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Given the conditions of global environmental change such as outlined in the fifth

assessment report of the Intergovernmental Panel on Climate Change (Stocker et al. 2013),

impacts from natural hazards are manifest worldwide (Field et al. 2014). Such impacts are

the result of both the frequency and magnitude of the hazard and the exposure of the

society or elements at risk such as buildings or transport corridors. The assessment of

vulnerability is an essential part within the assessment of resulting risks (Varnes 1984).

Commonly, these assessments relate purely to negative outcomes from hazard events such

as the decreased stability of buildings (Holub et al. 2012) or to possibilities of communities

being affected (Cutter and Finch 2008). Available studies relate in particular to natural

science and engineering approaches (Glade 2003; Papathoma-Köhle et al. 2012) or

approaches from the social sciences (Kasperson and Berberian 2011; Birkmann et al.

2013), but other types of vulnerability such as socio-ecological vulnerability are also

inherent, yet often not covered (Fekete 2012). Similarly, the concept of resilience (again)

became popular in risk assessment and needs to be explored (Alexander 2013). Both terms,

vulnerability and resilience, relate among other things to coping capacities and strategies of

affected people and communities, to intangible and indirect economic losses, and to

communication and education networks (Birkmann et al. 2013). In addition to partially

addressed aspects of vulnerability, there is neither a uniform and well-excepted technique

or method or standard available to assess vulnerability within its multifaceted nature.

Similarly, different approaches of resilience often remain in their disciplinary corner and

comprehensive approaches are rare. In addition, underlying causes and forces determining
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both vulnerability and resilience do change in time and space. Therefore, both concepts

have to address the inherent dynamics of these changes as well. Such dynamics might be

caused by natural variations such as climatic changes, but might also be determined by

socio-economic transformations such us urban spread or infrastructure construction. And

indeed, these changes often happen to different degrees simultaneously, a situation which

is challenging for all affected parties.

This Special Issue is based on contributions of session NH9.7 at the EGU General

Assembly 2013 held in Vienna, Austria, 07–12 April 2013, and some additionally invited

contributions. The volume presents some recent studies to summarize the assessment of

different types of vulnerabilities (e.g. social, personal, structural, economic, political,

environmental) and resilience for different natural hazard phenomena. The main focus

herein is to show different strategies based on developments from different disciplines and

to discuss these according to similarities, but also differences. Taking the findings and

results of two Special Issues that were recently published in Natural Hazards (Fuchs et al.

2011, 2012) as starting point, this Special Issue contributes with interdisciplinary articles

that summarize the concepts of vulnerability and resilience by using regional case studies

and findings from European research projects and beyond.

Greco and Martino discuss the requirements of the EU Floods Directive (Commission

of the European Communities 2007) for coastal hazards in Southern Italy with a particular

focus on the challenges associated with vulnerability assessment. Using a Coastal Criti-

cality Index as a combination from flood and erosion hazard, they propose a procedure to

support vulnerability, risk, and resilience mapping facing the development of risk man-

agement plans. Morphologic and socio-economic variables have been used to evaluate a

Coastal Erosion Index. Furthermore, a set of indices and indicators representing hazard,

vulnerability, and exposure have been used to estimate the Coastal Flood Index (CFI).

Combining these indices, the authors have shown how a regional analysis of vulnerability

can be performed to support the implementation of the EU Flood Directive for coastal

areas.

Michellier et al. show in their contribution how vulnerability assessment can be con-

textualized with respect to geohazards in Central Africa. Geohazards include processes of

seismic and volcanic origin as well as mass movements. Referring to the Hyogo Frame-

work for Action priority 3, ‘use knowledge, education and innovation to build a culture of

safety and resilience at all levels’ (United Nations Office for Disaster Risk Reduction-

UNISDR 2007), the authors discuss an attempt to integrate the spatial analyses of past and

present multiple geohazards occurring in the region, and vulnerable elements such as local

population, buildings, and networks that are threaten. Involving local knowledge and

capacities together with available data, the authors show how a dynamic assessment

approach may be used for decision-making and adaptation in a local context in order to

enhance resilience and reduce vulnerability.

Zemtsov et al. present an integrated and regional assessment of socio-economic vul-

nerability to flood hazards in parts of the Krasnodar region at the Black Sea, Russian

Federation. They show how not only direct and tangible assets can be operationally

assessed, but also social vulnerability can be contextualized, such as human life and health.

The study allowed the authors to identify the specific challenges with respect to the

preparedness for defined flood hazard scenarios in the Slavyansk municipal district.

Moreover, the results clearly revealed the importance of both social and economic com-

ponents of vulnerability assessment in order to improve the current procedure of risk

assessment in the Russian Federation (EMERCOM 2011).
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Karagiorgos et al. report on a regional study undertaken in Greece and focusing on a

multi-vulnerability assessment for flash flood hazards. By analysing both physical and

social vulnerability, an attempt was made to bridge the gap between scholars from sciences

and humanities and to integrate the results of the analysis into the broader vulnerability

context. The empirical research presented in this paper stresses that there are several

factors as well as interactions shape vulnerability in a dynamic concept (Fuchs 2009), such

as the integration of vulnerability components, the integration of methods, and the target

dimension of vulnerability assessment. The authors conclude that even in case of extreme

events, the vulnerability of the (social) system to stress is considerably low due to social

networks, economic settings as well as institutional and political factors, and consequently

the speed of return to the equilibrium steady state, defined as the prevailing livelihood

conditions, is fast.

Papathoma-Köhle et al. present a regional study on the vulnerability to heat waves in the

Arad region, Western Romania. Facing the challenge of data scarcity, their study made no

use of population characteristics and their location, but illustrated vulnerability as the

impact of the hazard to the population expressed as an index depending on the number of

medical interventions at the neighbourhood level. The resulting maps difference in the risk

rate of districts experiencing a similar level of hazard exposure. The authors clearly show

the effects of socio-economic differences and highlight the role of vulnerability within risk

assessment pointing out the need for detailed data regarding the population and its vul-

nerability to extreme temperatures.

Promper and Glade report on multilayer exposure mapping as a basis for regional

vulnerability assessment for landslides in Austria. They show the landslide exposure of

different elements at risk in one map, e.g. residential buildings and critical infrastructure,

as a basis for a further analysis of vulnerability and risk. The results show different levels

of exposure, as well as how many layers of elements at risk are affected. Several vul-

nerability hot spots can be delineated throughout the study area, and the approach pre-

sented enables to overcome the data intensive assessments on a regional scale and

highlights the potential hot spots for cost-efficient risk analysis.

Taking a wider viewpoint and using a theoretical narrative, Kelman et al. describe the

importance of existing vulnerability and resilience studies for contemporary investigations

involving climate change by suggesting ways forward independently from disciplinary

constraints. In their contribution, vulnerability and resilience are explored as processes

alongside critiques of the post-disaster ‘return to normal’ paradigm. The importance of

learning from the already existing literature and experience is demonstrated for ensuring

that complete vulnerability and resilience processes are accounted for by placing climate

change within other contemporary development concerns.

The assessment of spatial dimensions is an essential part within integrated disaster risk

management; however, this has so far often been neglected in respective academic efforts

(Müller-Mahn 2013). Understanding the spatial patterns of vulnerability, as well as the

geographical limits of their trigger, and the development of appropriate management

strategies is crucial in disaster risk management, both risk reduction measures prior to an

event and response and recovery efforts (Aubrecht et al. 2013). While patterns of exposure

are basically evolving on all spatial scales and are often subjected to short-term and long-

term dynamics, changes in vulnerability usually rather occur on a longer term such as

changes in regional population or economic characteristics. Therefore, vulnerability is

critically context dependent (Brooks et al. 2005), and variable patterns of vulnerability

determine where and when a mere natural event potentially turns into a disaster.
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The Special Issue provides some insights into these issues and has a particular focus on

different methods to determine vulnerability and resilience on a regional scale—and as

such independent from the often-published large-scale case studies where a further

application of the respective method to other case studies is challenging due to the specific

data requirements. The guest-editors would like to foster a scientific discussion on such

approaches in order to further stimulate the discussion on vulnerability and resilience in

natural hazard management.
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