Earth Science Institute
Slovak Academy of Sciences

Since July 1, 2015

The Earth Science Institute consists of two, Geological and Geophysical research
divisions, which descend from the formerly independent Geological Institute and
Geophysical Institute of the Slovak Academy of Sciences, both founded in 1953.

Important historical milestones : 1953 Laboratory for the geophysics

1953 Laboratory for the stratigraphy and paleontology
1965 Geophysical Institute

1966 Geological Institute
2015 Earth Science Institute, Slovak Academy of Sciences




Earth Science Institute
Slovak Academy of Sciences

The Earth Science Institute of the Slovak Academy of Sciences explores and
investigates geodynamic evolution of the Earth, its rock composition, evolution
of ecosystems, climate and seawater chemistry, interpretation of geophysical

fields and seismicity. We use modern approaches and methods and advanced
instrumental facilities.




Basic information on the research personel f




Structure of the institution

Director:
Igor Broska

Manager of Geophysical division:
Ladislav Brimich

Manager of Geological division:
Jan Madaras

Scientific secretaire:
Adam Tomasovych

Chairman of the Scientific council
Marian Janak

Head of Economic department
Adriana Kleinova



Team building 2016 or “Geo” joins us

October 18-19, 2016 — Congress Centre SAS,
Smolenice Castle



Earth Science Institute
Slovak Academy of Sciences

Research strategy

and developing potential




Basic research

IENCE INSTITUTE
M ERECENTES = 8

= jnvestigation of the physical processes and the dynamics of the Earth’s
continental lithosphere

= analysis of the physical fields of the Earth

= reconstructing climate, ecosystem, and environmental changes across
major global and regional environmental events

= development and improvement of the analytical and numerical
methods

= jnvestigation of the origin and evolution of raw material

= analysis of the geo-hazards, the effects of climate change and the
factors menacing the environment

Developing potential of the institution



Main financial resources

1.
2.

3
4.
5

Research funded from national and international resources
Collaboration with top-ranked research institutions
Seismic monitoring

Monitoring of magnetic field and deformation of the Earth

Partnership with industrial companies (exploration of raw material and
energetic sources)

Analytical service provided by our laboratories. Maintenance and
modernisation of infrastructure and workplaces

Development of scientific orientation depending on upcoming
challenges

Developing potential of the institution



1. Research projects from national resources

EARTH SCIENCE INSTITUTE
ST AT e CF SCECES

VEGA projects
(Slovak scientific grant agency)

Developing potential of the institution



1. Research projects from international resources . B

Potential Twinning partner for
Uppsala University

Project will be oriented on research
of ultrahigh pressure phenomena
practically, experimentally and
theoretically

Developing potential of the institution



1. Research projects from international resources

EARTH SCIENCE INSTITUTE
Sl VA AT DER Y DR SCEnUER

Partner in EIT RawMaterials

Initiated by the EIT (European Institute of
Innovation and Technology)
and funded by the European Commission

EIT is bridge between business, research and
education.

Coordinator: Leoben Austria
Project oriented on bauxite origin from
the south-eastern Europe

Developing potential of the institution



1. Research projects from international resources

Scientific Program WATERS in collaboration with JRC
Brussels and UNESCO;
coordinator: Slovak Academy of Sciences

Geological backgrounds of principal water
resources in the Western Carpathians

=  Groundwater flow modelling
=  (Climatology and paleoclimatology

(reconstruction of temperature and rainfall
during the Pleistocene, Holocene and

<
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= Seismic hazard risk and geothermal potential O oo L] wsoeme sueninsprs
. . . - krystalinikum tatrika I:I neogénne vulkanity
with relation to groundwater regime | e [/ 7] vews s

Department of physics of atmosphere and hydrosphere?

Developing potential of the institution




1. Research projects from international resources

EARTH SCIENCE INSTITUTE
ST AT e CF SCECES

= Monitoring chemical = CCimpacts assessment

composition of atmosphere
= Monitoring climate at high
altitudes
= QObserving phenology at high
altitudes

= Early warning systems

= Assisting at adaptation strategy

COST

Developing potential of the institution



2. Collaboration with top-ranked institutions

Our collaborative scientific partners:

Vienna University, Austria University Utah, USA

Paris Lodron University of Salzburg, Austria University of Texas at Austin, USA

Montana University of Leoben, Austria Geomar Kiel, Germany

Massay University Palmerstone, North New Zealand GFZ Potsdam, Germany

Charles University in Prague, Czech Republic Norwegian Polar Institute, Tromsg@

Jagellonian University, Krakow, Poland KYOTO University, Japan

University Blaise Pascal, Clermont — Ferrand, France Okayama University of Science, Japan

National Taiwan Univesity, Taipei Trinity College, Dublin, Ireland

Nordsim Laboratory in Stockholm, Sweden ISTerre, Grenoble, France

Uppsala University, Sweden Czech Academy of Sciences, Prague, Czech Republic
Lund University, Sweden University of Vienna, Austria

The Arctic University of Norway, Tromsg Zentralanstalt fir Meteorologie und Geodynamik (ZAMG),

Austria
KAUST, Thuwal, Saudi Arabia
CEA, Cadarache, France

ATOMKI Nuclear Research Institute, Debrecen, Hungary
Masaryk University, Brno , Czech Republic
Eotvos Lorand University, Budapest, Hungary

University of Chicago, USA

Developing potential of the institution



3. Operation of the National Network of Seismic Stations (NNSS)+

National Data Centre of CTBTO A\ |ERTHECENCE NS TTiiTE

= 3 stations of NNSS
are part of EU initiative
AlpArray backbone

= we cooperated
with Vienna University
on installations
of 9 seismic stations v

N\

ﬂ = 12 seismic stations operated by our institute

plus another 4 in cooperation (with Czech Academy
of Sciences and Progseis company)

= close cooperation with institutions operating local
seismic networks (Comenius University, Progseis)

Developing potential of the institution



4. Permanent monitoring of the magnetic field and

deformation of the Earth \{ =eerscience wsnrure

BT DESEETUER S

Workplace: Hurbanovo, Geomagnetic Observatory

Geomagnetically induced currents (GICs):

* saturation of high voltage transformers (possible breaking down
the electric power systems)

e corrosion in pipelines is increased by GICs (possible ecological
tragedy)

Slow (secular) variations:
* accurate measurements of magnetic declination for navigation
purposes in aeronautics (expertise for Slovak Air Force).

An example of a record of the horizontal
component of the geomagnetic field
displayed on the web page of the
observatory.

A quiet diurnal variation is visible on the
upper graph (Oct 19, 2016).

A magnetic storm is shown on the bottom
graph ( Oct 13, 2016) — Kp index was 6.

Tests of a model for forecasting the geomagnetic activity
(observed Dst index — black line, our model — red line)

Developing potential of the institution



5. Partnership with industrial companies

Low capacity hydrocarbon traps

Partners:
Nafta a.s.

Technical university KoSice

Sediment traps for hydrocarbons: buried
river system, offshore deposits

Project submitted on June 2016;
waiting for decision

Total budget: 5426 439 €
Institutional budget: 2 701 938 €

Developing potential of the institution



5. Partnership with industrial companies

IENCE INSTITUTE
LT TR SCEnEES

Large-scale underground hydrogen energy storage
Partners:

Nafta a.s.

Institute of Inorganic
Chemistry SAS

Institute of Geotechnics SAS

Slovak Technical University

= This method uses the electricity for water splitting and injects the resulting hydrogen into the
natural gas grid. Hydrogen can be later re-electrified and represents an energy source.

=  Qur contribution will be to test the suitability of different rock formations for such storage
(geological and geophysical methods).

= Planned budget in total: ca. 10 mil €

Developing potential of the institution



5. Partnership with industrial companies

Transformation of old mines to natural gas storage

Partners:

Mining Corporation Hornonitrianske
bane, Prievidza

Technical University, Zilina

Large abandoned mining sites at Horna Nitra mining area represent an ideal opportunity for storage of
natural gas. The brown-coal mine at Handlova consists of 22 km-long corridors and caverns attaining

109,300 m?3 in volume.

Introductory proposal (Earth Science Institute SAS)

The expected costs for preparation of gas storage: 48.2 million €
The capacity of underground storage: 26 — 32,5 million m3 under pressure equal to 8-10 MPa

Developing potential of the institution



5. Partnership with industrial companies

CIENCE INSTITUTE
\CERY CF SCENCER

Thermal conditions for geothermal energy

Transcarpathian depression & binary
geothermal power plants application in
the Eastern Slovakia region

Depth distribution for required source temperature

Developing potential of the institution



6. Maintenance and enhancement of infrastructure

and workplaces

Workplaces of the institute:

@ Bratislava (Geological and Geophysical division)
O Banska Bystrica (Geological and Geophysical division)
@ Hurbanovo (Geophysical division)

@ Stara Lesna (Geophysical division)

Developing potential of the institution



6. Maintenance and enhancement of nfrastructure

and workplaces B

Geological division
Workplace Banska Bystrica

Workplace Bratislava

3 D presentation room

Developing potential of the institution



6. Maintenance and enhancement of infrastructure

and workplaces U el S

LT

Geophysical division

Workplace Hurbanovo °

Workplace Bratislava

Workplace Stara Lesna and Skalnaté pleso (High Tatra

Mts.) - Meteorological observation point in the Astronomical
Institute SAS

+ 16 observation points on seismology

Developing potential of the institution
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Geochemical and geophysical laboratories

= Computed tomography = Earth’s tides station Vyhne

»= Electron microanalysis (EPMA) =  Geomagnetic observatory Hurbanovo

*= Electron microscopy (SEM) *  Geomagnetic observatory Srobarova

»  Geofluids and microthermometry = Gravimetric laboratory Banska Bystrica

» |sotope and organic geochemistry = Meteorological observatory Skalnaté Pleso
» Mineral separation and sample preparation = Meteorological observatory Stara Lesna

= Qrganic carbon analysis = National network of seismic stations +

= Laboratory of paleolimnology Data and Analysis Centre of NNSS

= Laboratory of sample preparation = Paleomagnetic laboratory Modra

= Vibrational spectroscopy = Radon emanation station Modra-Piesok
= X-ray fluorescence spectrometry
= X-ray powder diffraction analysis (BB)

» X-ray diffraction laboratory (Bratislava)

Developing potential of the institution



6. Maintenance and enhancement of infrastructure

and workplaces U el S

BT LR SCENLES.

Laboratory of the X-ray tomography
Since 2015

4 articles in journals in press:

_ Palaeobiodiversity and Palaeoenvironments
Science of Nature

Users: Zoological Journal of the Linnean

Archeological Institute SAS Amphibia-Reptilia
Faculty of Natural Science UK Bratislava

Masaryk University Brno (Czech Republic) . . _
AGH Krakow (Poland) 2 articles in preparation

Developing potential of the institution



6. Maintenance and enhancement of infrastructure

and workplaces

Laboratory of stable isotopes
Since 2013

Articles:

Majzlan et al. : Geologica Carpathica 2016 Users: universities, research institutes,

Bella et al. : Int. J. of Speleology 2016 applied research of hydrocarbons
Orvo$ova et al. : Boreas 2014 (Nafta Inc.)

Hurai et al. : American Mineralogist 2013

Developing potential of the institution



6. Maintenance and enhancement of infrastructure

and workplaces

Laboratory of the electron microanalyses
Since 2015

Articles:

Tomasovych, A. et al. : Terra Nova 2016
Ferenc S., et al.: Bull. Mineral. Petrol. (online)
Bakos, F et al. : Ageos, in press.

Chovan, M et al. : Ageos, in press.
Luptakova, J. et al. 2016: Ageos, in press.

Developing potential of the institution
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Laboratory of the electron microscopy

X6,500 .um 1457 10 36 SEI

Developing potential of the institution



6. Maintenance and enhancement of infrastructure

and workplaces

Laboratory of vibrational spectroscopy

Since 2013

Lazurite, 18% century

Krasna Horka 2014 - Research of fresque and mumies Research with historians of gothic altar from Levoca

Developing potential of the institution



6. Maintenance and enhancement of existed infrastructure

and workplaces B

Paleolimnological laboratory

Developing potential of the institution



6. Maintenance and enhancement of infrastructure

and workplaces B

Laboratory of X-ray diffraction

Developing potential of the institution



6. Maintenance and enhancement of infrastructure

and workplaces B

Removal of magnetic laboratory technique
from Modra to Banska Bystrica

Developing potential of the institution



6. Maintenance and enhancement of infrastructure

and workplaces U el S

National Network of Seismic Stations Data and Analysis Centre
and National Data Centre of CTBTO

Developing potential of the institution



6. Maintenance and enhancement of infrastructure

and workplaces

EARTH SCIENCE INSTITUTE
g".-:_l]] ADEMY DESCERTEE S

Innovation and upgrade is necessary for:

=  Geomagnetic devices in geomagnetic laboratories in Hurbanovo

= New geomagnetic laboratory in Banska Bystrica (instead of Modra)

= Equipment of seismic stations and of Data and analysis centre (NNSS)

= Preparation laboratory in Bratislava

= Completing the isotopic laboratory

= Rebuilding of laboratory for vibrational spectroscopy and X-ray laboratory

= A new building in Bratislava is necessary (6 workplaces in Bratislava integrate into one
building)

Developing potential of the institution






Geological division
Earth Science Institute SAS

former Geological Institute SAS
director (2010-till now): RNDr. Igor Broska, DrSc.




Quality and productivity




Research output — publications and citations

Scientific monographs published abroad
Scientific monographs a published in Slovakia

Chapters in scientific monographs published abroad

Scientific papers published in journals registered in Current Contents

Ranking of used journals:

Ql1-33, Q2-20, Q3—-34, Q4-11

Scientific papers published in journals registered in Web of Science
Core Collection and SCOPUS)

Other citations

Quality and productivity



List of accredited programmes

Number of PhD students (31. 12. 2015)
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Research output




Success stories




Petrology and mineralogy

Granitic o

alition of specia




UHP metamorphism in Scandinavian Caledonides




UHP metamorphism in Scandinavian Caledonides

Carswell & Compagnoni (2003)




UHPM: Eastern Alps (Pohorje)




PT conditions on the sole of Alpine nappe
in the Western Carpathians




Origin of the I-type granites

pe granites are e
ec onset of Pale0
ptcrpretation




Description of magmatic aragonite




Paleovolcanic reconstructions and dating




Paleobiology and sedimentology




Long-term accumulation of carbonate shells




Early Miocene reptiles: the first stages
of modern squamates in Europe




Systematics and evolution of cockroaches




Evolution of the Pannonian Lake System during
the Miocene




Climatic and biotic changes during the Late
Triassic and Early Cretaceous

= Changes in pre
e |urassic/Cretaceol

retaceous
didd|e




A new model of basin tectogenesis and
paleogeography of the Western Carpathians
during the Paleogene period




Metallogeny and environmental geochemistry

Alpine metalie

iderite veins |




Monograph Geofluids in Elsevier

Institutional purchases 2015-16

Brasil
Croatia |
Ecuador |
Hong Kong |
Japan |

0
i)
0
i)
0
Peru
Phillipines i
Qatar
Russia I
Saudi Arabia [I
Austria @
Denmark [
New Zealand @
Singapore [
South Africa @

Spain O

Thailand B

Czech republic 3

=

/=

/3

=

—/

—

—/

France |
China

India
Netherlands
Australia
Sweden
Switzerland
Canada
Germany
United Kingdom
USA

1.

II

-

Quality and productivity




Age of siderite veins in Gemeric unit




Dating of last glacial permafrost thaw
in cave archives




Porphyry gold deposits in shallow subvolcanic
setting




World-class epithermal mineralisations




Social significance




Social significance

blishing of top 2™




1. Progress in basic research of geosciences

O university prore

Prof. RNDr. ™

e Otilia Lintnerem




2. Operation of state-of-the-art geochemical,
paleontological and mineralogical laboratories




3. Partnership: LB Minerals s.r.o,
Kosice / LBK Perlit s.r.o, Lehotka pod Brehmi

order to aCT e




3. Partnership: Slovak mining company, Ltd,
Hodrusa-Hamre

significantly C8
and resource assessme
gl deposit will contrib

. I
Ore deposit /

structural setting System of ore veins —

R ————— —




3. Partnership: Nafta Ltd.




4. Geologica Carpathica Editorial office

=  metallogeny




6. Joint workplaces

Energy & Ged
gloce of Earth ScieM
niversity of UTATS
alaration of oil




7. Scientific societies at Institute




8. Popular science activities




8. Popular science activities







Geological division
Earth Science Institute SAS

former Geological Institute SAS
director (2010-till now): RNDr. Igor Broska, DrSc.




GEOPHYSICAL INSTITUTE

DIVISION OF GEOPHYSICS
EARTH SCIENCE INSTITUTE

2011—2015



GEOPHYSICAL INSTITUTE/DIVISION: KEY RESEARCH THEMES

1. Seismology: Monitoring, seismic hazard

assessment and seismic waves propagation
(supervisors: Moczo, Kristek, Kristekova)

2. Geophysical modelling of the lithosphere
(focus on Carpatho-Pannonian region)
evaluation of potential

for renewable (geothermal) energy
(supervisors: Bielik, Majcin, Bezak, Vozar, Vajda)

3. Geomagnetic field, its spatio-temporal
variations, generation, and space weather
(supervisors: Valach, Revallo, Marsenic)

4. Physics of the atmosphere: Climate
changes and extreme weather phenomena
(supervisors: Nejedlik, Bicarova)



SEISMIC HAZARD



New seismic hazard analysis
of the territory of Slovakia

part of a Slovak National Annex to Eurocode 8 (STN EN 1998-1/NA/Z2)



New probabilistic seismic hazard analysis (PSHA)
of the Jaslovske Bohunice site

project of the new nuclear power plant

logic-tree based PSHA with deagregation

new homogenized seismological database

new seismotectonic model

in-situ noise measurements

local conditions (site amplification factor)

% contribution to hazard

35% -
30% -
25% -
20% -
15% -
10% -
5% -
0% -

|
. >7.08
' 6.56-7.08

dist-bins (R,g) [km] mag-bins



SEISMIC HAZARD

SCIENTIFIC OUTPUT

Advancement of the methodology
of computing the seismic hazard

IMPACT ON SOCIETY AND ECONOMY

Construction standards and norms
for building powerplants, large engineering projects,
and urban and infrastructure planning



ANALYSIS OF
EARTHQUAKES AND EXPLOSIONS



Analysis of earthquakes and explosions

theoretical analysis
of the effect of extension new two-step
of a local seismic network method

for waveform
inversion
of weak events
in sparse networks

Seismol. Res. Lett. 2014 (2.268 IF); J. South Am. Eart. Sci. 2015 (1.367 IF)



NUMERICAL MODELLING OF
SEISMIC MOTION AND
SEISMIC WAVE PROPAGATION



Numerical modelling of seismic motion
and seismic wave propagation

a new discrete representation
of a discontinuous
material heterogeneity
based on orthorhombic medium
was developed.

the representation is one of
key ingredients
of accuracy-and-computational-
efficiency
of our finite-difference modelling.

Cambridge Univ. Press 2014; Geophys. J. Int. 2015, (2.484 IF); Bull. Seism. Soc. Am. 2015, (2.322 IF)



Numerical modelling of seismic motion
and seismic wave propagation

the first monograph of its kind



NUMERICAL MODELLING OF
SEISMIC MOTION AND
SEISMIC WAVE PROPAGATION

SCIENTIFIC OUTPUT

Advancement of the methodology,
optimization and efficiency of numerical modelling

IMPACT ON SOCIETY AND ECONOMY

Developed open-source software
verified by several international benchmarks
is used worldwide (100+ registered users)



Monitoring of seismic activity
by National Network of Seismic Stations (NNSS)

Outputs of the analyses provided to:
- public (via web pages and Facebook)
- relevant institutions (civil protection,

nuclear power plants)
- international data centres,
neighbouring countries
Data and Analysis Centre of NNSS
is a National Data Centre for
Comprehensive Test Ban Treaty
Organization (CTBTO)



EARTH CRUST AND
LITHOSPHERE STRUCTURE
INVESTIGATION,
GEOTHERMICS



INTEGRATED GEOPHYSICAL MODELLING FOCUSED ON GRAVIMETRY

 Joint modelling of
several geophysical fields

 Structure and
physical properties of
the lithosphere

J Temperature distribution
and potential for
geothermal energy

(J Moho and LAB boundary,
rheology, tectonics

[ Global and regional
studies



INTEGRATED GEOPHYSICAL MODELLING FOCUSED ON GRAVIMETRY

Moho LAB



Potential for
APPLICATIONS FOR hydrothermal energy,

ECONOMY AND SOCIETY dry rock heat, raw materials

Deliverables upon taking into account local effects and tectonic context

1 Heat flow maps
[ Maps of temperature field for various depth slices
[ Analyses on potential for geothermal energy exploitation

Temperature field at 2 km Morphology of the 160 Celzius isotherm



EARTH CRUST AND LITHOSPHERE STRUCTURE
INVESTIGATION, GEOTHERMICS

SCIENTIFIC OUTPUT

Advancement of the knowledge about the structure,
physical properties and tectonic development of
the earth crust and upper mantle

IMPACT ON SOCIETY AND ECONOMY

|dentification of regions, sites, and depth intervals
for renewable energy potential in terms of
geothermal (wet and dry) energy,
potential for raw materials,
as well as underground gas storage and CO, sequestration



METHODOLOGY
IN GRAVIMETRY



METHODOLOGY Computation methods for global gravimetric
stripping corrections in spectral form

Surveys in Geophysics 2012 (IF 3.1), PAGEOPH 2012 (IF 1.8),
Computational Geosciences 2012 (IF 1.3), SGG 2012, Geosciences Journal 2013



METHODOLOGY Development of new innovative

Harmonic Inversion Method inversion approaches
Prutkin Inversion Methodology JAG 2011 (IF 1.3), JVGR 2012 (IF 2.0), JVGR 2014 (IF 2.2)



METHODOLOGY
IN GRAVIMETRY

SCIENTIFIC OUTPUT

Advancement of data processing numerical methods,
and innovative approaches to solving
inverse problems in potential fields



GEODYNAMICS:
VOLCANO GRAVIMETRY



VOLCANO
GRAVIMETRY

JVGR 2015 (IF 2.6)

Gravimetric
picture of

the 2004/5
volcanic unrest
on Tenerife,
Canary islands

Failed
eruption,
magma
intrusion
at 6 km b.s.l.



GEODYNAMICS:
VOLCANO GRAVIMETRY

SCIENTIFIC OUTPUT

Advancement of the knowledge about subsurface
magmatic processes associated with volcanic
unrest and eruptions

IMPACT ON SOCIETY AND ECONOMY

Volcanic hazard estimates and prediction



NEAR SURFACE
GEOPHYSICS



Near Surface Geophysics — microgravimetry and GPR
for archeological exploration

Panisova et al., Near Surface Geophysics 2012 (CCC)



Microgravimetry and GPR — cultural heritage

Panisova et al., Archeological
Prospection 2013 (CCC)



Archeological prospection with near surface geophysics — cultural heritage
Drone applications: photogrametry, documentation, popularization



NEAR SURFACE GEOPHYSICS

SCIENTIFIC OUTPUT

Advancement of near surface exploration techniques

IMPACT ON SOCIETY AND ECONOMY

Detection of old historical and abandoned mines
(geohazard for infrastructure, geoheritage)
archeological exploration and cultural heritage:
archeomagnetic dating,
exploration for burried archeological structures



GEOMAGNETIC FIELD

- MONITORING AND
MODELLING,

SPACE WEATHER



GEOMAGNETIC OBSERVATORY HURBANOVO

G S Member of:
Geomagnetic field elements monitoring

INTERMAGNET
MagNetE

declination

change of declination

ANNALS OF GEOPHYSICS,
2012



interaction of
solar wind
with magnetosphere:

Forecasting
the Dst index

« Advances in Space Research (2014)
« Journal of Atmospheric and Solar-Terrestrial Physics (2014)



SPACE WEATHER

The illustrative figure shows the results of

testing the method for forecasting
solar energetic particle events
— Acta Astronautica (2011)

Geomagnetically induced
currents (GICs):

power grid blackouts

and damage

High energy particles

— communication equipment
and control systems on board
planes or spacecraft may be
damaged

— enhanced radiation jeopardize
passengers and crews of the
high latitude flights as well as
astronauts on space stations




MHD
modelling:

GM field
variations
from
variations
in
convective
flow in the
earth core



GEOMAGNETIC FIELD MONITORING AND
MODELLING, SPACE WEATHER

SCIENTIFIC OUTPUT

Advancement of the knowledge about the nature and
temporal variations of the GM field, deep earth processes,
geodynamo, and space weather

IMPACT ON SOCIETY AND ECONOMY

Impact of space weather and extreme rapid changes of GM field
on terrestrial and space technologies, infrastructure,
as well as humans



AIR QUALITY,
CLIMATE



Polution-
related

Pollution-related O, concentrations tend to be higher in summer, when Altitudinal profile of O; concentration from the foothill
is more solar energy, and within or downwind of large cities, where more to Lomnicky S§tit, shows summer abundance of O in
precursors are emitted. the High Tatra Mts. in 2015.



Drught mnitoring in Slovakia

it Developed by i




Detecting precipitation:py B1SS
sighal Intensities




AIR QUALITY, CLIMATE

SCIENTIFIC OUTPUT

Advancement of the monitoring and modelling of
complex nonlinear processes
determining weather and climate

IMPACT ON SOCIETY AND ECONOMY

Monitoring and forecasting
extreme (disastrous) weather phenomena and events, climate trends,
evaluation of climate change impacts on various sectors



POPULARISATION
OF SCIENCE



Science promotion — abroad

IrishTV coverage (RTE)

Newgrange
Zahorec et al. (Oct 2011)



National — radio, TV, web, multimedia

TA3, STV, JOJ

MULTIMED
PRODUCTION
DVD

BlueRay
Web
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