ekosystémov fenologickymi  pozorovaniami, analyzou fotografii fenokamier
a spracovanim udajov DPZ vo vztahu k priebehu meteorologickych parametrov.
Navrhnuté pristupy a metody budu aplikované na topickej urovni na existujucich
trvalych vyskumnych lokalitdch a na regionalnej urovni vo vybranom regione. Praca
tiez zhodnoti vyhody a nevyhody jednotlivych pristupov a ich synergie.



Zdovodnenie: Klima a priebeh poc€asia vyznamne vplyva na fenoldgiu rastlin, preto je
mozné fenologické udaje vyuzit na hodnotenie zmeny klimy a jej intenzity. To je
v suCasnosti mimoriadne aktualna téma. Fenologické udaje sa vSak vyuzivaju aj na
iné ucely akymi su hodnotenie vihkosti pody a vlahovej bilancie, hodnotenie intenzity
a dopadov sucha alebo predpovedanie doby kvitnutia alergénnych druhov rastlin.
Preto sa potreba a uzitocnost’ fenologickych merani dostava do popredia. Zatial je
vSak malo prac, ktoré by tieto nové pristupy integrovali s ,klasickymi“ terénnymi
metédami a vyuzili ich kombinaciu na rozSirenie moznosti Studia fenologickych
prejavov rastlin.

Finanéné krytie: VEGA projekt 0115 Dlhodobé zmeny znecistenia ovzdusia a ich
dopad na ekosystémy; Horizon 2020 projekt eLTER PLUS

Vegetation phenology assessment using combination of terrestrial and remote
sensing observations

Supervisor: RNDr. Lubo$ Halada, CSc.
Field of study: Agriculture and landscaping
Study program: Landscape engineering
Form of study: daily/external

Thesis: Recently, especially in connection with climate change, the study of vegetation
phenology and its seasonal and year-on-year changes has become increasingly
important. With technological development, the possibilities of studying phenology
have also expanded - in addition to the classical methods of field vegetation research,
methods of terrestrial automatic registration of phenological processes of vegetation
and methods of studying the phenology of the earth's surface using remote sensing
(RS) are being developed. The PhD student will focus on the development of
consistent approaches and methods for the study of vegetation phenology of various
ecosystems by ground research and remote sensing methods. The subject of the work
will be the study of plant phenology in various ecosystems through phenological
observations, analysis of phenocamera photos and processing of RS data in relation
to the course of meteorological parameters. The proposed approaches and methods
will be applied at the topical level at existing permanent research sites and at the
regional level in the selected region. The thesis will also evaluate the advantages and
disadvantages of individual approaches and their synergy.

Rationale: The climate and the course of the weather have a significant effect on plant
phenology, therefore phenological data can be used to assess climate change and its
intensity. This is an extremely topical subject these days. However, phenological data
can be also used for other purposes, such as assessment of soil moisture and moisture
balance, assessment of drought intensity and its impacts, or prediction of flowering
time of allergenic plant species. Therefore, the need and usefulness of phenological
measurements is coming to the fore. However, there are still few studies that integrate
new approaches with "classical” field methods and use their combination to extend the
possibilities of studying plant phenological expressions.

Financial coverage: project VEGA 0115 Long-term changes of atmospheric
pollution and their impact to ecosystems; Horizon 2020 project eLTER PLUS



3. Uzitky zelenej infrastruktary v pofnohospodarskej krajine

Skolitel* Ing. Jana Spulerova, PhD.
Studijny odbor: Polnohospodarstvo a krajinarstvo
Studijny program: Krajinna a zahradna architektura
Forma: denna/ externa

Tézy: Téma dizertanej prace je zamerana na mapovanie prvkov zelenej infrastruktury
v polnohospodarskej krajine a ich vplyv na diverzitu a biodiverzitu polnohospodarske;j
krajiny a poskytovanie vybranych regulacnych ekosystémovych sluzieb na vybranych
modelovych Uzemiach. Cielom prace je rozvinutie novych, inovativnych,
progresivnych pristupov a metdd pre hodnotenie ekosystémov, ich stavu a potencialu,
ako aj dopytu pre poskytovanie vybranych ekosystémovych sluzieb. Pozornost’ by
mala byt venovana uplatfiovaniu novych zelenych opatreni spolocnej
pofnohospodarskej politiky a programu rozvoja vidieka, do akej miery prispievaju
k zachovaniu biodiverzity krajiny, zmierneniu klimatickych zmien, ako aj poskytovaniu
inych vybranych regulaénych alebo kulturnych ekosystémovych sluzieb.
Zdovodnenie: Eurdpska unia kladie za poslednych dvadsat rokov vacsi déraz na
ekologizaciu polnohospodarstva s cielom zvysSit biodiverzitu a zmiernit stratu
biodiverzity prostrednictvom spolo¢nej pofnohospodarskej politiky (SPP) (Cullotta a
Barbera, 2011). Medzi hlavné agroenvironmentalne ciele do roku 2030 patri rozSirenie
podielu pody v ekologickom polnohospodarstve na 25 %; zachovanie alebo obnova
krajinnych prvkov na najmenej 10 % polfnohospodarskej pody. Tieto ambicidézne ciele
si vyZaduju zlepSenie environmentalneho spravania europskeho pofnohospodarstva s
mnohymi dosledkami pre SPP (Pe’er et al., 2022). Novy strategicky plan SPP na
Slovensku obsahuje viacero opatreni na podporu prvkov zvySujucich diverzitu krajiny
a na zmiernenie klimatickych zmien, preto sa tato Studia musi orientovat' na hodnotenie
dopadov tychto opatreni a benefitov, ktoré prinasaju spolo¢nosti.

Literatara:

Cullotta, S., Barbera, G., 2011. Mapping traditional cultural landscapes in the
Mediterranean area using a combined multidisciplinary approach: Method and
application to Mount Etna (Sicily; Italy). Landsc. Urban Plan. 100, 98—108.
https://doi.org/10.1016/j.landurbplan.2010.11.012

Pe’er, G., Finn, J.A., Diaz, M., Birkenstock, M., Lakner, S., Roder, N., Kazakova, Y.,
Sumrada, T., Bezak, P., Concepcién, E.D., Danhardt, J., Morales, M.B., Rag, |.,
Spulerova, J., Schindler, S., Stavrinides, M., Targetti, S., Viaggi, D., Vogiatzakis, I.N.,
Guyomard, H., 2022. How can the European Common Agricultural Policy help halt
biodiversity loss? Recommendations by over 300 experts. Conservation Letters 15,
€12901. https://doi.org/10.1111/conl.12901

Finanéné krytie: VEGA projekt: Vyskum Specifickych prvkov biokulturnej krajiny na
Slovensku



The benefits of green infrastructure in an agricultural landscape

Supervisor: Dipl. Eng. Jana Spulerova, PhD
Field of study: Agriculture and landscaping
Study program: Landscape architecture

Form of study: daily/external

Thesis: The topic of PhD thesis is focused on the mapping of green infrastructure
elements in the agricultural landscape and their impact on the diversity and biodiversity
of the agricultural landscape and the provision of selected regulatory ecosystem
services in selected case study areas. The goal of the work is the development of new,
innovative, progressive approaches and methods for the assessment of ecosystems,
their condition and potential, as well as the demand for the provision of selected
ecosystem services. Attention should be paid to the application of the new greening
measures of the common agricultural policy and the rural development program, how
they contribute to the enhancement of biodiversity conditions, the mitigation of climate
change, as well as the provision of other regulatory measures or cultural ecosystem
services.

Rationale: The European Union has placed greater emphasis through the Common
Agricultural Policy (CAP) over the last twenty years on the greening of agriculture to
enhance biodiversity and mitigate biodiversity loss (Cullotta and Barbera, 2011). Major
agri-environmental targets by 2030 include, expanding the land share of organic
farming to 25%; maintaining or restoring landscape features on at least 10% of
farmland. These ambitious goals require improved environmental performance of
European agriculture, with many implications for the CAP (Pe’er et al., 2022). The new
Strategic plan of Slovak CAP include several strategic measures to support high
diversity landscape features and to mitigate climate change, therefore this study
focuses on evaluating the impact of these measures and the benefits they bring to
society.
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Financial coverage: project VEGA: Research of specific landscape elements of bio-
cultural landscape in Slovakia



4. Hodnotenie drevinovej vegetacie tradiénych agrolesnickych krajin v kontexte
zelenej infrastruktury 21. storocia.

Skolitel: Ing. Dagmar Stefunkova, PhD.
Studijny odbor: Pofnohospodarstvo a krajinarstvo
Studijny program: Krajinna a zahradna architektura
Forma: denna/ externa

Tézy: Agrolesnictvo mozno povazovat za integraciu drevinovej vegetacie, plodin
al/alebo dobytka na tej istej ploche pody, pricom dreviny mézu byt vo vnutri pozemkov
alebo na hraniciach (zivé ploty) (http://www.europeanagroforestry.eu/). Tradicné,
staroCia pretrvavajuce agrolesnicke a polykulturne agrarne krajiny, boli na Slovensku
rozSirené najma do 1. polovice 20. storoCia. Nasledné trendy dalSej extenzifikacie
a opustania ich tradicného obhospodarovania v podmienkach kolektivizacie
a intenzifikacie polnohospodarstva od 2. polovice 20. storoCia determinovalo vznik
Specifickych Struktur drevinovej vegetacie s vysokou biokulturnou hodnotou,
poskytujucej Siroku $kalu ekosystémovych sluzieb (J. Spulerova et al., 2017).
Doktorand sa zameria na rozvoj metdd mapovania a hodnotenia socialnych a
environmentalnych zmien ako aj legislativnych a institucionalnych faktorov
ovplyvnujucich sucasny stav drevinovych Struktur v tradiénych agrolesnickych
systémoch. Praca by mala vyustit do navrhov opatreni a manazmentu potrebného na
zachovanie ich biokulturnych hodnét aj do buducnosti. Budu pri tom vyuzité rézne
zdroje podkladovych dat zahfiajuc metédy DPZ a leteckého snimkovania, suCasné a
historické mapy, archivne zdroje, sociologicky prieskum a pod.

Zdovodnenie: Naprieck snaham o zvratenie tohto stavu sa globalne
polnohospodarstvo postupne posuva smerom Kk intenzifikovanym vyrobnym
systémom. Plocha agrolesnickych krajin sa zmenSuje a hrozi ich zanik, (Santoro et al.,
2020). Struktury drevin naviazané na tieto socio-ekologické systémy poskytuju Siroku
Skalu ekosystémovych sluzieb. Ich poznanie, zachovanie a obnova je v zaujme

rozvoja globalnej a narodnej stratégie udrzatelného polnohospodarstva
v podmienkach klimatickej zmeny.
Literatara:

A. Santoro, M. Venturi, R. Bertani, M. Agnoletti: A review of the role of forests and
agroforestry systems in the FAO Globally Important Agricultural Heritage Systems
(GIAHS) programme, Forests, 11 (8) (2020), p. 860

J. Spulerova et al. : Historické Struktury polnohospodarskej krajiny Slovenska: Bratislava
: Veda, 2017. 144 s. Dostupné na internete: <www.veda.sav.sk>.
http://www.europeanagroforestry.eu/

Finanéné krytie: VEGA projekt: Vyskum Specifickych prvkov biokulturnej krajiny na
Slovensku



Assessing woody vegetation of traditional agroforestry landscapes in the
context of 21st century green infrastructure.

Supervisor: Dipl. Eng. Dagmar Stefunkové, PhD
Workplace: Institute of Landscape Ecology SAS
Field of study: Agriculture and landscaping

Study program: Landscape architecture
Form of study: daily/external

Thesis: Agroforestry can be thought of as the integration of woody vegetation, crops
and/or livestock on the same area of land, where the woody plants may be within the
land or on the boundaries (hedgerows) (http://www.europeanagroforestry.eu/).
Traditional, centuries-old agroforestry and poly-cultural agrarian landscapes were
widespread in Slovakia, especially until the first half of the 20th century. Subsequent
trends of further extensification and abandonment of their traditional management in
the conditions of collectivization and intensification of agriculture since the second half
of the 20th century determined the formation of specific structures of woody vegetation
with high biocultural value, providing a wide range of ecosystem services (J. Spulerova
et al., 2017). The PhD student will focus on the development of methods for mapping
and assessing social and environmental changes as well as legislative and institutional
factors influencing the current state of woody vegetation structures in traditional
agroforestry systems. The work should result in proposals for the measures and
management needed to maintain their biocultural values into the future. This will make
use of various sources of background data including Remote Sensing data and aerial
photography methods, current and historical maps, archival sources, sociological
surveys, etc.

Rationale: Despite efforts to reverse this, global agriculture is gradually moving
towards intensified production systems. The area of agroforestry landscapes is
shrinking and their disappearance is imminent (Santoro et al., 2020). The tree species
structures linked to these socio-ecological systems provide a wide range of ecosystem
services. Their knowledge, conservation and restoration are of interest for the
development of global and national strategies for sustainable agriculture under climate
change.

Financial coverage: project VEGA: Research of specific landscape elements of bio-
cultural landscape in Slovakia



