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Disasters In Slovakia

* Floods

 Landslides (water erosion)
 Wildland fires

 Wind disasters
 Avalanches

* Industrial accidents




Problem mostly of the last 3-4 years, occurring
every year — upper part of Nitra region, east part
of Slovakia, area along the Ipel river.

Climate change consequence — torrential rains
During the flood, the flow rate is often more than

Qi00-

In the mountainous regions, the location of flood
occurrence Is not possible to predict

In the south part of Slovakia, around the
Danube river, there are problems with
Inundation, caused by underground water



Floods In Slovakia




Landslides

* Mostly occur as a consequence of flood
events.

* The problem is mostly in the area of
Krupina town and in the east part of
Slovakia (Nizna Mysla, Presov) as well as
In the region around Handlova town
(mining activity).



Landslides

Najviac rizikové Gzemia z hfadiska zosuvov




Wildland fires

« Occur every year during spring and summer
season.

* During spring, there are mostly the fires caused
Oy grass burning.

* Forest fires occur mostly as a conseqguence of
numan activity.

* Now, the most dangerous region is the High
Tatras Mts. territory, because of the wind
disaster disturbance in 2004 and bark beetle

disturbance.




Wildland fires (2000 — 2014)
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Wind disasters

* During the last 15 years the forests of
Slovakia were disturbed by 2 wind disaster
disturbances.

* |n 1996, there occured wind disaster
disturbance in Osrblie territory, belonging into
the Upper Hron river region, where 1.5 mil.
m?3 of timber fell to the ground.

* The largest wind disaster disturbace occurred
in November 2004 and 5.4 mil. m3 of timber
fell to the ground. Mostly, there were affected
the High Tatras Mts., Low Tatras Mts. Orava,
Kysuce regions.



Industrial accidents

* Not so often occurring, the stress is given to the
prevention.

 |n the period 2005 — 2012, there occurred only 6
accidents in Slovakia:

» 28.09.2005 Novacke chemicke zavody, Novaky,
explosion followed by a fire

> 16.11.2006 U.S. Steel, Kosice, release of blast
furnace oll

» 14.04.2009 Elektrarne Vojany (power plant), Vojany,
fire

» 17.01.2010 Slovnaft , Bratislava, fire

» 24.07.2010 Duslo Sala, Sala, explosion followed a fire

» 20.08.2011 Chemko Strazske, Strazske, explosion
with a rapid change of a substance state



Industrial accidents

Directive “SEVESO III” — implemented to the
Slovak legislation in 2013



Information System

of Prevention of Major Industrial Accidents

Basic registers:
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Information System

of Prevention of Major Industrial Accidents

Webmaps — continuous vector map 1:50 000

Geograficka poloha podnikov

Webové mapy:

obsahujd priestorové informacie o podnikoch, ktoré spadajd pod zdkon o prevencii zavaznych priemyselnych havarii a ich okoli, Ako z3klad pre geopriestorové
zobrazenie je pouZité digitalne mapové dielo SVM S0, Zobrazovanie priestorovej informacie je dynamické v podobe interaktivnej mapy, ziskanej pomocou
jednoduchych GIS nastrojowv.

rPomoc:
*Identifikacia prvkov na mape: ak potrebujete ziskat informacie o podniku na mape, kliknite kurzorom myéi na vwbrany podnik, Zobrazi sa okno s vipisomn
zakladnych informdcii o podniku, V pripade, Ze na vybranom mieste s nachddza viac podnikov, v okne sa zobrazi zoznam vietkch identifikovanych podnikow K
podnikom zoznamu sa prelistujete kliknutirn na ukazovatele "nasledujic" a "predchidzajic” preok. )

*PribliZenie: Na lifte nistrojov, kliknite na ndstroj "priblizenie". Nasledne kliknite na mapu, nakreslite obdiZnik a pustite tladidlo my2i. Mapa sa priblizi do oblasti
obdiznika. Rotovanim kolieska mysi dopredu, mapu pribliZite, Rotovanim kolieska mysi dozadu, mapu oddialite,

*Posun: Presunte sa po mape pomocou nastroja "posun”, Tento nastroj je $tandardne aktivovany pri kazdom spusteni aplikacie.
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Information System

of Prevention of Major Industrial Accidents

Webmaps — Novaky enterprises
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Disasters risk assessment I1n Slovakia

General information on disasters risk Is
provided by the Civil Protection — ,,Analysis
of a district teritory according to the
occurrence of possible emergencies”.

Natural disasters
« Academic or scientific institutions

Industral accidents — emergency plans, fire
protection projects elaborated by :

* Industrial accidents specialist
* Fire protection specialist



Flood risk management

I, HEC-RAS)

* Resilience (flooo
safeguarding anc

Susceptibility (urban or natural environment)
Vulnerability (hydrodynamic modelling — MIKE

protection plans of
rescue works)

 Forecasting — S
Institute

ovak Hydrometeorological



Flood susceptibility

Legend
‘r}f\ﬂ}Enost R-faktor
[_Ino data

513 - stredné ohrozenie
4 - velké ohrozenie

factor of torrential rain

erosion effect > eroded soil

volume

I 1 - Zadne ohrozenie
[J2 - malé ohrozenie
I 3 - stredné ohrozenie
14 -velké ohrozenie
I 5 - vysoké ohrozenie

» land use

WY, s

2 - malé ohrozenie
[0 3 - stredné ohrozenie
I 5 - vysoké ohrozenie

» terrain morphology
parameters

Legend
Ipovodie
B 1 - malé ohrozenie

Legend
Poprad
[£212 - slabé ohrozenie
I 3 - stredné ohrozenie
I 4 - velké ohrozenie

» overall flood susceptability



Flood vulnerability assessment by UNU-EHS

Exposure

Susceptibility

Resilience

Social

Population number, population in
inundated area, population in
poverty, % urban area, industrial
population, cultural heritage and
values, % rate of young and old
generation, areas of poverty

Education, preparedness,
awarenessipravenost, industrial
population, trust in institutions, hospitals,
population with hygiene, population with
drinking water, water quality, qualiyt of
energy resources, population growth,
urban planning

Warning system, evacuation
routes, institutional capacities,
rescue services, shelters

Economical

Land use, distance from the water
body, closeness to the inundation
area, % of urbanized area,
degradated area, not settled area,
vegetation types, the rate of forest
land change, the level of
underground water

Unemployment rate, salaries, quality of
infrastructure, average age of
population, urban growth, urban
planning, regional GDP/investment
capital

Investment to the branches
measures, infrastructure
management, storages capacity,
dams and dykes capacity, flood
insurance, reconstruction time,
previous experiences, dams and
flood protection dykes

Environmental

Natural reservations, average age of
population, quality of infrastructure,
health state of population, urban growth

Restoration time, environmental
interest

Physical

Topography (slope), geography,
geology, torrential rains, duration of
flood, flood frequency, distance
from the water body, soil moisture,
evaporation rate, temperature
(annual average), flow rate of the
water body, water volume during a
flood, the height of water level

during a flood, sediments layer

Use of buildings

Storage capacity, capacity of
dams, existence of roads, dams
and flood protection dykes




Flood vulnerability

* Hydrodynamic modelling in MIKE
(commercial sphere) or HEC-RAS
(academic, scientific sphere)
environments.
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Flood warning (prognosis)

« Slovak Hydrometeorological Institute

« Aladin model data are used for prognoses
production.

» Alerts are published for every day.




Wildland fire risk management

« Susceptibility (mostly the social aspect)

* Vulnerability (fire behaviour modelling In
FARSITE environment)

* Resilience (fire prevention legislation, fire
monitoring — ground and aerial)

* Forecasting — Slovak
Hydrometeorological Institute (fire weather
Indices)



Fire susceptibility

The social aspect Is the most important

Legenda

B hospodarska cinnost v lese.
fokality whodné pre zbet les. plodow




Fire vulnerability

* Fire behaviour modelling in FARSITE
environment




Fire alerting (prognosis)

« Slovak Hydrometeorological Institute

* Fire weather indices (Baumgartner fire
Index)

* There are published maps of fire danger
daily, since April until the end of

S e pte m b e ‘ Predpoved indexu poZiarneho nebezpecéenstva v lesoch dia 21.05.2013
Forecast of forest fire risk index in 21.05.2013

B 5. velmivysoky / very high



INVEIETA

Prediction of avalanche danger

Ziarska valley, West Tatras
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Prediction of avalanche danger
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Industrial accidents risk management

Policy on the prevention of industrial
accidents

Risk analysis (also before building the
factory) and risk monitoring

Emergency scenarios, Emergency
Planning

Theoretical and practical trainings



Release of dangerous substances —

vulnerability assessment

* Determination of danger and safety zones

using modelling in ALOHA, visualization In
Google Earth

[~ — A

ter than 1100 ppm (AEGL-3 [60 min])
ter than 160 ppm (AEGL-2 [60 min])
zzzzzzz han 30 ppm (AEGL-1 [60 min])
nfidence Lines

Q q
HH
m o

(o'}
o




10.

11.

12.

13.

14.

References

FINNEY, M.A. 1998. FARSITE: Fire Area Simulator - Model Development and Evaluation. Rocky Mountain Research Station, Forest
Service, United States Department of Agriculture, 47 p.

KORODI Gy.:The role of the Institute of Disaster Management of National University of Public Service in the system of the Hungarian
voluntary rescue organizations: searching, rescue and first aid; 22nd NISPAcee Conference. Budapest, Hungary, 2014.05.22-24. 11 p.,
ISBN:978-80-89013-72-2

LUBINSZKA, Z. 2010: Opera¢népostupypririedeniekrizovychsituaciinavodnychtokoch [Operational steps in managing the crisis situations
on the watercourses] PhD. thesis. Zvolen: TU- DF, 2010. 254 p.

MAIDMENT, D.R. (Editor in Chief)1993. Handbook of Hydrology. McGraw-Hill, 1424 pages.

MAJLINGOVA, A. 2014. Informaéné systémy efektivne honasadenia hasi¢sky chjednotiek prilesnych poZiarochnavy branomtizemi SR
[Information systems of effective deployment of fire brigades in forest fires in selected area of the SRi]. PhD. thesis. Zilina: FSI ZU v
Ziline, 2014,167 s.

MONOSI, M., MAJLINGOVA, A., KAPUSNIAK, J. 2015. Lesnépoziare[Forest fires]. Rev. Milan Oravec, Karol Balog, Alexander
Krakovsky; scientifical editor: Anton Osvald. - 1. vyd. - Zilina: Zilinskauniverzita, 2015. - 200 s., [AH 15,68; VH 16,16]. ISBN 948-80-554-
0971-9.

RESTAS, A. 2014. Special Decision Making Method of Internal Security Managers at Tactical Level; 22nd NISPAcee Conference.
Budapest, Hungary, 22-24.04.2014. ISBN:978-80-89013-72-2

RESTAS, A. 2006a. Integrated Vegetation Fire Management Program from Hungary; International Symposium on Environment, Identities
and Mediterranean Area 2006. Corte, France, 2006.07.09-12. Corte: IEEE, 2006. pp. 78-83. (ISBN:1-4244-0232-8)

RESTAS, A. 2006b. Integrated Vegetation Fire Management at Aggtelek National Park: FOREST ECOLOGY AND MANAGEMENT
234:(15) Elsewire Science (ScienceDirect)

RESTAS, A. 2006¢. Wildfire Management Supported by UAV Based Air Reconnaissance: SIMFOR 2006 First International Workshop on
Fire Management. Havanna, Cuba, 19-22.04.2006 pp. 1-10.

RESTAS, A. 2006d. The Regulation Unmanned Aerial Vehicle of the Szendro Fire Department Supporting Fighting Against Forest Fires 1st
of the World! FOREST ECOLOGY AND MANAGEMENT 234:(15) Elsevire Science (ScienceDirect)

ROTHERMEL, R.C. 1983. How to predict the spread and intensity of forest and range fires. General Technical Report INT-143. Ogden, UT:
U.S. Department of Agriculture, Forest Service, Intermountain Forest and Range Experiment Station. 1983,161 p.

VONDRAK, I, 2007.Informaénitechnologie pro modelovéanikrizovychsituaci [Information technologies for modeling the crisis situations].
In Sbornik ptispév kuprvni horo¢niku workshopu, TU Ostrava, 106 s., ISBN 978-80-248-1537-4.

WEISENPACHER, P. 2007.Moznostisystému WFDS prisimulacii lesnychpoziarov [Possibilities of WFDS system in simulation of forest
fires]. In Zbornik z medzinarodnej vedeckej konferencie Ochranatzemipostihnutychnié¢ivymiprirodnymipohromami. Technicka univerzitavo
Zvolene&Zilinska univerzita v Ziline, ISBN 978- 80-228-1803-2, s. 227-237.



Thank you for your attention
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