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1. Introduction

1.1 Social vulnerability to natural disasters

During the last three decades, the social notion of nat-
ural risks and disasters has gained increasing attention in 
the literature. After several papers were published since 
the 1950s, Hewitt ’ s work (Hewitt 1983) became a land-
mark for social scientists, establishing a human ecologi-
cal perspective to disaster studies. Later, the general per-
spective of the approach was guided by the emergence 
of the concept of risk society, which was introduced by 
Beck (1992) and further developed by Giddens (1999). 
In his seminal work, Giddens noted that the risk socie-
ty is a society that is increasingly engaged with its future 
and that produces phenomena and processes that are well 
beyond the experiences of that society. The emergence of 
the risk society is then reflected by politicians, he con-
tinues, who tend to represent their social responsibility 
by scaremongering; however, no one is in fact specifi-
cally responsible for the impacts of risks, and the state 
is referred to as “organised irresponsibility”. The research 
agenda of social sciences has encountered natural risks 
and their impacts as a social process (Breakwell 2001; 
Wisner et al. 2004), and significant effort has been made 
to study the social production of natural risks and their 

impacts. Steinberg (2000), for instance, argued that it was 
a common practice of local and national government in 
the United States to put the blame for risks on random 
extreme natural processes, which cannot be forecast, to 
avoid the responsibility for the impacts of natural risk and 
to justify socially unequal policies. 

In this regard, studies on the social aspects of natural 
risks have been a counterbalance to the geologic, geo-
morphologic and hydrometeorologic research of natural 
hazards, although some issues of the social and economic 
impacts of natural hazards have been incorporated into 
the studies done in these disciplines through the eco-
nomic impact analyses (Schuster, Highland 2001; Flem-
ing, Taylor 1980) and vulnerability assessments (Alcan-
tara-Ayala, Goudie 2010; Hufschmidt 2011). Despite 
bringing both the social- and geo-scientific research 
approaches closer together, the a  priori preference of 
these disciplines towards certain components of the nat-
ural risk model as constructed in Genève (UNDRO 1979) 
is still obvious. To a certain degree, such preferences are 
self-evident and logical because the focal disciplines deal-
ing with natural risks have different epistemologies result-
ing in various methods and techniques employed (Cutter 
1996; Alcantara-Ayala 2008; Cardona 2008; Raška, Anděl 
2012). The social scientific approaches have deeply criti-
cised the natural and applied sciences for their approach 
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to vulnerability as a process limited to potential physical 
damage or to demographic determinants (cf. Blahůt and 
Klimeš 2011). According to these critiques, “the vulner-
ability cannot be defined or measured without reference 
to the capacity of a population to absorb, respond and 
recover from the impact of the event” (Cardona 2008: 
p. 43).

1.2  The emergence of community-based strategies and the 
political action 

According to the above mentioned perspective, the 
effective ways to reduce natural risks are inherently relat-
ed to social action at different institutional levels, rang-
ing from global and national policies and across regional 
governance to the business sector and especially to the 
local communities. Lately, many authors have argued for 
the fundamental role of community-based (local-based) 
strategies to mitigate the impacts of natural disasters. 
These strategies were studied using various sociological 
frameworks and resulted in a shift from hazard-based to 
vulnerability-based mitigation strategies within the dis-
aster cycle (Sarewitz et al. 2003; Pelling 2003; Peltonen in 
Schmidt-Thomé 2006 ed.). Drawing upon the concept of 
risk society and social activities in disaster risks reduc-
tion, recent studies dealing with community-based strat-
egies have aimed at both policy frameworks (e.g., Pelling 
2003; Manuel-Navarrete et al. 2011) and the social per-
ception of natural risks (Slovic 1987; Placer, Delquie 1999; 
Bruen, Gebre 2001). Among other issues, the studies on 
risk perception have focused on the question “how nat-
ural risks are understood by public and how public per-
ceive political action and expert discussions concerned 
with natural risk mitigation?” (e.g., Sjöberg 1999). These 
studies resulted in considerations on necessity of complex 
learning from disasters (e.g., Choularton 2001; Corbaci-
oglu, Kapucu 2006), even though Bubeck et al. (2012) 
has shown on the example of floods that the adoption of 
private mitigation measures cannot be clearly statistically 
explained by increased social perception of natural risks.

Along with and in part as the result of the social scien-
tific research on natural risks, the notion of natural risks 
has also come to be increasingly appreciated in Europe-
an policies. Accordingly, due to the effort of the United 
Nations in identifying the most vulnerable regions, eval-
uating the frequencies and environmental links of natu-
ral risks and setting the strategies for disaster reduction 
(e.g., UNDRO 1979; UN 2005), the European Union and 
individual European countries have made a huge effort to 
include these issues in their legal documents and policies 
(e.g., EC 2010) by having a pro-active attitude toward dis-
aster risk reduction in setting regional policies and with-
in local communities. Judging from these documents, 
the political regulation in natural risk issues seems to 
be a matter-of-course. In contrast, the efficacy of imple-
menting the legal agreements and mitigation strategies at 
the regional and local levels is not so clear. Ambiguities 

arise when taking into account the social perception of 
natural risks because various communities have different 
experiences with natural risks due to different degrees 
of exposure as well as the cultural and intellectual deter-
minants among these communities. Dostál (2010), for 
instance, has used the data from Eurobarometer to assess 
the different attitudes towards the environment and envi-
ronmental policy in members states of the European 
Union (EU). His results indicate that, although there is 
a certain association of natural disasters when discuss-
ing the environment across the EU, the attitude toward 
the environment in the old member states is based upon 
post-materialistic values and abstract cognitive insights 
and tends to be more general, while the attitudes of peo-
ple in the new member states from East-Central Europe 
is based upon the direct experience of material survival. 
Taking these results into account and drawing upon ter-
ritorial inequalities in environmental quality and in the 
social and economic impacts of natural risks in the last 
few decades within the European countries (CRED 2009; 
MunichRe 2009), we may suppose that such perceptual 
differences would be observed on a regional scale of indi-
vidual countries as well.

Finally, these results indicate that the general concept 
of a risk society can hardly be self-explanatory and useful 
in the practice of natural risk mitigation, if not studied at 
various territorial levels in different natural and cultur-
al settings. Despite the fundamental meaning of the risk 
society concept for a social theory, the constraints of the 
risk society concept for the practice of natural risk reduc-
tion are as follows: (a) the concept tackles a broad spectre 
of risks without any particular emphasis on natural risks 
and (b) the concept explains general societal behaviours 
(of Western Civilisation) regardless of concrete regional 
setting of risks. Accordingly, the efficacy of international 
efforts to set out community-based strategies for disaster 
risk reduction must be evaluated at the regional and local 
levels. 

1.3 Research aims

Contrarily to the situation abroad, there has been 
a rather limited effort to study the political and social 
aspects of natural risks in Czechia, however. The pio-
neering works of Dostál (2005, 2008), Vilímek and 
Spilková (2009) and Blahůt and Klimeš (2011) have 
focused on the theoretical considerations of methodo-
logical plurality within the (natural) risks studies and 
on terminological questions, but not on the social pro-
duction of natural risk itself. The reason for the lack of 
studies dealing with social dimension of natural risks in 
Czechia may be explained by epistemological traditions 
within the geoscientific and regional studies. While the 
physical geographers has long pursued the geoecologi-
cal and palaeoenvironmental paradigm in the study of 
natural environment, the social geographers and region-
alists focused on interactions within the social system 
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itself (Hampl et al. 2007), and therefore the complex 
approach to natural risks has been a latecomer in the 
research agenda. 

The aim of this study is to evaluate the level of political 
regulation and the social perception of natural risks in 
Czechia. As a member state of the EU, Czechia must act 
in accordance with the general legal frameworks for nat-
ural risk reduction. Therefore, our first aim is to discuss 
how successful the Czech political representatives were in 
implementing these frameworks and the latest approach-
es of social scientific insight into the natural risk issue 
into the national and regional policies. The background 
aim of the study is to raise a  discussion on emerging 
research themes for geoscientists and regionalists in the 
country perspective.

Most of the research will be carried out in urban 
regions (Figure 1), which enables us to assess the links 
between policies at different territorial levels, on the one 
hand, and the massive social experience with natural 
risks, on the other. The country-wide analyses will be 
put in a European context and based upon content and 
discoursive analyses of legal and strategic documents. If 
the political acceptance of the social vulnerability con-
cept is to be efficient in disaster risk reduction, it must in 

turn be counterbalanced by the increasing social notion 
of natural risks in local communities (Delica-Willison, 
Willison 2008) and by complex organizational learning 
(Corbacioglu, Kapucu 2006; Innocenti, Albrito 2011). 
Therefore, the second aim of this study is to analyse the 
social response to natural risks in Czechia with the case 
study from the city of Ústí nad Labem, which is based on 
the combined methodologies of environmental geogra-
phy and sociology for the analysis of both the short-term 
and long-term impacts of natural risks on a social system 
of the urban region. 

2.  The political regulations of natural risks: the view 
through legal and strategic documents

The current attention paid to natural risks by various 
disciplines undoubtedly results from the increasing fre-
quency of documented disaster events in the latter part 
of the 20th Century. The annual report of the MunichRe 
(MunichRe 2009) reveals that the number of disaster 
events has doubled between the years 1980 and 2009. 
The majority of these disasters are categorised among 
the hydrologic and meteorological extremes. Although 

Fig. 1 Urban regions (regional centres) analysed in this study.
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the increase of documented events does not necessarily 
represent a real increase in the frequency of the disaster 
events, even a stable frequency of disaster events may 
have larger social and economic impacts because of the 
greater vulnerability of societies. An increase in the 
social impacts of disaster events is apparently shown by 
the rising number of insured losses (MunichRe 2009), 
even though not all possible disaster impacts may be 
insured. During the period between 1980 and 2009, the 
member states of the European Environmental Agency 
faced approximately 4,500 disasters that caused 108,000 
casualties (EEA 2010). While the majority of the casu-
alties were caused by earthquakes and meteorological 
extremes (high temperature waves), the hydrologic 
(floods, flash floods) and meteorological (rainstorms, 
etc.) events are responsible for the highest economic 
losses. However, the quantitative data regarding loss-
es can hardly represent the objective degree of risk, 
because various types of natural risks affect different 
societies with varying intensities (e.g., Raška and Anděl 
2012). 

The existing disaster statistics and recent progress in 
vulnerability analyses and mapping have pushed polit-
ical representatives to conceptualise the fight for disas-
ter reduction by creating legal frameworks and strategic 
documents for the implementation of these efforts. The 
Report of Expert Group Meeting of the Office of the Unit-
ed Nations Disaster Relief Coordinator (UNDRO 1979) 
has become a milestone for the political regulation of nat-
ural risks. During the next few decades, the international 
organisations have made an immense effort to set out the 
appropriate policies of disaster risk reduction. The major 
strategic documents resulting from this effort are sum-
marised in Table 1. 

Along with their institutional (legal) aspect, the aims 
of these documents illustrate the discoursive shift of dis-
aster studies toward the social vulnerability concept and 
the creation of community-based strategies for coping 
with disastrous events. The 1990s were designated as an 
International Decade for Natural Disaster Reduction. 
After the World Conference on Disaster Reduction in 
Yokohama, Japan in 1994, the United Nations General 

Tab. 1 Selected Global and European strategic documents and reports concerned with the issue of natural hazards and risk. 

Title Source Major focuses

Natural disasters and vulnerability assessment
The United Nations Disaster 
Relief Organization (UNDRO 
1979)

definition of basic terms, conceptualisation of natural 
disasters, aims of future action

International Strategy for Disaster Reduction The United Nations (UN 1999)
strategic and systemic approach to disaster impact 
reduction

The Hyogo Framework for Action United Nations (UN 2005)
strategic and systemic approach to disaster impact 
reduction at different institutional levels

EU Strategy for supporting disaster risk reduction in 
developing countries 
Implementation Plan of the EU Strategy for 
supporting disaster risk reduction in developing 
countries 2011–2014

European Commission (EC 
2009, 2011)

strategy of sustainable development through 
reducing the impacts of disasters in developing 
countries

Making Cities Resilient. My City is Getting Ready
The United Nations Office 
for Disaster Risk Reduction 
(UNISDR 2010)

improving knowledge and coping strategies of local 
urban population

Disaster Risk Management and climate Change 
Adaptation in Europe and Central Asia

World Bank Global Facility 
for Disaster Reduction and 
Recovery (WB 2010)

financial and insurance instruments, overview of 
risk mitigation measures, emergency management, 
public policy

Mapping the impacts of natural hazards and 
technological accidents in Europe: An overview of the 
last decade

European Environmental 
Agency (EEA 2010)

review and statistics of natural hazards and their 
impacts

A Community approach on the prevention of natural 
and man-made disasters

European Parliament (EC 2010), 
based on EC communication

research, cooperation of actors, improving legislative 
and financial instruments

Revealing Risk, Redefining Development – Global 
Assessment Report on Disaster Risk Reduction 2011

United Nations (UN 2011)

assessment of implementation and progress of 
disaster reduction strategies into global and regional 
policies, defining regional development strategies, 
problem of droughts as hidden risk 

Humanitarian Emergency Response Review HERR (2011), United Kingdom report on humanitarian help 

Towards a stronger European disaster response: the 
role of civil protection and humanitarian assistance

European Commission and 
Parliament (EC 2011)

increasing the efficiency of disaster response, creation 
of European Emergency Response Capacity, creating 
maps and scenarios

Prevention of natural disasters in Europe and Latin 
America

Euro-Latinoamerican 
Parliamentary Assembly 
(EuroLat 2013)

strategies of prevention and reduction of impacts 
of natural hazards, fight against climate change, 
monitoring and research, governmental action 
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Assembly adopted the International Strategy for Dis-
aster Reduction at the turn of 1999 and 2000 and has 
established The United Nations Office for Disaster Risk 
Reduction, which is responsible for the implementation 
of further agreements, especially The Hyogo Framework 
for Action for the years 2005–2015 (UN 2005). Similar 
to the United Nations, The European Union institutions 
have conceptualised the strategy of disaster reduction 
through their legal frameworks with a significant focus 
on community-based approaches and civil protection 
during and between the natural risk events (EC 2010, 
2011).

Within the Czech milieu, the issue of natural risks has 
been long incorporated into legal documents with a par-
ticular focus on crisis management during the disaster 
events. The process of crisis management is described 
mainly in Act No. 240/2000 of Crisis Management and 
Act No. 241/2000 of Economic Measures during the 
Crisis Situation. The other legal acts are devoted to (a) 
the strategy of an integrated emergency system (Act 
No. 239/2000) and the duties of public actors during 
the emergency, such as army forces (Act No. 219/1999) 
and fire departments (Act No. 237/2000), and (b) the 
protection against disaster events within the specific 
territorial and landscape features (landscape protec-
tion in Act 114/1992, water bodies in Act No. 254/2001, 
etc.). Most of these legal frameworks do not represent 
the strategy for disaster risk reduction, however. The 
shift toward these strategic reduction measures may be 
observed during the last 15 years primarily as the result 
of high magnitude flood events in 1997 and 2002. Since 
that time, the natural risk issue has been increasingly 
incorporated into general safety strategies (the Safety 
strategy of the Czech Republic, starting with 1999 and 
actualised in 2001, 2003 and 2011) and into strategies 
that are directly aimed at disaster risk reduction, e.g., 
the Strategy of protection against floods (Collective 
2000) and Act No. 236/2002 Methods for Delimitation 
of Flood Areas. Moreover, Czechia has become a mem-
ber of National Platforms for Disaster Risk Reduction in 
Europe and participated in the Natural and Technolog-
ical Risk theme within the ESPON Programme (Euro-
pean Observation Network, Territorial Development 
and Cohesion). Nevertheless, the discoursive shift from 
hazard-based to vulnerability-based strategies (Sarewitz 
et al. 2003) has not been so successful. While there is 
rising support for research teams studying natural haz-
ards and risks (Falc 2001), the overall mitigation strat-
egies are still largely focused on measures after the dis-
aster events rather than systemic disaster risk reduction 
(Čamrová 2006). 

Considering the recent international agreement 
regarding the necessity for establishing communi-
ty-based strategies for natural risk reduction, we have 
performed analyses of regional planning documents for 
regional centres in Czechia along with the national legal 
frameworks. The Integrated Plans of City Development 

(IPCD) have been selected as the appropriate types of 
documents because they represent the up-to-date stra-
tegic frameworks for the development of urban cen-
tres as created by the local authorities. In addition, the 
primary goal of the IPCDs is to establish a framework 
for obtaining the financial support from the European 
Structural Funds, and therefore they are clearly linked 
to higher territorial level strategies. We have analysed 
24 IPCDs of 12 regional centres except Prague (Pra-
ha) and Central Bohemia. Although the exposure to 
different natural hazards in these cities varies, each of 
these regional centres is exposed to at least some of the 
hazards. Some of the IPCDs are devoted to the entire 
city, while part of the analysed documents deals only 
with certain city quarters. The results of our analysis 
(Table 2) indicate that the natural risk issues are mostly 
discussed in the IPCD designed for the whole city. Most 
of the comments on natural risk are related to floods, 
while the discussion of geologic (e.g., landslides) and 
meteorological (e.g., storms, heat waves) risks is absent. 
In 58% of the IPCDs, there is only a scarce comment on 
natural risks, mostly in the analytic part of the docu-
ment and in the SWOT analysis, noting the presence of 
past natural risk events. Natural risks represent a cen-
tral component of the IPCD in only a few cities (Plzeň, 
České Budějovice), where these risks are considered an 
important factor to implement the strategic aims of city 
development. In both Plzeň and České Budějovice, the 
importance given to the natural risk issue is influenced 
by past flood events at the Berounka and Vltava Riv-
ers, respectively. In the IPCDs that pay detailed atten-
tion to natural risks, the comments are usually relat-
ed to flood prevention, the protection against floods, 
economic measures during the flood events, flood and 
evacuation plans, and the application of flood issues 
to environmental education (IPCD Ústí nad Labem – 
Centre). In this respect, natural risk issues represent an 
integral, although minor, segment of the development 
strategies of regional centres. In contrast, only minor 
progress can be seen in the conceptual shift toward 
social vulnerability strategies of disaster risk reduction 
within the IPCDs, where only the IPCD of the city of 
Ústí nad Labem includes the example of educational 
goals to reduce natural risks through the vulnerabili-
ty concept. In contrast to the national strategic docu-
ments and to the IPCDs, which include more or less 
explicit discussion of natural risk issues, the nation-
wide document Principles of Urban Policy, published 
by the Czech Department of Regional Development 
(Collective 2010), includes only non-specific comments 
concerning newly arising threats to the urban environ-
ment and the necessity for a complex approach to nat-
ural risk mitigation. Any comment on natural risk is 
lacking in the description of the strategic goals devoted 
to the urban environment, which is in strict contrast to 
the international documents devoted to urban develop-
ment (Kreimer et al. 2003; UNISDR 2010).
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3.  The social perception of natural risk: the case 
study of the city of Ústí nad Labem 

The efficiency with which the conceptual shifts in dis-
aster studies reach territorial planning efforts and natu-
ral risk management is influenced by the social notion 
of natural risks from both the country-wide and com-
munity perspectives (cf. Klimeš, Blahůt 2012). Regard-
ing the social perception of natural risks, the Special 
Eurobarometer survey No. 365 carried out in 2011 offers 
the results on the perception of the environment across 
the member states of the European Union, including 
the issue of natural hazards (Eurobarometer 2011; see 
also Dostál 2010 for a discussion). When discussing the 
environment, 26% of respondents think of natural dis-
asters (question QB2T), which is the same number as in 
Czechia. In both all EU states and in Czechia, however, 
natural disasters were listed last, after protecting nature, 
climate change, man-made disasters, and the quality of 
life. In total, 31% of EU citizens listed natural disasters 
as an issue they are worried about (question QB3) com-
pared to 34% in Czechia. However, these results give 
only a general view. Moreover, the survey is not able to 
convey the complexity of the social notion of natural 
disasters. That is because the answers to questions aimed 
directly at the subjective perception of natural disasters 
reflect intellectual insight into the problem during the 
survey but not the realistic behaviour of respondents 
during and between the individual disaster events, as 
can be seen from field observations and as tested by the 
assessment of indirect indices. Therefore, it was nec-
essary to complement the general survey with a more 
detailed case study using combined quantitative and 
qualitative methodologies. In this chapter, we present 
the analysis of the public perception of natural risks and 
the short-term and long-term effects of natural risks on 
social systems. The analysis was carried out in a case 
study of the city of Ústí nad Labem. 

3.1 Natural risks in Ústí nad Labem 

The city of Ústí nad Labem (population of 93,747 
in 2013) is located at the confluence of the Labe Riv-
er and Bílina River in N Czechia (Figure 1). With its 
annual discharge of 308 m3 s−1 at the country border in 
Hřensko, the Labe River is the largest river in Czechia 
with many documented historical flood events since the 
19th Century (Figure 2; Table 3). These flood events had 
immense impacts on the local society functioning and 
on infrastructure because the whole city centre spreads 
within the deep valley bottom in the flooding area. The 
high-gradient tributaries of the Labe and Bílina Riv-
ers suffer from flash floods, the impacts of which have 
resulted in further modification of the channels of these 
streams including protection dams. At the same time, 
the steep slopes built by different lithological units and 
exceeding 30° have been exposed due to the evolution of 
the Labe River valley, and these slopes are highly prone 
to various types of mass movements. The historical 
records of landslides and rock fall events within the city 
have been analysed by Raška et al. (2013). Finally, the 
peripheral sites of the city located at higher elevations 
are exposed to meteorological extremes, such as rain-
storms and windstorms. 

Tab. 2 Results of analyses of Integrated Plans of City Development.

analysed IPCD 
 

issues related to natural hazards

brief comments detailed comments

  n f [%]* n f [%]** n f [%]**

IPCD aimed at city 13  54,2  7 53,8  6 46,2

IPCD aimed at centre  2   8,3  1 50,0  1 50,0

IPCD aimed at quarters  9  37,5  6 66,7  3 33,3

total 24 100,0 14 58,3 10 41,7

examples of comments in documents –  reference to impacts of past 
hazards

– brief note within SWOT analyses

–  reference to impacts of past 
hazards 

–  comments on present and future 
risks 

–  detailed comments on mitigation 
measures 

– environmental education

Source: analyses of public documents from 12 regional centres available in 2012 except Prague (Praha) and Central Bohemia. IPCD – Integrated Plan 
of City Development (see text for explanation).

Fig. 2 Photos of historical spring flood in the city of Ústí nad Labem 
in 1920 (A) and summer flash flood in present-day city quarter Brná 
nad Labem in 1925 (B). Source: Archive of the Museum of the Ústí 
nad Labem city.
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Tab. 3 The flood events at the Labe River in Ústí nad Labem 
in the 20th Century.

Flood magnitude 
[Q recurrence – approximate 

water level]
Year

Q100 – 1150 cm 2002

Q50 – 1080 cm 1845

Q20 – 980 cm 1862, 1890, 2013*

Q10 – 910 cm 1920, 1940

Q5 – 820 cm 1923, 1941, 2006

Q2 – 690 cm
1926, 1947, 1954, 1981, 1988, 
2003

Based on the database of Povodí Ohře and Povodí Labe companies.
*current flood from June 2013, culmination at 1071 cm

During the last two decades, the city of Ústí nad Labem 
has been affected by several natural hazards, which are 
summarized in Table 4. These natural hazards included 
floods, flash floods, windstorms and landslides affecting 
both the inner city and the city periphery (Balej et al. 
2007; Raška et al. 2011), but the fundamental impacts in 
terms of the complex character and spatial extent of the 
hazard have been caused by floods mainly in 2002 and 
2006. Therefore, the following analyses will be primar-
ily devoted to the short-term and long-term impacts of 
flood events in the city of Ústí nad Labem. The short-
term impacts/effects are understood as those apparent 
during the disaster event or explicitly related to the event, 
while the long-term impacts/effects denotes the processes 
between individual disaster events and after them.

3.2  Short-term impacts and social perception of selected 
natural risks

The impacts of natural hazards in the city of Ústí nad 
Labem during the last two decades affected both the local 

communities and infrastructures. Moreover, the indirect 
effects of the natural risks were also apparent in city quar-
ters, which are quite far from flood risk zones or sites of 
landslides, because the changes in the flow of traffic dur-
ing the times of floods and other hazards resulted in the 
decreased accessibility of local communities to jobs and 
services among other effects. 

The short-term effects of natural risks are well repre-
sented by changes in the local mobility of communities 
within the city and by the subsequent changes in the daily 
rhythm of localities. The issue of daily mobility has been 
discussed by Ellegård (1999) as an apt representation of 
the complex time-geographical approach to the study 
of the behaviour of people in concrete environments. 
Our assumption was that the daily mobility and rhythm 
of localities differentiates distinctly during anomalous 
events, such as natural disaster events. The daily rhythm 
has been analysed via repeated field survey at these sites 
during the flood events in 2002, 2006 and 2010. The 
assessment was then based on the qualitative assessment 
of observations and of collected photographic material 
according to the methods of visual sociology (Sztompka 
2007), and supplemented by analysis of the Flood Protec-
tion Plan (Klenerová et al. 2004). The results of analyses 
of the daily rhythm at selected localities before, during 
and after the flood events in the city of Ústí nad Labem is 
shown in the Figure 3. 

The major factor that influences the mobility of com-
munities is concerned with determination of alternative 
corridors of mobility in areas that are not affected by 
floods. During the flood in 2002, the water level reached 
parts of the city quarters of Střekov, Ústí nad Labem – 
centre, Krásné Březno, Neštěmice, and Vaňov a Svádov 
including important traffic connections (Figure 4 for 
map). In turn, an alternative net of traffic lines evolved, 
which also included the connections that are usually not 
used (sidewalk across the railroad bridge). The bus traffic 

Tab. 4 Major natural hazards and their impacts in Ústí nad Labem between 1990 and 2013. 

Year Type of natural hazard Affected locality Impacts, consequences 

1994 landslide Skalka residential zone threat to buildings and roads

1995 landslide Vaňov quarter threat to buildings and roads; construction of retaining wall

2002 flood city centre, Střekov
damage to roads and buildings, complex social impacts, limits to 
town traffic, indirect economic losses 

2006 flood city centre, Střekov
damage to roads and buildings, complex social impacts, limits 
to town traffic, indirect economic losses; completion of flood 
protection wall for Q20

2007 windstorm (Kyrill) higher-elevation sites damage to forest sites; wood harvest, revegetation

2007
collapse of retaining wall
(due to slope instability)

Větruše chateaux destruction of viewpoint terrace, potential threat to visitors 

2008 windstorm (Emma) higher-elevation sites damage to forest sites; wood harvest, revegetation

2010 flood, flash floods city centre, Labe River tributaries
destruction of local hydrotechnical features, local limits to town 
traffic

2013 flood (concurrent) city centre, Střekov
damage to roads and buildings, complex social impacts, limits to 
town traffic, indirect economic losses

The impacts and consequences according to town government reports, reports on city environment (Collective 2012) and rectified by own field survey.
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Fig. 3 Schematic representation of mobility rhythms at selected localities of Ústí nad Labem before, during and after the flood event. 
Based on field observation during the floods of 2002, 2006 and 2010, analyses of Flood Protection Plan and of changes in town traffic lines 
during the flood events. The vertical axis represents the relative change in frequency of daily mobility from the average (NORM) to the 
increased (towards MAX) and decreased (towards MIN) state. 

Fig. 4 A Location of city quarters in Ústí nad Labem: 1 – Centre, 2 – Skřivánek, 3 – Klíše, 4 – Bukov, 5 – Všebořice, 6 – Severní Terasa, 
7 – Dobětice, 8 – Krásné Březno, 9 – Neštěmice, 10 – Střekov, 11 – Vaňov, 12 – Předlice, 13 – Trmice (the quarter of the Ústí nad Labem 
city before 1994). B Detailed map of the flood risk zone along the Labe River. Time accessibility to public transport published in Bartoš 
(2009).
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lines increased their capacity in the peripheral quarters of 
the city, which also resulted in the increased use of servic-
es in these areas. This increased use of services together 
with the short-term accommodation of those who had 
been evacuated from their homes was negatively per-
ceived by locals in some cases. On the other hand, even 
some inhabitants of flooded areas must have been fre-
quently forced to evacuation as they did not want to leave 
their homes because of (a) low trust in protection of their 
property during the looting and (b) low confidence in 
seriousness of situation, which can be ascribed to uncer-
tainty of forecast service and experts (cf. Sjöberg 1999). 

The short-term increase in frequency of mobility was 
also characteristic for the assembly and evacuation points 
(Figure 4B) before the culmination of the flood wave and 
after its decline. The most significant changes in daily 
mobility have been logically identified in areas directly 
affected by floods (Figure 4B) and for those being evacu-
ated or restricted for mobility. The characteristic feature 
of the daily mobility during the flood events is the “flood 
tourism” at the viewpoint sites. Along with the change of 
rhythm at different localities and corridors, we can also 
perceive differences in fluency of these changes and in 
the length of response time after the flood events (Fig-
ure 3). The complexity of changes in the daily rhythms 
and mobility of local communities indicates the increase 
of social notion of natural risks in a short-term horizon.

These results have also been confirmed with our pre-
vious questionnaire survey performed in 2008 (n = 108, 
face-to-face survey; see Raška et al. 2011 for detailed 
methodology). The questionnaire consisted of basic iden-
tification questions (sex, age category, education, address) 
and eight questions devoted to (a) the perception of rel-
ative importance of natural hazards, (b) the individual 
experience with the social impacts of natural hazards, 
and (c) effectiveness of warning system and sufficiency 
of information about the natural hazards. The survey 
indicated that certain differences exist in the perception 
of risk caused by various natural risks in different city 
quarters. Within the survey, the city was divided into five 

segments. Figure 5 reveals the answers for two questions 
within the survey that represented the most significant 
factors of territorial differences of natural risk perception. 
We assumed that the answers would be highly influenced 
by individual experiences during the disaster events 
(Kates 1976; see Bubeck et al. 2012 for a critical discus-
sion) as only the inhabitants that have experienced at least 
the 2006 flood have been interviewed. The first question 
was aimed at satisfaction with public information about 
the disaster during the event. The answers indicate that 
the lowest satisfaction with the quality and frequency of 
information about the event is typically in areas that are 
highly exposed to the natural hazards. Secondly, we asked 
about perception of risk caused by different hazard types. 
The results are highly variable, and contrarily to simi-
lar studies from abroad (e.g., Brilly, Polic 2005) it is not 
possible to find clear territorial correlation between the 
answers and typical hazards in individual city quarters. 
According to our analyses, we suggest two reasons for 
these results. First, the local communities ascribe more 
than one hazard to their city quarter because these haz-
ards have causal relations and the locals are affected by 
all of them directly or indirectly. Second, although the 
respondents may feel risk caused only by certain types 
of hazards, their general view of disaster risk reduction 
is based upon presumption that the mitigation measures 
must be complex and aimed at all types of natural hazards 
(cf. Placer and Delquié 1999). Moreover, the perception 
of insufficient information about the flood risk manage-
ment points out the necessity for extended public flood 
communication campaign (Parker, Handmer 1998; Park-
er et al. 2009). 

3.3 Long-term impacts and social perception of natural risks

While the short-term effects of natural risks are an 
important factor in increasing the social perception 
regarding natural risks, the question arises as to wheth-
er the natural risks are perceived with the same intensi-
ty over a long-term period, i.e., also during the periods 

Fig. 5 Results of questionnaire survey. Left – Satisfaction with public information during the disaster events: 1 – minimum, 5 – maximum. 
Right – Average rank of the natural hazard according to level of risk: 1. – highest risk, 5. – lowest risk. Source: own survey, n = 108 (Raška et 
al. 2011). The city segments as follows: Klíše (incl. Klíše, Všebořice, Bukov), Severní Terasa (incl. Severní Terasa, Dobětice), Neštěmice (incl. 
Neštěmice, Krásné Březno), Město (incl. Ústí nad Labem – centre, Vaňov, Předlice), Střekov (incl. Střekov, Brná nad Labem).
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between individual disaster events. The short-term effects 
and social perception of natural risks are based more 
upon the direct evidence and experience with disasters, 
but the long-term social perception of natural disasters 
necessitates a  more general and consistent intellectu-
al insight of the local communities into the issue. Such 
consistent insight can be assessed through the analysis of 
factors other than questionnaires. Among the indicators 
of the long-term effects of the social perception of natu-
ral risks, the urban housing markets deserve the intense 
attention of both economists and environmentalists. The 
prices of real estate are influenced by a complex set of 
factors, including environmental factors (e.g., natural val-
ues and natural risks), location factors (e.g., accessibility), 
political and social setting (e.g., safety, social stratifica-
tion, and cultural milieu) and economic factors (e.g., job 
opportunities and services). The significant decrease of 
real estate prices due to natural risks has been demon-
strated with different locations. According to these stud-
ies, the decrease in price may range from less than 5% to 
almost 20% in floodplain locations (e.g., Hallstrom and 
Smith 2005; Bin et al. 2008). While some of the studies 
suggest only a temporary effect on real estate prices (Eves 
2002; Lamond and Proverbs 2006), others indicate that 
the effect may be apparent for several years. The natural 
risks influence the price both directly, through potential 
social impacts and expenses for reconstruction of the 
house/flat after the disaster, and indirectly, through the 
insurance policies (e.g., Kousky 2011). To evaluate the 
impact of flood events in Ústí nad Labem on the long-
term social perception of the natural risks, the quanti-
tative assessment of the price of the real estate map was 
carried out. We performed the analysis for the year 2011, 
which is directly after the last flood event in 2010, and it 
covers the period of possible immediate impacts on the 
real estate map. The survey was aimed at prices of flats in 

similar categories of houses and with similar legal state 
(personal ownership) in the entire city of Ústí nad Labem. 
In the event that there was a flat offered by more than one 
real estate agency, only the lowest price was considered. 
After the reduction of double records, the dataset con-
tained 189 items (flats) in four size categories (Table 5). 

The statistical analysis of variance was only possible 
for the size categories of two-room (n = 89) and three-
room (n = 62) flats because the number of flats in other 
categories was not adequately representative. However, 
the two-room and three-room flats constitute the domi-
nant market component. The analysis indicates that there 
exists statistically significant differences in the prices of 
flats among the city quarters at the probability level of 
p < 0.05 (Table 6). 

Although such differences in prices exist, there is no 
coincidence between the lower prices and risk-exposed 
areas and vice versa (Figure 6). These results also partly 
agree with the above mentioned results of the question-
naire survey. The streets located next to the right river-
bank (Střekov in the Figure 4), for instance, which were 
flooded up to the first floor of houses during the 2002 
floods and from which the inhabitants were evacuated, 
represent one of the most expensive locations after the 
city centre and Klíše residential quarter. The results for 
the riverbank may be partly influenced by completion 
of a flood protection wall in 2008; however, the wall is 
designed only for Q20 floods, while the 2002 flood had 
a magnitude of Q100. The highest prices were found in 
the city centre, despite of its partial location within the 
annual flooding zone. According to these results, it 
seems that natural risks represent only a supplementary 
factor for the real estate market, and the social percep-
tion of natural risks is time-dependent with a decreasing 
importance during the periods between individual dis-
aster events. The real estate market, as one of the factors/

Tab. 6 Analysis of variance for the database of two size categories of flats in Ústí nad Labem in 2011.

  n s min. [t. Kč] max. [t. Kč] F p

2 + k and 2 + 1 89 281.23 419.00 1 792.00 3.365 0.003

3 + k and 3 + 1 62 376.38 570.00 2 462.00 2.861 0.010

The results are significant at p < 0.05. Source: own survey from the http://sreality.cz website. Note to size categories – number stands for number of 
rooms + kitchen, k stands for kitchen corner.

Tab. 5 Statistical characteristics of the database of real estate (flats) in the Ústí nad Labem city in 2011. 

1 + k and 1 + 1 2 + k and 2 + 1 3 + k and 3 + 1 ≥ 4 + k and 4 + 1 total

number of flats    19    89    62    19   189

minimal price [t. Kč]   295   419   570   450   295

maximal price [t. Kč] 1 039 1 792 2 462 2 904 2 904

average price [t. Kč]   605   878 1 320 2 049 1 113

Source: own survey from the http://sreality.cz website. Note to size categories – number stands for number of rooms + kitchen, k stands for kitchen 
corner.
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representations of intra-urban mobility in the city of Ústí 
nad Labem, is generally more consistently influenced by 
stable long-term factors, such as job opportunities and 
the social structure of the city quarter (cf. Quigley and 
Weinberg 1977; Greenwood 1985) and by selected long-
term environmental factors, such as the extent of green 
spaces and the level of air pollution in different parts of 
the city (Anděl 1999; Šašek 2008).

Although it would require further statistical analysis 
of the data regarding population migration within the 
city, the environmental intra-urban migration induced 
by the preference of localities due to natural risks (as dis-
cussed by e.g., Hogan a Marandola Jr. 2007; Stojanov et 
al. 2008) seems to be less important in Ústí nad Labem. 
This is partly consistent with the sociologic surveys stat-
ing that natural disasters constitute only a partial, if not 
minor, issue concerned with the social perception of 
the environment (Eurobarometer 2011). In this respect, 
environmental issues are more often perceived as the 
problems of the protection of nature, global issues, the 
quality of life or technological hazards. Frič (1996), for 
instance, has shown that, when talking about ecological 
disasters, most people in Czechia think of technological 
hazards concerned with the industrial sector. However, 
these results must be put in the context of the societal 
transition in Czechia during the last two decades. The 
1990s are characterised as the beginning of the period of 
societal transition in Czechia, which also represents the 
beginning of the shift toward a post-materialistic value 
orientation sensu Dostál (2010). In that time, the environ-
mental quality was not an important factor for 24–29% 
of the population of cities with more than 10,000 inhab-
itants, although it was generally an important factor at 
the national level (Drbohlav 1990). The shift toward envi-
ronmental values was mostly apparent among the older 
population living in smaller cities and in the countryside. 
During the following two decades, i.e., between 1990 and 
2010, there was a significant increase in positive attitudes 
towards the environment in Czechia, however, indicating 
the convergence of Czechia with other Central-European 

countries (Hadler and Wohlkönig 2012). Moreover, envi-
ronmental values have been increasingly perceived as 
important among the young population in larger cities. 

4. Conclusions

The aim of this paper was to discuss the effectiveness 
with which the recent progress in disaster risk reduction, 
highlighting the role of vulnerability assessment, has 
been implemented in Czechia. The analysis has been per-
formed at two territorial levels. 

First, we have evaluated the political regulations in 
natural risk issues and vulnerability strategies through 
the content and discoursive analysis of the international 
and national strategic documents and legal frameworks. 
The analysis has shown that the issue of natural risks is 
well incorporated into the strategic documents and legal 
frameworks in Czechia; however, these documents do not 
sufficiently reflect the global and European agreement on 
the necessity of a conceptual shift towards a social vul-
nerability concept within disaster risk reduction. Natural 
risks represent a stable but minor issue, which is men-
tioned within the strategic goals of the regional devel-
opment of regional centres in Czechia as defined in the 
Integrated Plans of City Development (IPCD). However, 
similar to the national level documents and legal frame-
works, the IPCDs do not develop the strategic tools for 
vulnerability assessment and mitigation. 

Second, considering that the risk society concept is 
gaining increased attention in the recent theoretical dis-
course (Giddens 1999) and the notion that an effective 
disaster risk reduction must be based on community 
strategies (Innocenti, Albrito 2011), we have assessed 
the social perception of natural risks in the case study 
of the city of Ústí nad Labem, one of the major region-
al centres in Czechia affected by varying natural hazard 
types during the last two decades. The field observations 
showed the complex modification of the daily rhythms 
of the urban population during the individual hazard 

Fig. 6 Variability in the price of flats across selected city quarters. Source: own survey from the http://sreality.cz website. Note to size 
categories – number stands for number of rooms, k stands for kitchen. The location of city quarters is in Fig. 4.
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events (mainly floods). The questionnaire survey indicat-
ed that natural risks are perceived as an important issue 
by the public, but the respondents perceive insufficiency 
of information about the risk management during the 
disaster events. At the same time, the weak territorial 
correlation between the hazards perceived as the most 
threatening by respondents in different quarters of the 
city indicates that the citizens may perceive the necessity 
for a complex strategy in disaster risk reduction. 

While the short-term effects of natural hazards (dis-
asters) on the daily rhythm of local communities and the 
social perception of these hazards is clear, the long-term 
effects are rather ambiguous. The social and econom-
ic impacts of past floods in the city of Ústí nad Labem 
have resulted in the creation of a digital flood plain corre-
sponding to the nation-wide strategies of flood risk miti-
gation. Nevertheless, our analysis aimed at the real estate 
market, which is recently considered one of the impor-
tant indicators of the social perception of natural risks, 
indicated that there is a very limited coincidence between 
zones with low prices and those with a higher level of nat-
ural risks. The prices of real estate and preferences toward 
certain city quarters seem to be considerably more influ-
enced by economic factors and the complex environmen-
tal perception of quarters. The increasing environmental 
awareness in Czechia documented by recent sociologic 
surveys is more related to the perception of global issues, 
the quality of life and technological hazards, whereas the 
notion of natural risk represents only a  supplementa-
ry segment of the attitude towards the environment. To 
conclude, the long-term perception of natural risks in the 
studied urban centre, i.e., the notion of risk during the 
periods between the individual hazards and after them, 
is relatively weak, which may represent a significant con-
straint for the implementation of community strategies of 
disaster risk reduction.
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RÉSUMÉ

Politická regulace a společenské vnímání přírodních rizik:  
„riziková společnost“, česká zkušenost a evropský kontext

Důsledkem výrazných přírodních pohrom v posledních dese-
tiletích začalo být stále více pozornosti věnováno společenské 
dimenzi přírodních rizik. Výzkumy sociální dimenze přírodních 
rizik v  tomto ohledu přispěly k  implementaci konceptu spole-
čenské zranitelnosti do mezinárodních právních rámců a  stra-
tegií zmírňování přírodních rizik. V sociálně vědní perspektivě 
je efektivní cesta ke zmírňování škod způsobených přírodními 
pohromami spatřována ve společenské aktivitě (akci) realizované 
na různých institucionálních úrovních. Prvním cílem této studie 
je zhodnotit, do  jaké míry česká politická reprezentace přijala 
a implementovala zmíněné legislativní rámce a strategie do národ-
ních a regio nálních politik. Druhým cílem je pak analyzovat soci-
ální odezvu na přírodní rizika v Česku a dokumentovat ji na pří-
padové studii města Ústí nad Labem. Politická deklarace přijetí 
konceptu přírodních rizik a koncepcí zmírňování zranitelnosti 
společnosti byla hodnocena na základě obsahové a kritické disku-
rsivní analýzy strategických a legislativních dokumentů a rámců. 
Provedená analýza indikuje, že problematika přírodních rizik je 
do těchto dokumentů velmi dobře zakomponována, avšak dosta-
tečně se v nich neodráží současný posun blíže ke konceptu sociální 
zranitelnosti, který je stále běžněji přijímán v Evropě a ve světě. 
Výsledky výzkumu sociální percepce přírodních rizik a terénní 
šetření v případové studii zaměřené na město Ústí nad Labem 
ukazují, že problematika přírodních rizik představuje významný 
krátkodobý rozhodovací faktor pro denní aktivity obyvatel měs-
ta. Na druhou stranu, analýza dlouhodobé percepce přírodních 
rizik obyvateli města, provedená prostřednictvím analýzy cenové 
mapy nemovitostí po povodňové situaci, naznačila, že vnímání 
přírodních rizik mezi jednotlivými událostmi a po jejich odezně-
ní je vcelku slabá. Tato skutečnost může představovat významnou 
bariéru v implementaci komunitních strategií zmírňování dopadů 
přírodních pohrom. 
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