
Decision Support for Strategic Disaster
Management: First Release of a Wiki

Marion Rauner, Helmut Niessner, Lisa Sasse, Kristina Tomic, Karen Neville,
Andrew Pope, and Sheila O’Riordan

Abstract For successful emergency management (EM) it is crucial that all stake-
holders, especially health care emergency responders, use the same terminology.
Throughout the emergency management lifecycle it is necessary for individual
agencies to work together, sharing information and resources. Emergency man-
agement is already a complex process, but a multi-agency response comes with
added difficulties. Each agency has its own organisational cultures, structures, and
technologies in place, managed by internal processes and systems. To address
some of the challenges associated with a multi-agency response (e.g., lack of
coordination, information, and interoperability), standardisation is promoted. By
ensuring the use of shared terms, operational inefficiencies and delays can be
reduced and a shared vocabulary can be promoted across multiple agencies. For
this reason, the S-HELP Strategic Disaster Management wiki has been developed
by University of Vienna, Austria (UNIVIE). The wiki provides main glossary
terms, definitions, and standards to improve decision making. It is implemented
as a part of the FP7-EU S-HELP (Securing Health.Emergency.Learning.Planning)
project, which develops a Decision Support (DS) tool for EM and is coordinated by
University College Cork (UCC), Ireland.
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1 Introduction

Operations Research and Management Science models have successfully supported
policy making in disaster management as illustrated by the reviews of Altay and
Green (2006), Caunhye et al. (2012), Galindo and Batta (2013), Manopiniwes
and Irohara (2014), and Hoyos et al. (2015). For example, Doerner and Hartl
(2008) investigated new challenges for routing problems for health care logistics,
emergency preparedness, and disaster relief with a focus on the Austrian situation.
In addition, distribution of critical goods plays a crucial role in disaster relief such
as water (Nolz et al. 2010) or food, shelter, and medicine (Nolz et al. 2009).

Decision support systems are essential in supporting activities undertaken during
an emergency response. For example, “spatial decision support systems were used
routinely in the rescue and relief operations in the World Trade Center disaster.
These ranged from micro-level risk assessments (shifts in the debris pile and temper-
ature hot spots at the site) to the spatial status of lifelines (electric, water, telephone,
transportation networks), all of which changed almost daily” (Cutter 2003, p. 441).
For emergency management, these systems need to integrate advanced computer
and communication technologies with components such as Geographic Information
Systems (GIS), storm tracking tools, damage projection and flooding models, and
models for evacuating an affected population (Tufekci 1995), to name a few. These
systems help emergency responders to make better decisions based on real-time
data and the use of modelling tools. Using the evacuation scenario as an example,
various decisions must be made based on how many people are at risk, where people
can be evacuated to, how casualties can be transported, and deciding on how the
process can be managed (Carver and Turoff 2007). As a result, integrated real-
time decision support needs to be effective under complex and changing conditions
(Tufekci 1995), as well as provide easy to understand displays that do not ‘overload’
the end-users with too much information and ultimately reduce an agency’s ability
to find information when it is needed (French and Turoff 2007; Manoj and Baker
2007).

In order to address these challenges, and the challenges associated with emer-
gency management, the FP7-EU S-HELP (Securing Health.Emergency.Learning.
Planning) is developing a decision-support tool-set with function-specific modules
that integrate with existing tools and systems. S-HELP is coordinated by University
College Cork (UCC), Ireland (http://www.fp7-shelp.eu/). As agencies that respond
to emergencies already have legacy systems in place, it is vital that new solutions
can be integrated with old, as well as add value through new capabilities and func-
tionalities. Hence, the S-HELP project seeks to create a tool-set to support rapid and
effective decision making across all stages of an emergency lifecycle (i.e. mitigation,
preparation, response, and recovery), which can be effectively implemented for a
cross-border multi-agency response. To achieve this, a holistic framed approach
has been developed that integrates a number of components for consideration in
the development of an EM decision support system. Such components include
interoperability standards (cf. Waugh and Streib 2006), modular end-user focused

http://www.fp7-shelp.eu/
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tool development (cf. Carver and Turoff 2007), real-life emergency scenarios (cf.
Reznek et al. 2003), end-user training in decision making (cf. Alexander 2003;
Kowalski-Trakofler et al. 2003), as well as risk communication through information
communication technologies and social media (cf. Sutton et al. 2008; Veil et al.
2011). Furthermore, for the design of the decision support tool-set, concepts such
as spatial modelling and mapping (cf. Cutter 2003), psychological frameworks
and information processing for user interface design have been investigated and
incorporated (cf. Chen and Lee 2003).

Consequently, S-HELP enhances the protection of public health and common
grounds for interoperability by significantly advancing the existing knowledge base
required for the development of a user-centred decision support (DS) tool-set for
the management of emergency situations. By gathering the collective knowledge of
industry and research practice to identify current constraints in the development of
emergency management solutions, S-HELP addresses the capability gaps that exist
in currently available commercial tool-sets. Literature has highlighted gaps in the
activities undertaken by emergency managers and the capabilities of commercially
available tools, as well as a lack of focus and integration between the complimentary
phases of the emergency management (EM) lifecycle (Altay and Green 2006).
Hence, S-HELP seeks an advantage over other projects and tools, by developing
a solution that accounts for the interplay among the entire EM lifecycle and that
addresses the capability gaps identified in the literature and by EM end-users.
S-HELP will define an interoperability standard to enable communication and
coordination of multi-agencies across different geographical areas and cultural
settings and facilitate a collaborative end-user driven solution to meet the needs
of these varied users and countries. In addition, S-HELP advances the design and
application of currently available solutions, to improve preparedness, response and
recovery in emergency situations and provide a decision support tool-set that has
been tested, evaluated, and enhanced through quality, end-user designed emergency
scenarios.

For EM stakeholders, it is of highest importance to obtain a list of a con-
trolled vocabulary and general structure for the main areas of strategic disaster
management. Hereby, a glossary of terms and definitions with common grounds
and standards for interoperability are essential. For this reason, we have provided a
taxonomy for strategic disaster management in the form of a wiki. Main glossary
terms for emergency management are incorporated based on international standard
terms, scientific literature, and practice. Furthermore, main stakeholder groups and
associated common grounds are considered. For the specific disaster examples,
we focus on the three disaster policy scenarios of S-HELP (flooding, chemical
explosion, and biological hazard).

Taxonomies or systems of classification are often used in the natural sciences
(e.g., the Periodic Table, International Classification of Diseases) to apply order
to “an apparently perplexing variety of elements of a scientific field or specialty”
(Heidenberger and Roth 1998). In addition, taxonomies may help stakeholders
“in a systematic search for hitherto unknown, and hopefully better” components,
structures, and systems of a certain area (Heidenberger and Roth 1998, p. 337).
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The taxonomies can be “extracted or identified along multiple dimensions and
ordered to result in a coherent frame of reference. This frame of reference facilitates
the recombination of the essentials of previous approaches and may result in new
approaches of enhanced analytical power” (Heidenberger and Roth 1998, p. 337).

Our taxonomy hierarchically structures both controlled terms and the main areas
of strategic disaster management by creating a visual representation (cf. Zarate
2013). For certain areas, thesaurus terms are provided if needed. Furthermore, it
is very useful for education and training purposes for emergency responders. Please
note, that the main content of this taxonomy is implemented in the S-HELP DSS.

The development of wiki for the strategic disaster management glossary and
taxonomy was deemed most appropriate. As a wiki has a “significant potential to
improve knowledge work and information sharing within organizations” (Jackson
and Klobas 2013). A wikis’ advantage of usability and simplicity are useful and
appropriate to support the decision making of EM stakeholders. The wiki platform
provided by University of Vienna, Austria was used for the implementation by UCC.
The strategic disaster management wiki can be accessed via https://wiki.univie.ac.
at/display/SHELP/ Please note that this is the first release of the strategic disaster
management wiki that is planned to be further expanded.

In Sect. 2, we explain the taxonomy for strategic disaster management in detail
and refer to related work. Examples for glossary terms are discussed in Sect. 3.
Section 4 concludes the paper and outlines further research.

2 Taxonomy for the Strategic Context of Disaster
Management1

Figure 1 contains the top level of the taxonomy for strategic context of disaster
management that includes both external and internal components/criteria. This
taxonomy and the related glossary terms serve as an essential part of the S-HELP
DSS for disaster management policy makers. The first release’s structure of the
taxonomy contains 29 Figures and 806 glossary terms as explained before and can
be expanded if needed.

For EM decision makers who use the S-HELP DSS, it is essential to understand
the external emergency management environment influence on policy making (cf.
Sect. 2.1). Next, EM decision makers need to know what can happen and how
disasters can be defined (cf. Sect. 2.2), which is a key component of the strategic
management. Disasters also impact the emergency management environment. This
knowledge is incorporated in the S-HELP DSS and is needed for training of

1This section is based on University of Vienna, Austria (UNIVIE): Rauner, M., Niessner,
H., Sasse, L., Tomic, K. (2014) Securing Health Emergency Learning Planning, S-H.E.L.P.,
Collaborative Project FP7-SEC-2013-1, Project no. 607865, Deliverable No. 2.1, Glossary of terms
and definitions & common grounds and standards for interoperability.

https://wiki.univie.ac.at/display/SHELP/
https://wiki.univie.ac.at/display/SHELP/
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Fig. 1 Taxonomy for the Strategic Context of Disaster Management

emergency responders with a special focus on health care responders (stakeholders)
who are responsible for coping with different disaster policy scenarios (disaster
definition).

Once this external information is gathered, the internal decision making can
take place by EM stakeholders. First, we analyse the decision making process
(stakeholders, decision making levels, decision support systems, command and
control systems) in Sect. 2.3. EM policy makers have to decide what has to be
done (emergency management cycle, related interventions) [cf. Sect. 2.4], which
staff and material are needed (resources) [cf. Sect. 2.4]. Note that decision making
will also impact the emergency management environment. These logically-clustered
taxonomy components can be easily expanded by further taxonomies. Pease note
that a main focus is given on disasters in the field of flooding, chemical explosion,
and biological hazards because of the S-HELP project. This information is the
basis for emergency responder (stakeholder) training depending on the disaster
scenarios (disaster definition). These disaster scenarios also impact on the related
interventions initialized by EM decision makers and the required resources.

On the left-hand side of our strategic disaster management wiki, EM policy
makers can:

1. search for specific glossary terms,
2. look-up figures and glossary terms related to certain chapters of the taxonomy for

strategic context of disaster management (cf. Sect. 2),
3. select definitions of glossary terms listed in alphabetical order (cf. Sect. 3), and
4. display the literature of the strategic disaster management wiki.
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Main figures for classification are developed and linked to the definitions
(glossary terms). Each section of the taxonomy contains at least one figure and a
further set of the topic related-terms, either below each figure or below the chapter
heading on the left-hand side in the wiki. We included general terminology used
by international EM Organizations such as the World Health Organization (WHO)
or specialized health care agencies such as the Centers for Disease Control and
Prevention (CDC).

During the performance of the literature research and interviews of policy
makers as well as consideration of end-user requirements, a decision was taken
to restrict the strategic disaster management wiki to key topics on a general non-
country specific level based on general international standards and guidelines for
disaster management to enhance interoperability and cross-border communication.
Restricting the wiki to essential topics was necessary due to a limited development
timeframe (9 months). Furthermore, by restricting the wiki to essential topics the
first release could easily be incorporated into the S-HELP DSS which is highly
essential for end-user training. It is envisaged that this strategic disaster management
wiki will become a living repository of core EM terms. The use of wiki technology
ensures that this resource can extended over time.

The research was performed as a desktop research of academic literature (books,
journal articles, and conference papers), the EU, other EU projects, and existing
domain-specific skill descriptions in practice. Furthermore, domain-specific skills
of paramedics were investigated in detail at the Enquete “Paramedics: International
Education Concepts” at the University of Applied Sciences, St. Pölten (October
2014). UNIVIE presented the S-HELP project and conducted three interviews with
Austrian end users regarding the functionality of the S-HELP Decision Support
System: (1) deputy head of Division Operation, Innovation, and Subsidiaries of
the Austrian Red Cross, (2) head of special course of studies on “Ambulance
Service Management”, Danube University of Krems, and (3) policy makers at
the Coordination Center for Emergency Calls, Lower Austria. The academic and
practitioner literature was supplemented with other sources including:

• Centers for Disease Control and Prevention, CDC,
• Centre for Research on the Epidemiology of Disaster, CRED,
• Digital Humanitarian Network, DHN,
• Emergency Response Coordination Centre, ERCC,
• European Commission, Flood Risk Management,
• United Nations Office for the Coordination of Humanitarian Affairs, OCHA, and
• World Health Organization, WHO.

The project builds on widely accepted international standards for interoperability
based on ISO norms and EU guidelines such as:

• European Union Civil Protection Modules, EU CP Modules,
• International Organization for Standardization, ISO, and
• Interoperable Delivery of European eGovernment Services to Public Adminis-

trations, Businesses, and Citizens, IDABC.
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2.1 Emergency Management Environment

The general emergency management environment is defined in Fig. 2 which
was modified based on World Academy of Art and Science (2014) and Grant
(2013). Please note that disasters, decision making, and the emergency management
environment influence each other. For example, improved decision making such as
the S-HELP DS tool can lower the extent of an event and the vulnerability of a
society to disasters.

Fig. 2 Emergency Management Environment
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Cultural, ecological, economic, ethical, legal, political, psychological, social,
and technological environments are sub-environments that impact on the business
environment and further on the health care environment up to the emergency
management organizations. For example, the technological environment is defined
as the surrounding field “resulting from improvements in technical processes that
increase productivity of machines and eliminates manual operations or operations
done by older machines” (Merriam-Webster Dictionary 2014). Of highest impor-
tance are the emergency management organizations that are responsible for “the
organization and management of resources and responsibilities for addressing all
aspects of emergencies, in particular preparedness, response and rehabilitation”
(United Nations Office for the Coordination of Humanitarian Affairs 2008). These
emergency management organizations are also part of the stakeholders who make
decisions in EM situations (cf. Sect. 2.3.1).

A list of the components (i.e., sub-environments) for the emergency management
environment is explained below the related figure in the wiki, as displayed in Fig. 2.
All related definitions are linked to the glossary.

Health care organizations/individuals (cf. Ginter et al. 2013) comprise (cf.
Fig. 3): (1) organizations that regulate primary and secondary providers, (2)
secondary providers (resources), (3) primary providers (health services), (4) orga-
nizations that represent primary and secondary providers, and (5) individuals and
patients (consumers). For example, patients and consumer groups are consumers
of health care services. Thus, they are an essential part of the external health care

Health Care Organizations/Individuals

Primary Providers 
(Health Services)

Individuals and 
Patients (Consumers)

− Governmental
− Investor-owned
− Voluntary

Secondary Providers 
(Resources)

− HealthAdministration 
Programs

− Medical Schools
− Schools of Nursing
− Schools of Public Health

Organizations that 
Regulate Primary and 
Secondary  Providers

Organizations that 
Represent Primary and 
Secondary  Providers

Hospitals

Skilled Nursing Facilities

Long-term Care Facilities

Physicians’ Offices

Intermediate Care 
Facilities

Ambulatory Care 
Institutions

Hospices

State Public Health 
Departments

Home Health Care 
Institutions

Educational Institutions

Organizations that Pay for
Care (Third-Party Payers)

− Businesses
− Government
− Insurance Companies
− Social Organizations

Pharmaceutical and Medical 
Supply Companies

− Drug Distributors
− Drug and Research 

Companies
− Medical Products 

Companies

Independent Physicians

Nurses

Non-Physician
Professionals

Non-Professionals

Patients and Consumer 
Groups

Fig. 3 Health Care Organizations/Individuals
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environment. All of the groups mentioned above influence technological, social,
regulatory, political, economic, and/or competitive issues within the health care
sector. Note that health care organizations/individuals might also be part of the
stakeholders in the EM environment (Sect. 2.3.1). Especially the primary and
secondary providers that are involved in care and treatment of injured people by
using their staff and material (resources).

2.2 Disaster Definition

For EM stakeholders it is of highest importance to first categorize a disaster
according to Fig. 4 (cf. Birkmann 2007): (1) disaster types (Sect. 2.2.1), (2) extent of
event (Sect. 2.2.2), (3) vulnerability (Sect. 2.2.3), and (4) disaster risk (Sect. 2.2.4).
The disaster risk is dependable on disaster types, extend of event, and vulnerability.

In addition, the wiki provides the main general disaster definitions by interna-
tional EM agencies:

1. “A serious disruption of the functioning of a community or a society causing widespread
human, material, economic or environmental losses which exceed the ability of the
affected community or society to cope using its own resources” (Office for the
Coordination of Humanitarian Affairs 2008).

Disaster Definition

Vulnerability

Disaster Risk

Disaster Types Extent of Event

Fig. 4 Disaster Definition
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Comment: Disasters are often described as a result of the combination of a natural
hazard, the conditions of vulnerability, and insufficient capacity or measures to reduce
or cope with the potential negative consequences. A disaster also may be seen as an
outcome of the ‘risk process’, the interactions of the above three factors over time that
lead to the development of disaster risks and the expression of that risk through disaster
events (Office for the Coordination of Humanitarian Affairs 2008).

2. “Situation or event, which overwhelms local capacity, necessitating a request to national
or international level for external assistance (definition considered in EM-DAT); An
unforeseen and often sudden event that causes great damage, destruction and human
suffering. Though often caused by nature, disasters can have human origins. Wars and
civil disturbances that destroy homelands and displace people are included among the
causes of disasters. Other causes can be: building collapse, blizzard, drought, epidemic,
earthquake, explosion, fire, flood, hazardous material or transportation incident (such as
a chemical spill), hurricane, nuclear incident, tornado, or volcano (Disaster Relief)” (The
International Disaster Database, EM-DAT 2014).

The wiki also describes the criteria for a disaster—and at least one of the
following criteria must be fulfilled (The International Disaster Database, EM-DAT
2014):

• “Ten (10) or more people reported killed.
• Hundred (100) or more people reported affected.
• Declaration of a state of emergency.
• Call for international assistance.”

2.2.1 Disaster Types

The disaster types can be categorized into natural, man-made, and hybrid disasters
that can also cause subsequent disasters (cf. Fig. 5) which are modified based on the
international disaster database (EM-DAT 2014; Shaluf 2007).

Natural disasters contain biological, cosmological, geophysical, and hydro-
meteorological disasters, while man-made disasters include socio-technical disas-
ters and human conflicts.

For example, biological disasters might be an epidemic. Epidemics can be
categorized by: (1) types of epidemics, (2) chain of infection, (3) infection disease
stages of individuals, and (4) evolution of epidemics.

Types of epidemics include bacterial, fungal, parasitic, prion, or viral infections
(infectious diseases). The wiki defines infectious diseases as “diseases that can be
spread, directly or indirectly, from one person to another” (WHO 2014). “Zoonotic
diseases are infectious diseases of animals that can cause disease when transmitted
to humans” (WHO 2014). Examples of viral infectious diseases are listed in the
wiki such as hepatitis and Marburg virus based on WHO (2014). Several diseases
are further exemplarily explained.

To fight against certain diseases by selecting related interventions, policy makers
must understand the chain of infection by identifying the mode of transmission,
portal of entry/exit, as well as the reservoir, infectious agent, and susceptible host as
illustrated by Fig. 6 (cf. Krämer et al. 2010).
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Disaster Types

Natural Disasters
Hybrid Disasters Man-made 

Disasters
Biological 
Disasters

Geophysical 
Disasters

Hydro-
Meteorological 

Disasters
Socio-Technical

Disasters
Human 

Conflicts

Hydrological 
Disaster

Meteorological 
Disaster

Genocide

Disorder

Blockade

Riot

Strike

Earthquake Climatological
Disaster

Animal 
Stampede

War

•Pollution
•Structure Collapse
•Toxic Release

•Blackout
•Computer System Breakdown
•Distribution of Defective Products

•Blockage
•Breakdown
•Damage
•Mass Phenomenon

•Extra-Tropical Cyclone
•Local Storm
•Tropical Cyclone

•Flood
•Mass Movement (wet)

•Drought
•Extreme Temperature
•Wildfire

•Avalanche
•Landslide

•Ground Shaking
•Tsunami

•Bacterial
•Fungal
•Parasitic

Mass Movement 
(Dry)

Infrastructure 
Failure

Production 
Failure

Siege

Insect Infestation

Epidemic
(Infectious Disease)

•Explosion
•Fire
•Leakage

Technological 
Disaster

Terrorist Attack•Prion
•Viral

•Comet Collision
•Meteorite Collision/Burst/Shower
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Transportation 
DisasterVolcanic Eruption

•Rockfall
•Subsidence

•Storm
•Reversal

Geomagnetic 
Disaster

Subsequent Disasters

Economic 
Conflict

Fig. 5 Disaster Types

The main infectious disease stages of an individual are represented in Fig. 7 (cf.
Anderson and May 1991). Please note, that there are several infectious diseases
such as HIV/AIDS from which an individual cannot recover from yet. In addition,
a recovery from a certain disease does not automatically result in immunity.

Figure 8 (cf. Institute of Medicine 2009) displays the evolution of epidemics
for infection diseases from the initial exposure to a population (level 1) up to an
epidemic spread (level 4). Policy makers can fight against the spread of epidemics
by initiating interventions using resources (staff and material).

2.2.2 Extent of Event

The extent of event is most crucial for EM stakeholders as it highly impacts disaster
risk (cf. Fig. 9). The main components of the extent of event cover (modified based
on De Smet et al. 2012): (1) forewarning, (2) time, (3) location & size, (4) level, (5)
intensity, and (6) duration.

For example, the intensity of a disaster can be measured by established standards,
depending on the disaster type. The discharge or stage can be used to measure the
severity for floods (The Science Education Resource Center at Carleton College,
SERC 2014).
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Chain of Infection
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Fig. 7 Infectious Disease Stages of Individuals
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Evolution of Epidemics
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Fig. 8 Evolution of Epidemics
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Fig. 9 Extent of Event
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An emergency incident can happen on five levels based on the regional extent:
(1) local, (2) regional, (3) national, (4) cross-border, and (5) international level
(Irish National Steering Group 2006). Especially, a biological-hazard scenario or a
chemical explosion policy scenario might be at a cross-border or even international
level.

2.2.3 Vulnerability

The disaster types (cf. Sect. 2.2.1), the extent of event (cf. Sect. 2.2.2), and the
vulnerability (cf. Fig. 10) influence each other, and together define the disaster risk
(cf. Sect. 2.2.4).

The vulnerability is “determined by physical, social, economic and environmen-
tal factors or processes, which increase the susceptibility of a community to the
impact of hazards (Office for the Coordination of Humanitarian Affairs 2008).
It is dependent on the exposure, susceptibility & fragility, and lack of resilience
(Birkmann et al. 2013). EM stakeholders need to increase the resilience capabilities
and thus lower the susceptibility and fragility of societies by using DSS.

Exposure is defined as “the extent to which a unit of assessment falls within the
geographical range of a hazard event. Exposure extends to fixed physical attributes
of social systems (infrastructure) but also human systems (livelihoods, economies,

Vulnerability

Vulnerability

Lack of 
Resilience

Exposure Susceptibility 
& Fragility

Time

Social

Location

Physical

Institutional

Ecological

Economic

Cultural

Capacity to 
Respond

Capacity to 
Prepare

Capacity to 
Mitigate

Capacity to 
Recover

Fig. 10 Vulnerability
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cultures) that are spatially bound to specific resources and practices that may also
be exposed. Exposure is then qualified in terms of spatial and temporal patterns”
(Birkmann et al. 2013, p. 200).

Exposure then affects the susceptibility/fragility, the “predisposition of elements
at risk (social and ecological) to suffer harm—often independent of exposure”
(Birkmann et al. 2013, p. 200). It has a cultural, economic, environmental, insti-
tutional, physical, and social component. For example, with respect to the cultural
dimension, policy makers want to protect the “potential for damage to intangible
values including meanings placed on artefacts, customs, habitual practices and
natural or urban landscapes” (Birkmann et al. 2013, p. 200).

The lack of resilience and the susceptibility/fragility interact. Resilience is “the
capacity of a system, community, or society potentially exposed to hazards to
resist, adapt, and recover from hazard events, and to restore an acceptable level
of functioning and structure” (Office for the Coordination of Humanitarian Affairs
2008). Comment: “Resilience means to ‘resile from’ or ‘spring back’ after a shock.
The resilience of a social system is determined by the degree to which the system has
the necessary resources and is capable of organizing itself to develop its capacities,
to implement disaster risk reduction and to institute means to transfer or manage
residual risks” (Office for the Coordination of Humanitarian Affairs 2008). The lack
of resilience can be divided into the four elements of the emergency management
cycle (cf. Sect. 2.4): (1) lack of capacity to mitigate, (2) to prepare, (3) to respond,
and (4) to recover (Birkmann et al. 2013).

2.2.4 Disaster Risk

Disaster risk is affected by the disaster types (cf. Sect. 2.2.1), the extent of event (cf.
Sect. 2.2.2), and the vulnerability (cf. Sect. 2.2.3).

Disaster risk is “the magnitude of potential disaster losses, in lives, livelihoods
and assets, which could occur to a particular community or group, arising from
their exposure to possible future hazard events and their vulnerability to these
hazards” (Office for the Coordination of Humanitarian Affairs 2008). Comment:
“The concept of disaster risk shifts the viewpoint from disasters as events randomly
affecting places, to that of negative potential conditions continuously affecting all
areas. Disaster risk encompasses several different types of potential losses—in lives,
livelihoods and financial and other assets—and is often difficult to quantify. Never-
theless, with knowledge of the prevailing hazards and the patterns of population and
socio-economic development, it can be assessed and mapped, in broad terms at least,
and the factors contributing to the risks can be made subject to public and private
risk-reducing actions” (Office for the Coordination of Humanitarian Affairs 2008).
Thus, humans, fauna, flora, and the infrastructure might be impacted/harmed by a
potential disaster.

For policy makers it is of highest importance to protect the critical infrastructure
against disasters and to restore destroyed critical infrastructure as soon as possible
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after a disaster (cf. Fig. 11). The magnitude of the material destruction and/or
contamination after an impact of an event can be divided into four categories:

1. “Small: one destructed or contaminated site (e.g., plant, building)
2. Medium: more than one destructed or contaminated site, partial destruction of a

village, small town or small region (<50 km2)
3. Big: partly destruction or contamination of more than one town
4. Very big: destruction or contamination of a large region (several towns are

heavily disrupted or affected)” (De Smet et al. 2012, p. 143).

The critical infrastructure (cf. Fig. 11) can be categorized into physical-technical
sectors (energy, information & communication technology, nuclear industries,
production, storage & transport of dangerous goods, transport, water) and socio-
cultural sectors (emergency services & relief units; finance; food; maintenance
of public welfare & distribution systems; public authorities, administration &
judiciary; public health; research facilities; space facilities) (Stangl et al. 2012).

From the physical-technical sectors, the water sector plays a key role. According
to WHO (2014), “safe and readily available water is important for public health,
whether it is used for drinking, domestic use, food production or recreational
purposes”. Kleiner (1999) suggests that “the average male should consume a
minimum 2.9 litres per day and the average female 2.2 litres Approximately one-
third of this fluid was considered likely to be derived from food” (Howard and
Bartram 2003, p. 5). WHO (2014) summarizes that “a minimum of 15 litres per
person per day should be provided as soon as possible after a disaster. During
emergencies, people may use untreated water for laundry or bathing”. In the S-
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HELP flooding policy scenario, the flooding might reduce both the quality and
quantity of potable water resulting in dehydration of humans and animals, damage to
agriculture, impairment of hygienic measures, and occurrence of infectious diseases
etc. (Stangl et al. 2012).

From the socio-cultural sector, the public health sector (e.g., hospitals, health
care facilities, laboratories, drugs, search and rescue services, emergency services)
is most important for the S-HELP project, especially for the biological-hazard policy
scenario. Not only infected people are treated by the health sector but also a strong
effort must be made to contain emerging epidemics by keeping in mind that the
workforce for all critical infrastructures has to be provided and protected against
infection.

2.3 Decision Making

Stakeholders (Sect. 2.3.1) perform decision making on certain levels (Sect. 2.3.2)
applying decision support systems (Sect. 2.3.4). EM organizations use command
and control systems (Sect. 2.3.3) to accomplish their command and control duties
for disaster management. Generally, a decision “is a choice among options” (Power
2014). For interoperability in disaster management it is of highest importance to
explore in detail the decision making for disaster management of EM stakeholders.

2.3.1 Stakeholders

Digital Humanitarian Network (2014) defines EM stakeholders to include “all
those – from agencies to individuals – who have a direct or indirect interest in the
humanitarian intervention, or who affect or are affected by the implementation and
outcome of it. Within the context of the Quality Pro Forma, primary stakeholders
refers to both beneficiaries and non-beneficiaries within the affected population.”

Digital Humanitarian Network (2014) provides a comprehensive overview on
different Humanitarian Stakeholders which is displayed in Fig. 12. We have
included this categorization into our taxonomy. First, we displayed the main
stakeholder groups (cf. Fig. 12): donors, individuals, international organizations,
media, military, non-governmental organizations, private sector, and public sec-
tor. Next, we developed one sub-Figure for each of the eight EM stakeholder
categories of the Humanitarian Decision Makers Taxonomy (Digital Humanitarian
Network 2014). These eight sub-Figures are displayed in detail in the wiki. As
the Digital Humanitarian Network (2014) does not provide any explanations for
the stakeholders illustrated in at http://digitalhumanitarians.com/content/decision-
makers-needs, we explain all main EM stakeholders listed for EM policy makers
in the strategic disaster management wiki. In addition, this classification could
also be improved. Please note that we are currently expanding this taxonomy for
stakeholders to include all essential emergency responder categories for the S-HELP

http://digitalhumanitarians.com/content/decision-makers-needs
http://digitalhumanitarians.com/content/decision-makers-needs
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project regarding the three emergency scenarios (flooding, chemical explosion, and
biological hazard). This expanded classification will be included in the second
release of the strategic disaster management wiki in Spring 2016 as discussed in
the conclusion section.

2.3.2 Decision Making Levels

Decision Making can be performed on a strategic, tactic, and operational level
(Mintzberg 1994) by EM stakeholders (cf. Sect. 2.3.1).

The strategic level “is concerned with the broader and long-term implications
of the emergency and which establishes the policies and framework within which
decisions at the tactical level are taken” (Irish National Steering Group 2006).

At the tactical level “the emergency is managed, including issues such as,
allocation of resources, the procurement of additional resources, if required, and the
planning and co-ordination of ongoing operations” (Irish National Steering Group
2006).

The operational level is “the level at which the management of hands-on work is
undertaken at the incident site(s) or associated areas” (Irish National Steering Group
2006).
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2.3.3 Command and Control Systems

Command and control systems (cf. Fig. 13) are highly essential for the decision
making of EM stakeholders and are defined as “systems that support effective
emergency management of all available assets in a preparation, incident response,
continuity and/or recovery process” (International Organization for Standardization
2011).

For interoperability in disaster management, it is of highest importance to
compare different command and control systems (structure, process, and resources)
among selected countries. This feature of the wiki could be expanded in the future.

2.3.4 Decision Support Systems

In the wiki, general glossary terms/definitions of decision support systems are
explained based on Power (2014) to support EM stakeholders to generally under-
stand DSS. Power (2014) classifies decision support systems as follows: “A DSS
is an interactive computer-based system or subsystem intended to help decision
makers use communications technologies, data, documents, knowledge and/or
models to identify and solve problems, complete decision process tasks, and make
decisions. DSS is a general term for any computer application that enhances a person
or group’s ability to make decisions and also refers to an academic field of research
that involves designing and studying DSS and their context of use.”

In general, DSS are a class of computerized information system that support
decision-making activities. The five more specific DSS types (cf. Power 2014) are
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included and explained in the wiki:

1. Communications-driven DSS
2. Data-driven DSS
3. Document-driven DSS
4. Knowledge-driven DSS
5. Model-driven DSS

2.4 Emergency Management Cycle

The emergency management cycle “includes sum total of all activities, programmes
and measures which can be taken up before, during and after a disaster with the
purpose to avoid a disaster, reduce its impact or recover from its losses” (Vasilescu
et al. 2008, p. 46). The emergency management cycle consists of two phases, namely
a pre-disaster phase and a post-disaster phase (cf. Alexander 2012), which are
further divided into mitigation and preparedness (pre-disaster) as well as response
and recovery (post-disaster).

Mitigation “involves reducing or eliminating the likelihood or the consequences
of a hazard. It is used to treat the hazard and resulting incident in order to reduce its
impact on society” (cf. Coppola 2011). Vaccination of individuals against diseases
might be a mitigation measure in the biological-hazard policy scenario of S-HELP.

Preparedness can be explained as “the readiness of an organization and/or
community to respond to an emergency/disaster/crisis in a coordinated, timely,
effective, and efficient manner. It involves equipping responders, decision-makers,
and the public with the tools and mechanisms necessary to increase their chance of
survival and to minimize losses” (Coppola 2011). The DSS developed by S-HELP
and the training of EM stakeholders might be such an example for preparedness.

Response covers the “sum of decisions and actions taken during and after the
event of an emergency/disaster/crisis to reduce or eliminate the impact of the
disaster in order to prevent further health suffering, financial loss, or a combination
of both” (Coppola 2011). Isolation of infected individuals might be a response
measure in the biological-hazard policy scenario of S-HELP.

Recovery “involves returning victim’s lives back to the normal state they were
before the disaster. This usually begins immediately after the incident but it can
last for months or even years” (Coppola 2011). The reconstruction of critical
infrastructure after a major disaster might be such an example (e.g., chemical
explosion policy scenario).

2.5 Related Interventions and Resources

The related interventions that EM stakeholders select using their given resources
(staff and material) are not yet incorporated in the first release of the wiki.
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In the S-HELP project, we developed a skills taxonomy template to interlink
emergency interventions/tasks and emergency responders/skills. Furthermore, we
provided an overview which emergency interventions/tasks can be covered by EU
Civil Protection Modules by incorporating availability, start of operation, self-
sufficiency, and operation time (cf. University of Vienna, Austria, UNIVIE 2015a).
Next, the resource taxonomy template contained the linkage of emergency inter-
ventions/tasks and emergency responders/skills to emergency equipment/materials
needed (cf. University of Vienna, Austria, UNIVIE 2015b). The skills and resource
taxonomy templates considered the complex and multi-disciplinary nature of health
services in emergency preparedness, response, and recovery. They are included in
the DSS of S-HELP. In addition, they might be also included in the strategic disaster
management wiki in a future release.

3 Glossary Terms for the Strategic Context of Disaster
Management2

In the following, we illustrate how EM stakeholders can use our wiki for looking
up definitions (glossary terms). Our taxonomy currently consists of 29 figures and
806 glossary terms that further explain the entire structure of our taxonomy and
the essential terminology used based on 136 references to the literature. A glossary
term can be entered or selected from the list of 806 definitions at the left hand
side of the wiki screen which is displayed in Fig. 14. For each glossary term, a title,

Fig. 14 Screenshot of the Wiki for Glossary Term “Disaster”. Source: https://wiki.univie.ac.at/
display/SHELP/

2This section is based on University of Vienna, Austria (UNIVIE): Rauner, M., Niessner,
H., Sasse, L., Tomic, K. (2014) Securing Health Emergency Learning Planning, S-H.E.L.P.,
Collaborative Project FP7-SEC-2013-1, Project no. 607865, Deliverable No. 2.1, Glossary of terms
and definitions & common grounds and standards for interoperability.

https://wiki.univie.ac.at/display/SHELP/
https://wiki.univie.ac.at/display/SHELP/
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Fig. 15 Screenshot of the Wiki for Glossary Term “Fire”. Source: https://wiki.univie.ac.at/display/
SHELP/

Fig. 16 Screenshot of the Wiki for a Selected Literature Source. Source: https://wiki.univie.ac.at/
display/SHELP/

description, and references to the literature is provided (i.e., source, primary source).
In the description field, several terms are highlighted which are hyperlinks to other
glossary terms in our wiki.

Figure 14 shows how the glossary term “Disaster” is explained in the wiki.
We used standard definitions provided by international organizations/institutions
such as the Office for the Coordination of Humanitarian Affairs (2008) and The
International Disaster Database, EM-DAT (2014). If other glossary terms of our
wiki are used for the explanation of a certain glossary term, links will be provided
to these terms (e.g., collapse, fire, flood).

If an EM policy maker wants to get further information on certain glossary terms
such as “fire” by clicking on the glossary term, the following explanation for the
glossary term “fire” will appear (cf. Fig. 15).

Next, if a policy maker is interested in the source of the explanation for the
glossary term “fire” (Office for the Coordination of Humanitarian Affairs 2008)
they can click on the related source link, which opens the following wiki window
(cf. Fig. 16).

For all sources, the full reference is given. For several sources, the entire source
as a pdf-File is provided and the link to the related web-site is displayed.

https://wiki.univie.ac.at/display/SHELP/
https://wiki.univie.ac.at/display/SHELP/
https://wiki.univie.ac.at/display/SHELP/
https://wiki.univie.ac.at/display/SHELP/


Decision Support for Strategic Disaster Management: First Release of a Wiki 435

4 Conclusion and Further Research

EM stakeholders are supported by a glossary/taxonomy of strategic management
disaster terms and definitions & common grounds and standards for interoperability.
For this reason, we developed a strategic disaster management wiki using the plat-
form provided by University of Vienna, Austria: https://wiki.univie.ac.at/display/
SHELP/

The main parts of this strategic disaster management wiki are incorporated into
the DSS of S-HELP (http://www.fp7-shelp.eu/). The wiki contains 29 figures and
806 glossary terms for strategic disaster management limited to the following topics,
which can be further expanded in the future:

• Disaster Definition (What can happen?)
• Decision Making

– Stakeholders (Who makes the decisions?)
– Decision Making Levels & Command and Control Structures (How are the

decisions made?)
– Decision Support Systems (How are decisions supported?)

• Emergency Management Cycle
• Emergency Management Environment

In the S-HELP project, we developed a skills taxonomy template to inter-
link emergency interventions/tasks and emergency responders/skills (University of
Vienna, UNIVIE 2015a). Furthermore, we provided an overview which emergency
interventions/tasks can be covered by EU Civil Protection Modules (European
Commission, EC 2014) by incorporating availability, start of operation, self-
sufficiency, and operation time. Next, the resource taxonomy template contained
the linkage of emergency interventions/tasks and emergency responders/skills to the
required emergency equipment/materials (University of Vienna, UNIVIE, 2015b).
The skills and resource taxonomy templates take into account the complex and
multi-disciplinary nature of health services in emergency preparedness, response,
and recovery. The main parts are implemented in the DSS of S-HELP by University
College of Cork which also might be included in the strategic disaster management
wiki in the future.

Moreover, the content on command and control systems for disaster management
might be expanded to help decision makers compare different approaches among
countries (University of Vienna, UNIVIE 2015c). For example, the international EM
guidelines (e.g., ISO 22320—International Organization for Standardization 2011;
ISO 22300—International Organization for Standardization 2012) play an impor-
tant role. In addition, further interoperability standards are investigated by the
European Interoperability Framework for Pan-European eGovernment Services that
are published by the Interoperable Delivery of European eGovernment Services

https://wiki.univie.ac.at/display/SHELP/
https://wiki.univie.ac.at/display/SHELP/
http://www.fp7-shelp.eu/
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to Public Administrations, Businesses and Citizens (2004). The current strategic
disaster management wiki focus on organisational and semantic interoperability,
while the technical interoperability (data-sets and data exchange) might be essential
for implementing DSS based on standards such as the international EM guideline
ISO 22351 (International Organization for Standardization (under development)).

For the second release of the strategic disaster management wiki for S-HELP
in spring 2016, the team will include the following additional content (glossary
terms, figures, and tables) based on essential parts of the skills taxonomy template
(University of Vienna, UNIVIE 2015a), resources taxonomy template (University
of Vienna, UNIVIE 2015b), and the interoperability model (University of Vienna,
UNIVIE 2015c):(1) main emergency interventions, (2) main emergency resources,
(3) main human emergency resources (emergency responders): (a) national emer-
gency responders, (b) incident command-related emergency responders, and (c)
international emergency responders, (4) main non-human emergency resources,
and (5) EU Civil Protection Modules (including the general EU Emergency and
Crisis Coordination Arrangements). This additional content may prove essential
for policy makers to better plan skills and resources needed for emergencies under
consideration of interoperability.

To conclude, this work contributes to both research and industry practitioners. By
putting forth a strategic disaster management wiki that includes a taxonomy of terms
and definitions, it addresses some of the issues identified in the literature that are
critical in cross-border multi-agency response. As our susceptibility to hazards and
related disaster scenarios increases due to urbanisation and increasing populations,
it is more crucial than ever to address interoperability issues like standardisation
in advance of emergency situations. By providing this work, S-HELP is helping
to reduce some of the operational inefficiencies and delays associated with not
having a shared vocabulary across agencies. In addition, the findings can be used
to extend the current knowledge base on emergency management interoperability.
Emergency responders have been provided with an extensive glossary of emergency
management terms, which are being applied for use in the S-HELP DSS solution.
This solution addresses the challenges of interoperability while providing a set
of tools that can integrate with legacy systems and afford essential capabilities
and functionalities in the management of cross-border emergency situations. It
is envisaged that this strategic disaster management wiki will become a living
repository of core EM terms. The use of wiki technology ensures that this resource
can extended over time.

Acknowledgement This project has received funding from the European Union’s Seventh
Framework Programme for research, technological development and demonstration under grant
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