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Abstract: Based on ever-increasing incidence of events that concern not only Europe, but also the Czech Republic, is needed
to address prevention, respectively respond to these situations adequately. Since the beginning of human society, people are
faced with various sides in the nature (in the past have been associated with punishment for transgressions and bad deeds),
and the dangers of the outside world, that undermine the peaceful life of the population. Population over time, and the
evolution of these events began to realize the need to learn how to prepare and cope not only with other events, but also with
its consequences. To this day was the countless proposals and concepts, how the population should deal with these large
events. One of them may well be the concept of resilience. The aim of the paper is to point out the increase in the incidence of
events for a specified period and present the historical development of the word resilience.
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1. INTRODUCTION

Population has the right to a healthy and safe life and
adequate protection of their property; this right is written in
the Constitutional Act No. 2/1993 Coll [1], Charter of
fundamental rights and freedoms. But, in a normal life, there
are many unexpected situations and adverse event when this
right can be disrupted and may result into immediate danger
to the lives and health of the population, damage of property
and the environment. An adverse event can be understood
any event (flood, earthquake, landslide, etc.), that time and
scope can escalate into a crisis situation and it is necessary to
declare an emergency status. In the Czech Republic is such a
situation called an extraordinary event, according to Act No.
239/2000 Coll. about the Integrated Rescue System [2].

Population is trying to ensure safety against these
negative consequences caused by these events. Most
people's perception of the safety of subjectively, because
they are more concerned with the obstacles of their everyday
life than the fears of extraordinary events. And it is precisely
the task of all the authorities of state administration and
territorial autonomy, across vertical structures and across
departments, to respond appropriately to mitigate the
effects of these various negative phenomena.

A person or system isn‘t perfect enough not to be
affected by the extraordinary event. It may be the
consequences caused by the floods, terrorist attacks, or the
occurrence of epidemics, economic crisis, or traffic accidents.
Since the beginning of human community, people have been
struggling with these events that threaten them. In the times
of prehistory and the Middle ages communities were
threatened the fires, floods, earthquakes, and other events
caused mostly by natural forces. But with technical progress,
community has been threatened by other events. These
events can be caused by a human factor (oblivion, rush,
ignorance), or it can be a outcome of unfortunate accidents.
Among the important examples of historical events can be
remembered mass traffic accident (March 24, 1990, a fire in
the Mont Blanc tunnel, a total of 35 dead) [3], leaks of
dangerous substances (June 10, 1976, leak of dioxin in the

Italian chemical plant in Seveso, severe poisoning of about
200 people, about 605 people had serious consequences) [4]
or the terrorist attacks (May 25, 2017, concert in Manchester
in England, 22 dead and about 60 injured) [5].

Nowadays, it is therefore necessary to state, community,
society, or individual to be able to adapt and cope with the
consequences caused by these extraordinary events. The
population should be able to defend these threats or
eliminate the consequences of the extent of loss of life,
health, and property of the inhabitants. People must obtain
basic information and learn over time how to recognize the
origin of the extraordinary events and how to response it.
The importance of this issue can be seen in the following
statistics of extraordinary events.

2. STATISTICS OF EXTRAORDINARY EVENTS

Registration statistics tracking extraordinary events is a
very important prerequisite for prevention and preparedness
of the state, community, society, or individual for future
events. The reason for dealing with the issue of the safety of
population is a continuous increase of the consequences
caused by exceptional occurrences, just when they are at risk
the lives and health of the population, or the consequences
of these events can cause death.

Information about the occurrence of extraordinary
events several decades back can be found in different
databases. This fact is verified based on data obtained from
the international Emergency Events Database (next in article
EM-DAT). EM-DAT is global database contains data on the
occurrence and effects of over 22,000 mass disasters in the
world from 1900 to the present day. The database is
compiled from various sources, including UN agencies, non-
governmental organizations, insurance companies, research
institutes and press agencies [6, 7].

Due to this fact, the collection of information about
extraordinary events, the data are suitable for various
statistical studies, or can also be used as input parameters for
the analysis of risks in the territory or in the company
(geography, date of origin, economic damage, and
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information about the number of people injured and killed in
various extraordinary events) [6].

This database classifies events on natural and
technological extraordinary events. Natural events being
divided into six sub-groups: biological, geophysical,
climatological, hydrological, meteorological, and
extraterrestrial disasters. Technological events divided into
industrial, transport and miscelleanous events, the database
only includes disasters that were unintentional (excludes acts
of war, terrorism, or sabotage) [6, 7]. A graphical
representation of the classification of the extraordinary
events is in the Figure 1 and Figure 2.

The total number of extraordinary events (natural and
technological) that have taken place on the territory of the
European States in the years 2000 through 2016, it is possible
to see on Figure 3 these data being sorted according to the
frequency of occurrence in the given country over the
selected period. Over 900 extraordinary events were
recorded - the most events during this time were threatened
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Figure 1 Classification natural extraordinary events
(EMDAT)
Source: own processing

by Russia (94) [6]. Figure 3 also presents more detailed
statistics for the Czech Republic. The Czech Republic was
affected by 20 extraordinary events during the period 2000 -
2010 [6]. Most of the population is endangered by floods,
storms and high temperatures which can cause drought.
Further on the territory of the Czech Republic were caused
two serious traffic accidents, which were also registered in
history as the most tragic events (2003 - road traffic accident
at E55, 20 people died and 34 were seriously injured [8], 2008
- railway accident in “Studénka”, 8 people died, 95 were
injured [9]).

Figure 4 shows the number of individual extraordinary
events for the selected period (2000-2016). Most of Europe
is threatened by the floods, the second in the order are traffic
accidents, and in third place are the storms. In contrast, only
one was for this period infestation of insects (locust) and the
one impact of the meteorite. Both events have happened in
Russia.
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Statistics extraordinary events in Europe
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Figure 3 Statistics extraordinary event in Europe (2000-2016) [6]

Statistics extraordinary events

400 376
prt
350
289
300 —
2
H
2 250
n: 209
2. 190
E
g
£ 140
@ 150
-
o
2
3
-E 100
54
= —I a1
50 1
o
X 2 o
o & & @ & S &
A A
S & & « K R
& & 54 nd <&
& & (\zO \\'qv‘
3 @ &
N & & A
&g

| 2 1 1
’ _— — —
N & A & & & <&
$ \bz& @0% (\&\\ ‘:&\“\ t}'h‘\ \6@?}
K < < 4
S <&
« O\L &

Type of extraordinary events

Figure 4 Statistics extraordinary event in Europe (2000-2016) [6]

Table 1 shows the number of injuries and the number of
deaths for the 2000-2016 periods for each type of
extraordinary events. As you can see the most fatalities (142
665) is attributed to the effects of extreme temperatures, but
the most affected victims (6,608,030) are consequence of the
floods - the most frequent occurrence of extraordinary
events in Europe. (Figure 4)

Table 2 shows the total damage caused by individual
extraordinary events. Most are estimated damages in the
floods and on the basis of the greatest frequency (Figure 4)
of the occurrence of the period considered. Conversely, no
damage was recorded for epidemics and insects infestation.

Based on these statistical investigations of incidents
occurring in Europe between 2000 and 2016, it can be
assumed that these events will become more frequent (due
to climate change) and the consequences may be more

serious. And this is the reason why it’s needed to address in
more detail concept of resilience.

3. HISTORY OF THE WORD RESILIENCE IN THE WORLD
AND IN THE CZECH REPUBLIC

Few researchers know about the long and significant
history of the term resilience, and this affects to the use in
today's modern context. Some people think that this concept
originated in recent times, some of them guess that it was
originated at the turn of the 18th and 19th century. In fact,
the word has this term much deeper roots in history, the aim
of this part of the article is to clarify the basic question of the
origin and the way the word itself is used [10].
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Table 1 Total number of injured and dead during extraordinary events in Europe (2000-2016) [6]

Type of extraordinary events Total deaths Total affected
Extreme temperature 142 665 653918
Transport accident 8586 6513
Miscellaneous accident 3099 49 822
Flood 1747 6 608 030
Earthquake 685 299 707
Storm 644 3812967
Wildfire 305 1177738
Landslide 204 2 852
Industrial accident 28 8137
Epidemic 19 17 170
Drought 2 1278769
Impact 0 301491
Insect infestation 0 0
Volcanic activity 0 0
Total 157 984 deaths 14 217 114 injured

Table 2 The total amount of damages caused by extraordinary events in dollars and euros in Europe (2000-2016) [6]

Type of extraordinary events Total amount (USD) Total amount (EUR)
Flood 98 868 967 S 84 884 841 €
Storm 48 189 800 S 41373786 €
Earthquake 27120132$ 23284 233 €
Extreme temperature 144110518 12372738 €
Miscellaneous accident 11636407 S 9990542 €
Wildfire 10132187 S 8699 080 €
Drought 8617709 S 7398812 €
Industrial accident 970000 $ 832802 €
Landslide 510000 $ 437 865 €
Transport accident 138000 S 118481 €
Impact 33000$ 33000 €
Volcanic activity 3100$ 2662 €
Epidemic 0Ss 0€
Insect infestation 0$ 0€
Total 220630353 5 256932417 €

Generally is accepted, that the term resilience comes
from the Latin terms “resilio” and “resiliere” [10, 11, 12, 13,
14, 15]. Purpose of these words can mean "spring back,
bounce back or recoil ". A demonstrative example is a simple
spring. It deforms with force. As soon as the force stops to
act on the spring, spring trying to get to original state. Much
later, the term passed into Middle French “résiler” [10], in
which it came to mean “to retract” or “to cancel”, and then
it migrated across the Channel La Manche into English as the
verb “resile” [10]. Here, it was used again in the sense of
“retract”, “return to a former position” or “desist”. At the
beginning of the 19th century (approximately 1818),
resilience began to appear in the field of mechanics, where it
characterize just the behavior of the spring. In the middle of
the 19th century [12, 14, 15] it appeared in ecology
(approximately 1973) of the effort to describe the adaptation
of changing environmental conditions [12, 15] , and in
psychology (approximately 1971). In those branches, it was
taken as the ability of an individual to maintain, restore or

improve their mental health after serious life events [12, 15,
16]. During this time, countless attempts have been made to
develop definitions that have attempted to characterize the
concept of resilience for various areas of science and
research, e.g. in connection with natural disasters or
extraordinary events, such as the ability to receive and
recover from an extraordinary event [10, 14]. According to
UNISDR, resilience is understood as: ,, The ability of a system,
community or society exposed to hazards to resist, absorb,
accommodate, adapt to, transform and recover from the
effects of a hazard in a timely and efficient manner, including
through the preservation and restoration of its essential basic
structures and functions through risk management [17].“
Another example of the definition of resilience is the National
Oceanic and Atmospheric Administration (NOAA). This
organization understands resilience as a situation where a
major event or a disaster causes damage and consequences,
and it is necessary to "bounce from the bottom" and "take a
step back" and return to the original or even better situation

13
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(learn from this situation) than it was before [18]. A graphic
representation of the development of this situation is in
Figure 5.

RESILIENCE MEANS

BEFORE THE STORM DURING THE A BOUNCING BACK

Figure 5 Understanding resilience according to NOAA [18]

Following part of the article will describe selected
definitions for a correct understanding of the concept of
resilience related to a given science discipline. (Figure 6).

ECOLOGY

The ability of an ecosystem to maintain its normal patterns of nutrient cycling and
biomass production after being subjected to damage caused by an ecological
disturbance.

PEOPLE WHO FALL PSYCHOLOGY

THE HARDES'T Resilience is the process of adapting well in the face of adversity, trauma, tragedy,

BOUNCE BACK threats or significant sources of stress — such as family and relationship problems,

THE HIGHEST serious health problems or workplace and financial stressors. It means "bouncing
back" from difficult experiences.

SYSTEM/INFRASTRUCTURE

The ability of a system subject to disturbance to retain its essential structure,
function, and feedbacks

INDIVIDUAL

Individual resilience includes behaviors, thoughts and actions that promote
personal welfare and mental health. People can develop the ability to adapt, adapt
and overcome stress, and maintain or return to mental well-being through an
effective strategy.

"The resilience community is the ability to respond to emergencies and includes
él basic conditions that enable it to cope quickly with the consequences of an event.

i 8.

Figure 6 Selected definitions for different disciplines based on the correct understanding of the concept of resilience — own
processing [10], [11], [12], [13], [14], [15]
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As can be seen from the table and other definitions, there
are different ways to explaining one term. Although
nowadays term of resilience adapted to the different science
discipline, there is no single general definition, which would
be applicable to all these disciplines.

In the Czech lands, this term first appeared in the second
half of the 20th century, at the time of Czechoslovakia.
According to the information available [12], the term is
understood as the flexibility. The reason for use instead the
»resilience” the word ,flexibility”, was based on the time and
situation that prevailed in Czechoslovakia. This term
expressed the ability survives any attack, to resist the
situations with possibility of breaking the social structure,
and resiliently return to its functional state before the attack.
Nowadays, resilience is seen more as a system /
infrastructure resilience [12], than the reaction of a given
system/infrastructure to the occurrence of an undesirable
event.

4. CONCLUSION

Nowadays, the concept of resilience is increasingly
becoming interesting, due to the growing incidents. At the
beginning of the articles, was presented statistics on the
growing extraordinary events, not only in the Czech Republic,
but also in Europe. The most threatened country in Europe
seems Russia, with a total of 94 extraordinary events in 2000-
2016. Compared to that Finland and Iceland had two
seriously incidents only, in the same period. The most of
dead, for this whole period, was entailed with high
temperatures, when more than 140 000 people died and 650
000 people were injured. The floods causing a lot of injuries
are also extraordinary events with very frequent occurrence
too. During monitored period it caused nearly 2000 deaths.
In addition, was made the statistics for the Czech Republic,
where it has been found that this territory is the most
threatened by floods, storms, high temperature, that can
cause drought, and recently by seriously traffic accidents.

The next part of the articles deals with the concept of
resilience itself. Figure 7 is a schema of the evolution of the
term “resilience”. The English word "resilience" is taken from
the French “résiler”, which is based on the Latin expression
"bounce back" or "spring back". Resilience was first used in
19th century in the natural sciences (mechanics), later also in
ecology and psychology, and understood as a reaction to an

REFERENCES

[1]
[2]

pozdéjsich predpist.
[3] Mont Blanc Tunnel,

Italy, [cit.27.07.2017]

adverse event. In the 20th century resilience has been
exploited to the other disciplines too (e.g. infrastructure and
system). Finally, from the beginning of 21th century is this

concept closely associated with natural events and
adaptation to climate change too.
B.C. Latin terms resilio, resiliere
th
14 French term résiler
16“] English term resile
- Mechanics Psvchol
19 sychology Ecology
System/Infrastructure
2(]"l Community
th .
\ 21 Natural disasters

Figure 7 Schema of the evolution of the term “resilience” -
own processing [10], [11], [12], [13], [14], [15]

On the contrary, in the days of Czechoslovakia, resilience
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