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Executive Summary 
The FIRE-IN project is an initiative funded by the European Commission and initiated on the 1st of May 
2017. FIRE-IN has been designed to raise the security level of EU citizens by improving the national and 
European Fire & Rescue (F&R) capability development process. FIRE-IN addresses the concern that 
capability-driven research and innovation in this area needs much stronger guidance from practitioners and 
better exploitation of the technology potentially available for the discipline. 

The purpose of this report is to screen solutions to the 12 prioritized capability challenges (PCC) derived 
from the common capability challenges that were identified during the 2nd workshop cycle. 
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1. Introduction 
This deliverable builds on the first solutions screening and its associated report, which was published 
at the end of January 2019. This first report discussed the results of the first solutions screening, 
which led to the identification of over 2000 different types of solutions, from scientific findings to 
standards and technologies. These results were evaluated as part of the second workshops cycles in 
the first half of 2019. One result of this evaluation was that end-user found it very difficult to actually 
assess the use of a solution, especially any scientific findings. From their perspective, a solution 
needs to be more hands-on and immediately usable. In response to this criticism, both the second 
workshop cycle for the identification of additional common capability challenges (CCCs) and the 
second screening process have tried to focus more on immediate challenges and identify more 
hands-on solutions. Therefore, prioritized capability challenges (PCCs) were selected and the 
screening process was adjusted to this cause. The screening has thus also incorporated guides, 
manuals and guidelines. In addition, in order to lower the barrier among end-user for understanding 
scientific findings and how to incorporate them into their work, the solutions identified in the second 
screening will be more thoroughly evaluated in the third workshop cycle by involving the end-users 
more strongly in the process leading up to the third workshop cycles. End-users will be given a set of 
solutions to the different types of capability challenges way ahead of these workshops. The Fire-In 
team will be closely in touch in helping the end-users to understand these solutions in more detail, 
thus allowing a more informed discussion of the utility of these solutions during the evaluation 
sessions of the workshop. 
 
This document will provide a mixture of standards, research, guidelines and technologies to address 
the 12 prioritized capability challenges that were identified in the second workshop cycle. These 12 
PCCs are briefly discussed in Table 1. The PCCs were identified by experts during the five thematic 
workshops of the second cycle, January-March 2019. The selected challenges represent pressing 
challenges for the practitioners and were weighted by the experts of the whole Fire-In consortium. 
Based on these PCCs, the screening process was modified and the results narrowed down to match 
these central challenges. 
 
 

1.1. Process 
Starting point for this second round of screening was the identification of twelve challenges during 
the second workshop cycle, which have been discussed in D1.3. These twelve important issues 
represented by the PCCs are as follows: 
 
Table 1 Overview of prioritized capability challenges (PCCs) identified in the second cycle of workshops 
 Description of PCCs Topic 
1 Train/educate/inform general population starting from scratch 

and in a basic and easy way, about knowledge of risk and 
appropriate behaviours, specially targeting those more exposed 
and vulnerable. Address all phases of emergency and the 
different levels of risk. Provide tools to facilitate adequate 
decision-making: checklists, emergency kits …  

Community involvement 

2 Technologies used in interventions should be: 
• Useful; 
• Simple, intuitive and easy to use; 
• Easy to integrate and interoperable; 

Technology 



This project has received funding from the European Union’s Horizon 2020 Coordination and 
Support Action programme under grant agreement No 740575. 

 

6 

• Easy to transport, deployable on field, light, with high 
autonomy; 

• Robust, resistant, long duration, able to tolerate 
severe/harsh conditions; 

• Open access; 
• Usable by people with disabilities. 

3 Change of paradigm. From ’We, authorities, will protect you’ to 
‘You, citizen, should be actively involved’. These affirmations 
mean that you should be prepared to be self-sufficient 
concerning your own protection and your community 
protection always inside the framework of the emergency. Be 
used to this sort of situations normalizing them.  

Community involvement 

4 Build trust involving communities and key stakeholders in risk 
management permanently: from risk awareness to the 
preparation of scenarios, to the decisions and behaviour during 
the emergency, to verifications, to drills and exercises.  

Community involvement 

5 Once the standard roles of different actors have been trained 
and drilled inside each agency, organize multiagency joint 
trainings and exercises with the focus on decision-making, 
coordination and interactions between agents. Train in 
overlapped competences and limits of competences. Train the 
trainers of the different agencies. Share on-line training and 
exercises.  

Knowledge cycle 

6 Identify points of coordination in the different zones: from local 
(hot zone, warm zone ...) to regional and to national. Establish 
different levels of liaison officers, translators; communication; 
entrance points; and infrastructures as needed.  

Incident Command 
Organization 

7 Prioritise response and resources allocation to avoid the 
collapse of the emergency response system: triage, build 
alternative scenario, identify trigger points…  

Incident Command 
Organization 

8 Base the prediction of scenarios on historical events and on 
statistics (baseline), including the modelling of the actual 
conditions (at local level) and human factors.  

Pre-Planning 

9 Maintain situation awareness. Avoid the loss of information 
with shifts’ changes.  

Incident Command 
Organization 

10 Adapt the legal framework and requirements on prevention 
and self-protection of infrastructures and activities to first 
responders’ needs, lessons learned from past events... Plan the 
implementation of laws and plans. Adapt the regulations to 
emergency situations.  

Guidance instruments and 
standards 

11 Towards a complete cycle of knowledge. Adjust Standard 
Operational Procedures (SOPs), doctrine and pre-plans using 
the feedback from real incidents and from exercises testing 
them (evaluators, assessors, statistics…) and identify the main 
gaps to focus efforts in training, procedures, personnel and 
equipment. Evidence based on fire scenarios. The process 
learning of an organization goes through the identification of 
own ‘best practices’ and the external ones:  

• to collect experiences and convert them into guides;  

Knowledge cycle 



This project has received funding from the European Union’s Horizon 2020 Coordination and 
Support Action programme under grant agreement No 740575. 

 

7 

• to collect ‘lessons learned’ and transform the best 
points into protocols;  

• to share experiences with the aim of generating 
standards.  

12 Be prepared to provide massive alerts to population.  Community involvement 
 
 
One of the major obstacles in identifying solutions to these PCCs was their phrasing. Some were 
quite specific, e.g. PCC #9 on situational awareness maintenance during shift changes, whereas 
others were quite broad, e.g. PCC #6 on points of coordination. This lack of cohesion also limited or 
extended the types of solutions that were identified. The PCC about technology (#2) and standards 
(#10) had to be left out of the screening. The problem was that the technology challenge pertained 
to how a technology should be, e.g. easy to use or robust. Yet, this does not specify what the 
technology is supposed to do. Therefore, it was impossible to screen for this challenge. Similarly, the 
PCC about standards was that they need to be implemented into laws and regulations. Again, this 
pertained to what to do with a standard or guideline but it does not specify what they are supposed 
to accomplish or address. While standards as well as technologies thus had to be excluded as specific 
PCCs, they were of course searched for in the screening of solutions for all the other PCCs. For 
example, it was possible to screen for standards that address training of communities or to screen for 
technologies that help to prioritise resource allocation. In general, the screening identified scientific 
articles, guidelines, standards and technologies that address the ten PCCs. The following section 
describes how this screening was conducted for each of these types of sources.  
 
 

1.2. Methodology 
It was the overall goal of the screening to produce no more than 20 solutions – consisting of a 
mixture of research articles, guidelines, standards and technologies – for a final portfolio of solutions 
for each of the ten PCCs. The reason to limit the number of solutions to a maximum of 20 is that it 
required the researchers to strictly evaluate each solution and then only select the most relevant 
ones for each PCC. The overall screening actually resulted in many more solutions for each PCC. 
These solutions will be transferred into the FIRE-IN platform. But for the follow-up activity of 
evaluating the solutions by expert, it was agreed that 20 solutions is the maximum number that the 
experts could reasonably discuss in a workshop setting. The overall process of identifying solutions 
varied between the different solutions types. Yet, the final step was always to attribute each solution 
to one (or more) of the Thematic Working Groups (TWGs) of FIRE-IN. These TWGs deal with the 
following five issues: A) Search and Rescue / Emergency Medical Response, B) Structure Fires, C) 
Landscape Fires, D) Natural Hazards, E) CBRNE.  

1.2.1. Research 

In the first solution screening, a portfolio of solutions was identified, which consisted of 2,094 
entries. This portfolio of solutions provided the basis for this second screening as well. Using keyword 
searches based on the challenge descriptions, a subset of solutions was identified for each of the ten 
PCCs. These subsets contained 50 to 200 entries. In a second step, each of these entries, i.e. a journal 
article, was read and determined if they address the PCC from the list. This process reduced the 
elements for each PCC. In the end, between 4 and 53 entries remained for each PCC. If necessary, 
these were again evaluated against each other to identify the most useful ones.  
The final numbers of “research” solutions that are given in this document depend on the number of 
solutions that were identified in the other three solution searches, i.e. guidelines, standards and 
technologies. Regarding the research articles, these quite often still need to be converted into an 
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application. In addition, only elements of these articles will prove useful to practitioners, e.g. the 
results or methodology might be considered innovative and could be a potential asset for strategic 
and/or operative tasks. 

1.2.2. Guidelines 

The authors prepared a list of organizations that could provide guidelines or address the PCCs. This 
list was presented to the FIRE-IN thematic working group leaders to share with the experts in their 
respective groups in order to identify any organisations that may have been missed. The final list 
consisted of the following 70 entities: 
 
Table 2 List of relevant organisations that were screened for solutions (type: guidelines) 
Name and abbreviation Webpage 
A Framework for Major Emergency Management 
Ireland (MEM) 

http://mem.ie/ 
 

Active Learning Network for Accountability and 
Performance (ALNAP) 

https://www.alnap.org/ 

American National Standards Institute (ANSI) https://webstore.ansi.org 
Asian Disaster Preparedness Centre (ADPC) https://www.adpc.net/igo/? 
Asian Disaster Reduction Centre (ADRC) https://www.adrc.asia/ 
Aviators Code Initiative (ACI), The University 
Aviation Association (UAA) 

https://www.uaa.aero/ 

CARE https://www.care.org/ 
CBRN  Finland    www.cbrnfinland.fi 
CBRN-P3     https://cbrnitalia.it 
Confederation of Fire Associations - Europe 
(CFPA Europe) 

http://cfpa-e.eu/ 

Direct Relief https://www.directrelief.org/ 
EC DG European Civil Protection and 
Humanitarian Aid Operations (ECHO) 

https://ec.europa.eu/echo/index_en 
 

EC Joint Research Centre (JRC) https://ec.europa.eu/jrc/en/publications-list 
EU Chemical, Biological, Radiological and Nuclear 
Risk Mitigation Centres of Excellence 

https://europa.eu/cbrn-risk-mitigation/index_en 
 

European Biosafety Association https://ebsaweb.eu/ 
European Committee for Electrotechnical 
Standardization (CENELEC) 

https://www.cenelec.eu/ 

European Committee for Standardization (CEN) https://www.cen.eu/Pages/default.aspx 
European Interagency Security Forum https://www.eisf.eu/   
European Telecommunications Standards 
Institute (ETSI) 

https://www.etsi.org/ 

European Union Agency for Law Enforcement 
Cooperation (Europol)   

https://www.europol.europa.eu/ 

Federation of the European Union Fire Officers 
Associations (FEU) 

www.f-e-u.org 
 

Global Facility for Disaster Reduction and 
Recovery (GFDRR) 

https://www.gfdrr.org/en 
 

Global Fire Monitoring Centre (GFMC) https://gfmc.online/ 
Green Cross Italia     http://www.greencrossitalia.it 
Integrated Mission Group for Security (IMG-S)   https://www.imgs-eu.org/ 

http://mem.ie/
https://www.alnap.org/
https://webstore.ansi.org/
https://www.adpc.net/igo/
https://www.adrc.asia/
https://www.uaa.aero/
https://www.care.org/
http://www.cbrnfinland.fi/
https://cbrnitalia.it/
http://cfpa-e.eu/
https://www.directrelief.org/
https://ec.europa.eu/echo/index_en
https://ec.europa.eu/jrc/en/publications-list
https://europa.eu/cbrn-risk-mitigation/index_en
https://ebsaweb.eu/
https://www.cenelec.eu/
https://www.cen.eu/Pages/default.aspx
https://www.eisf.eu/
https://www.etsi.org/
https://www.europol.europa.eu/
http://www.f-e-u.org/
https://www.gfdrr.org/en
https://gfmc.online/
http://www.greencrossitalia.it/
https://www.imgs-eu.org/
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International Association for Fire Safety Science 
(IAFSS) 

https://iafss.org/ 

International Association of Fire and Rescue 
Services (CTIF)  

www.ctif.org 

International Association of Wildland Fire (IAWF)  https://www.iawfonline.org/ 
International Atomic Energy Agency (IAEA) https://www.iaea.org/ 
International Federation of Red Cross and Red 
Crescent Societies (IFRC) 

https://media.ifrc.org/ifrc/ 

International Fire Chiefs Association (IAFC)  www.iafc.org/ 
International Organization for Standardization 
(ISO) 

https://www.iso.org/home.html 

International Search and Rescue Advisory Group 
(INSARAG) 

https://www.insarag.org/ 

Interpol https://www.interpol.int/en 
Italian National Agency for New Technologies, 
Energy and Sustainable Economic Development 
(ENEA) 

https://www.enea.it/en 
 

Joint Authorities for Rulemaking on Unmanned 
Systems (JARUS) 

http://jarus-rpas.org/ 
 

National Emergency and Crisis Management 
Authority (NCEMA) 

https://www.ncema.gov.ae/ 
 

National Fire Protection Association (NFPA) https://www.nfpa.org/ 
NATO JCBRN Defence Centre of Excellence www.jcbrncoe.cz 
NATO Lessons learned portal  https://nllp.jallc.nato.int/Pages/default.aspx 
Occupational Safety and Health Administration 
(OSHA) 

https://www.osha.gov/ 
 

Organisation for the Prohibition of Chemical 
Weapons (OPCW) 

https://www.opcw.org/ 
 

Organization for Economic and Co-operation and 
Development (OECD)  

https://www.oecd.org/ 
 

Osservatorio sulla Sicurezza e Difesa CBRNe 
Defense and Security Observatory (OSDIFE) 

https://osdife.org/en/ 
 

OXFAM https://www.oxfam.org/en 
PLACARD  https://www.placard-network.eu/ 
Preventionweb https://www.preventionweb.net/english/ 
Queensland Fire and Emergency Services (QFES) https://www.qfes.qld.gov.au/Pages/default.aspx 
Scuola interforze per la difesa NBC del Ministero 
della Difesa - Italian National Joint Force Military 
School for CBRN Defense 

http://www.difesa.it/SMD_/EntiMI/ScuolaNBC/P
agine/default.aspx 
 

Society of Fire Protection Engineers (SFPE) https://www.sfpe.org/ 
Swedish Civil Contingencies Agency (MSB) https://www.msb.se/en/ 
Swiss Foundation for Mine Action (FSD) https://fsd.ch/en/ 
Technical Research Centre of Finland (VTT) https://www.vttresearch.com/ 
The Communicating with Disaster Affected 
Communities Network (CDAC) 

http://www.cdacnetwork.org/ 
 

The European Centre for Disease Prevention and 
Control (ECDC) 

https://www.ecdc.europa.eu/en/home 

The European Nuclear Security Training 
Centre  (EUSECTRA) 

https://ec.europa.eu/jrc/en/european-nuclear-
security-training-centre-eusectra 

https://iafss.org/
http://www.ctif.org/
https://www.iawfonline.org/
https://www.iaea.org/
https://media.ifrc.org/ifrc/
http://www.iafc.org/
https://www.iso.org/home.html
https://www.insarag.org/
https://www.interpol.int/en
https://www.enea.it/en
http://jarus-rpas.org/
https://www.ncema.gov.ae/
https://www.nfpa.org/
http://www.jcbrncoe.cz/
https://nllp.jallc.nato.int/Pages/default.aspx
https://www.osha.gov/
https://www.opcw.org/
https://www.oecd.org/
https://osdife.org/en/
https://www.oxfam.org/en
https://www.placard-network.eu/
https://www.preventionweb.net/english/
https://www.qfes.qld.gov.au/Pages/default.aspx
http://www.difesa.it/SMD_/EntiMI/ScuolaNBC/Pagine/default.aspx
http://www.difesa.it/SMD_/EntiMI/ScuolaNBC/Pagine/default.aspx
https://www.sfpe.org/
https://www.msb.se/en/
https://fsd.ch/en/
https://www.vttresearch.com/
http://www.cdacnetwork.org/
https://www.ecdc.europa.eu/en/home
https://ec.europa.eu/jrc/en/european-nuclear-security-training-centre-eusectra
https://ec.europa.eu/jrc/en/european-nuclear-security-training-centre-eusectra
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The International Emergency Management 
Society (TIEMS) 

http://www.tiems.info/ 

The Netherlands Organisation for Applied 
Scientific Research (TNO) 

https://www.tno.nl/en/ 
 

UN Interregional Crime and Justice Research 
Institute 

http://www.unicri.it/ 
 

UN Office for Disaster Risk Reduction (UNDRR) https://www.undrr.org/ 
UN Office for the Coordination of Humanitarian 
Affairs (OCHA) 

https://www.unocha.org/ 
 

UN-SPIDER (Space based Information for Disaster 
Management and Emergency Response) 

http://www.un-spider.org/ 
 

US Agency for International Development 
(USAID) 

https://www.usaid.gov/ 
 

US Centers for Disease Control and Prevention 
(CDC) 

https://www.cdc.gov/ 
 

US Department of Homeland Security (DHS) https://www.dhs.gov/ 
US Federal Emergency Management Agency 
(FEMA) 

https://www.fema.gov/ 
 

World Bank https://www.worldbank.org/ 
World Economic Forum https://www.weforum.org/ 
World Health Organization (WHO) https://www.who.int/ 
 

1.2.3. Standards 

Starting point for the identification of standards for the ten PCCs was the list of standards developed 
in the first screening cycle. These standards were assessed in terms of their utility for the current 
PCCs. Further standards were identified using three approaches: 

1. The work on standards by FIRE-IN consortium members was reviewed; 
2. Five end-users were interviewed; 
3. Major international organisations were screened in order to determine their work on 

standards.   

1.2.4. Technologies 

In order to find existing solutions that will match the needs of the 2nd cycle PCCs of the FIRE-IN, the 
following criteria were set:  

a) Being a technology with a Technology Readiness Level (TRL)  ≥ 7; 
b) Matching of the solutions with the 2nd cycle PCCs to the possible maximum due to the 

generic nature of the PCCs. An effort to carefully limit the potential application of an existing 
solution to a certain PCC was carried out by reviewing the PCCs and the technological 
solutions descriptions; 

c) Solutions should be world-wide and not only from European countries. 
 

For locating and identifying existing solutions, the following steps were carried out: 
• As a first step, the solutions already presented in the 1st cycle were updated and reviewed. TRL 

level, contact information, provider and general description were revised. 
• As a second step, solutions of the 1st cycle that matched technologies relevant to hardware 

equipment such as drones and other robotic equipment were excluded from this cycle due to the 
nature of the 2nd cycle PCCs. 

http://www.tiems.info/
https://www.tno.nl/en/
http://www.unicri.it/
https://www.undrr.org/
https://www.unocha.org/
http://www.un-spider.org/
https://www.usaid.gov/
https://www.cdc.gov/
https://www.dhs.gov/
https://www.fema.gov/
https://www.worldbank.org/
https://www.weforum.org/
https://www.who.int/
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• As a third step, a broad web search was carried out in order to locate and identify new solutions 
that could match the 2nd cycle PCCs but were not included in the 1st cycle. Emphasis was given to 
solutions enabling community involvement such as alerting, early warning and training of the 
general public as community involvement is a category with extremely high interest from the 
practitioners. In this sense, mobile applications were included. 

• As a fourth step, European research projects that have been ended or are at their dawn were 
used as a source for possible technological solutions. Technologies that have already been tested 
at least in pilot or are already in operational use were identified and included. The technological 
solutions that are the result of a research project are pointed out as a separate technological 
solution and not only as a project consortium. Completed research projects were found either 
from the CORDIS website or from other sources such as colleagues or projects of which we are 
aware. 
 

In general, technological solutions that match the 10 PCCs are 168 in total and the majority of them 
with TRL=9. Similar to the process for items from research in another iterative step the selection 
process filtered amongst the results with the goal to have overall about 20 solutions for each PCC 
(incl. research, guidelines, technologies, standards). 
 
 

2. Results of the screening 

2.1. Introduction 
The following tables provide 10 to 20 solutions to each of the ten PCCs1. These solutions are 
considered most important to address the specific issues. The remaining solutions, i.e. those who did 
not make it into the pool of 20 solutions, will be added to the portfolio of solutions that form the 
backbone of the screening within FIRE-IN and will be available on the e-FIRE-IN platform.  
 
 

2.2. Results 
The following result tables are structured as follows:  

- name and description of the PCC;  
- TWG (Thematic Working Group: A) Search and Rescue / Emergency Medical Response, B) 

Structure Fires, C) Landscape Fires, D) Natural Hazards, E) CBRNE) attributed to each 
solution;  

- Solution name;  
- Type (R = research, G = guidelines, S = standards, T = technology);  
- Source of authors/organization/company;  
- Webpage / source path;  
- Description of the content of the solution. 

 

                                                           
 
 
1 The order of solutions does not indicate any ranking. 
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2.2.1. Community Involvement  

Table 3: PCC Solutions for Community Involvement Topic 1 

Community 
involvement 
Topic 1: 

Train/educate/i
nform general 
population 
starting from 
scratch and in a 
basic and easy 
way, about 
knowledge of 
risk and 
appropriate 
behaviours, 
specially 
targeting those 
more exposed 
and vulnerable. 
Address all 
phases of 
emergency and 
the different 
levels of risk. 
Provide tools to 
facilitate 
adequate 
decision-
making: 
checklists, 

TWG Solution Type 
[R = 

Research; G = 
Guidelines; S 
= Standards; 

T = 
Technology] 

Authors / Organization 
/Company Webpage / Source Description 

A, C, D, E Burnside-Lawry, 
Judy; Carvalho, 
Luis (2015): 
Building local 
level engagement 
in disaster risk 
reduction. A 
Portugese case 
study. In: Disaster 
Prevention and 
Management 24 
(1), S. 80–99. DOI: 
10.1108/DPM-07-
2014-0129. 

R School of Media & 
Communication, RMIT 
University, Melbourne, 
Australia Civil Protection 
Services, Municipality of 
Amadora, Amadora, 
Portugal 

https://www.emerald.co
m/insight/content/doi/1
0.1108/DPM-07-2014-
0129/full/html#loginrelo
ad 

Purpose - Contributing to the global dialogue on 
disaster risk reduction (DRR), the purpose of this 
paper is to address a key priority for the Post-2015 
Framework for DRR (HFA2) by analysing initiatives 
used by one local government to increase local-level 
engagement in DRR. Design/methodology/approach 
- A review of literature from the multidisciplinary 
areas of communication, social and political theory 
examines the role that communication theory and 
practice can play in facilitating public participation to 
build community resilience. Building on these 
insights, the authors introduce a research 
methodology to examine modes of communication, 
the quality of dialogue and opportunities for "voice" 
and "listening" between decision makers and local-
level stakeholders during DRR planning A qualitative, 
case study is undertaken with data sourced from 
observation, document analysis and interviews to 
provide insights into public engagement events, 
policies and procedures that enhance or impede 
local engagement in DRR. Findings - Communication 
between the DRR campaign team and publics are 
analysed according to the range of communication 
practices used and opportunities provided for 
dialogue between parties. Findings differentiate 
between public information, consultation and 
participation events. Factors that enable and 
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emergency kits conversely, constrain local-level engagement to 
build community resilience, and conditions 
associated with each factor, are identified. Research 
limitations/implications - A unique analytical 
framework adapted from the duel lenses of 
participatory communication and information flow 
models, is used to differentiate events using one-
way information from those offering opportunities 
for dialogue and participation. The framework 
provides a method for DRR practitioners to plan and 
evaluate local-level engagement events to meet the 
communication needs of particular situations. 
Practical implications - The framework provides a 
method for DRR practitioners to plan and evaluate 
local-level engagement events to meet the 
communication needs of particular situations. 
Originality/value - Co-authored by an Australian 
academic and a member of Amadora's campaign 
team, the paper is a combination of one city's 
experience in developing strategies to build 
community resilience, analysed using 
communication, social and political theory. Findings 
have implications for standard command-and-
control management systems and styles of 
leadership and crisis management. Results will assist 
practitioners' advance their understanding of 
different ways that publics may be engaged to build 
community resilience. 

D Frahm, Kathryn 
A.; Gardner, 
Patrick J.; Brown, 
Lisa M.; Rogoff, 
David P.; 
Troutman, 
Adewale (2014): 
Community-
Based Disaster 

R Center for Leadership in 
Public Health Practice, 

University of South 
Florida, Tampa, USA 

https://europepmc.org/
article/med/25072482 

Introduction: One key activity of the University of 
South Florida Preparedness and Emergency 
Response Learning Center is designing, developing, 
and delivering community preparedness, response, 
and recovery system training. Background/Rationale: 
Coalitions are vital for addressing emergencies or 
disaster situations within communities. The 
University of South Florida Community-Based 
Disaster Coalition was designed to address the 
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Coalition Training. 
In: Journal of 
Public Health 
Management and 
Practice 20, S111-
S117. 

challenges of building and sustaining coalitions, 
emphasize methods to enhance their sustainability 
and effectiveness, and strengthen their purpose and 
community impact during disasters. 
Methods/Activity: Teams of participants were 
offered 2 years of training to support coalition-
building efforts. In year 1, participants engaged in 3 
days of facilitator-led instruction, hands-on activities, 
tabletop exercises, and breakout groups to learn 
techniques to strengthen their coalition, which are 
the focus of this study. In year 2, participants 
engaged in additional training through course 
refreshers, distance learning opportunities, and 
webinars. Participants were grouped by county or 
region and comprised 6 to 9 people from a range of 
backgrounds and professions. Results/Outcomes: 
During the 2012 (year 1) trainings, 184 people 
attended the program, representing nearly half (31; 
46%) of Florida counties. Performance data indicated 
that participants significantly improved their 
knowledge scores, and course evaluations indicated 
that they were satisfied with the course overall. 
Discussion: The Community-Based Disaster Coalition 
trainings focused on community capacity of disaster 
response in 31 counties, which represents close to 
13 million people or nearly three-fourths of Florida 
residents. Training evaluations supported previous 
findings regarding critical coalition elements for 
development and sustainment, such as clear 
coalition purpose and goals. Lessons Learned/Next 
Steps: Several lessons were evident and inform 
future Community-Based Disaster Coalition efforts 
including adapting training to meet coalition needs; 
supporting the process of coalition building; 
following up with extended training opportunities 
and resources; continuing to provide trainings to 
counties that have not yet participated; and 
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expanding training in other states, regions, 
territories, and internationally. 

C, D Slattery, Cole; 
Syvertson, 
Robert; Krill, 
Stephen, JR. 
(2009): The Eight 
Step Training 
Model. Improving 
Disaster 
Management 
Leadership. In: 
Journal of 
Homeland 
Security and 
Emergency 
Management 6 
(1). 

R Booz Allen Hamilton https://www.degruyter.c
om/view/j/jhsem.2009.6
.1/jhsem.2009.6.1.1403/
jhsem.2009.6.1.1403.xml
?lang=en 

In the aftermath of public tragedies such as the 
terrorist attacks of 9/11 and Hurricane Katrina, 
intense scrutiny was placed upon the emergency 
management community throughout all levels of 
government. Clearly, it is imperative that emergency 
managers understand the scope and scale of these 
events and subsequently the depth of planning 
required to execute coordinated preparedness, 
response and relief efforts. However, plans are 
merely a step in the overarching requirement of 
coordinating disaster response and delivering relief. 
One method for emergency managers to achieve 
success may be through the implementation of a 
disciplined training methodology, developed in the 
United States Army, known as the "Eight Step 
Training Model." At its essence, the eight step 
training model provides a logical, structured and 
repeatable framework for developing and executing 
training that is designed to build confident and 
competent emergency managers and improve the 
individual and collective training proficiency of 
primary and secondary responders (training 
participants). A time investment in this planning and 
training methodology will increase preparedness, 
response and recovery efforts and desired outcomes 
immeasurably. The model can focus upon local, 
State or Federal levels, incorporating Private 
Volunteer Organizations (PVOs), Non-Government 
Organizations (NGOs) or commercial industry 
whether local, regional or national. The steps are as 
follows: 1. Study/Teach the Literature / Doctrine 
(Certify Leaders); 2. Survey the Training Site; 3. 
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Develop the Training Plan; 4. Issue the Plan; 5. 
Rehearse the Plan (Tabletop Exercise); 6. Execute the 
Training; 7. Evaluate the Training; and 8. Retrain as 
Needed to Meet Goals. At a minimum, the model 
acquaints participants with divergent organizational 
roles and missions and at its best instills confidence 
in participating organizations' ability to work 
together in a simulated setting before they are 
forced to collaborate during emergency response. 
The article seeks to describe the steps in detail and 
provide the reader with a fundamental 
understanding of the model as it may relate to their 
future training needs. 

A, B, C, D CDAC - Practice 
Brief: 
Communicating 
with Communities 
during the First 
Six Weeks of an 
Emergency 
Response 

G CDAC http://www.cdacnetwor
k.org/contentAsset/raw-
data/3b8afbbf-d9de-
4a0e-be3f-
71bd36ef030f/attachedF
ile 

This practice brief outlines the essential ‘core CwC 
elements’ required during the first six weeks of a 
humanitarian response. Many of the core elements 
are not ‘new’ to humanitarian response; however, 
while practitioners will be familiar with many of 
them, evidence from recent crises indicates that 
CwC approaches are yet to be adopted as a 
predictable, consistent and resourced element of 
disaster resilience, response and recovery. The core 
elements aim to place CwC at the heart of a 
response to ensure that in a response, communities 
are better able to access life-saving information, 
voice their needs, ideas and feedback, and make 
informed decisions about their immediate recovery. 
They also aim to improve the effectiveness and 
quality of humanitarian programming. 

A, B, C, D CDAC - Preparing 
the ground for 
BETTER 
DIALOGUE, 
BETTER 
INFORMATION, 
BETTER ACTION. 

G CDAC http://www.cdacnetwor
k.org/contentAsset/raw-
data/9670edea-330d-
4e55-97a7-
36016d82fbda/attached
File 

Communicating with, and meeting the information 
needs of, people affected by crisis are two of the 
most important elements of humanitarian response. 
They also remain two of the most overlooked. 
Effective communication with disaster affected 
communities is essential for improving the quality of 
humanitarian assistance, the efficiency of response 
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Lessons on 
communicating 
with communities 
in emergencies 

operations, and ultimately the life-saving outcomes 
for people in crises. 

C GFMC - CBFiM – 
Village Defense 

G GFMC https://gfmc.online/Man
ag/CBFiM_11.html 

In many regions globally rural settlements (villages, 
towns, scattered farmsteads) and other rural assets 
(agricultural fields / crops, infrastructures and other 
values at risk) are increasingly endangered by 
wildfires. This trend is driven by the consequences of 
land-use change, regional climate change and 
particularly by the rural exodus, which has resulted 
in the weakening of rural workforce and self-
protection ability and increasing wildfire hazard on 
abandoned lands. In order to enhance the 
capabilities of local rural communities to defend 
themselves against wildfires a set of guidelines was 
developed for the Balkans as a pilot region, designed 
to be adapted to the conditions of other regions and 
countries as deemed appropriate. 

C IAFC - A Fire 
Service Leader's 
Guide to 
preparing a 
Community 
Wildfire 
Protection Plan 

G IAFC https://www.iafc.org/to
pics-and-
tools/resources/resourc
e/community-wildfire-
protection-plan-leaders-
guide 

Wildland-urban interface (WUI) fires are a growing 
community problem. In local communities, the fire 
service has the authority and responsibility to 
provide for life safety and protection of property. As 
fire service leaders, along with this operational 
response, we have the authority and responsibility 
to work with cooperators and property owners to 
mitigate wildfire risk. In addition to protecting life 
and property, wildfire mitigation can also improve 
firefighter safety as well as help protect at-risk 
populations, critical infrastructure, cultural sites, and 
natural resources. 

D, E WHO – 
Communicating 
risk in public 
health 
emergencies 

G WHO https://www.who.int/ris
k-
communication/guidanc
e/download/en/ 

The recommendations in these guidelines provide 
overarching, evidence-based guidance on how risk 
communication should be practised in an 
emergency. The recommendations also guide 
countries on building capacity for communicating 
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risk during health emergencies. Specific step-by-step 
instructions are beyond the remit of these 
guidelines. However, in due course these will be 
provided in detailed manuals, standard operating 
procedures, pocket guides, checklists, training 
modules and other tools that will be developed to 
elaborate the recommendations. 

E IAEA - 
Communication 
with the Public in 
a Nuclear or 
Radiological 
Emergency 

G IAEA https://www.iaea.org/p
ublications/8889/comm
unication-with-the-
public-in-a-nuclear-or-
radiological-emergency 

The aim of this publication is to provide practical 
guidance for public information officers on the 
preparation for and response to a nuclear or 
radiological emergency, and to fulfil in part functions 
assigned to the IAEA in the Convention on Assistance 
in the Case of a Nuclear Accident or Radiological 
Emergency (Assistance Convention), as well as 
meeting requirements stated in IAEA Safety 
Standards Series No. SF-1, Fundamental Safety 
Principles, and in IAEA Safety Standards No. GS-R-2, 
Preparedness and Response for a Nuclear or 
Radiological Emergency. This publication provides 
guidance in the form of action guides and 
information sheets that can be easily applied by a 
State to build a basic capability to respond to a 
nuclear or radiological emergency. This guidance 
should be adapted to fit the user State’s 
organizational arrangements, language, terminology, 
concept of operation and capabilities. 

B, C NFPA - Keeping 
Your Community 
Safe with Home 
Fire Escape 
Planning 

G NFPA http://www.nfpa.org/pu
blic-
education/resources/ed
ucation-
programs/community-
tool-kits/keeping-your-
community-safe-with-
home-fire-escape-
planning 

Here's everything you need to help residents in your 
community make and practice a home fire escape 
plan. Fire can spread quickly throughout a home, 
leaving as little as two minutes to escape safely once 
the smoke alarm sounds. Making an escape plan and 
practicing an escape drill are important elements of 
home fire safety. 
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B, C NFPA - Get 
Ready! Preparing 
Your Community 
for a Disaster 

G NFPA https://www.nfpa.org/P
ublic-
Education/Teaching-
tools/Community-tool-
kits/Preparing-Your-
Community-For-a-
Disaster 

Recent disasters have shown just how much 
communities count on their firefighters and other 
first responders to keep them safe and protected. 
But they have also revealed the strains placed on our 
emergency personnel during times of crisis. Today, 
more than ever, first responders and local residents 
must work together to prepare their cities and towns 
for disaster. 
For firefighters that means reaching out to members 
of their communities with essential safety 
information. To aid in this life-saving work, NFPA has 
developed a comprehensive guide for fire 
departments. The goal is simple: to give firefighters 
and other first responders the tools they need to 
help local residents prepare for disaster — before 
disaster strikes. 

A, B, C, D, 
E 

Guidelines to 
increase the 
benefit of social 
media in 
emergencies 

G Emergent project 
consortium 

http://www.fp7-
emergent.eu/guidelines/ 
 

The EmerGent project summarised its findings and 
conclusions in the form of guidelines and provides a 
list of recommendations for emergency services and 
citizens on how to make the most of social media. 

 UN Awareness 
and preparedness 
for emergencies 
at local level 
(APELL) 

G UN Environment 
Programme 

https://www.unenviron
ment.org/explore-
topics/disasters-
conflicts/what-we-
do/preparedness-and-
response/awareness-
and-preparedness 

The APELL programme improves the community 
level emergency preparedness efforts, and supports 
governments and communities initiatives, in 
particular in developing countries, to minimize the 
occurrence and harmful effects of technological 
hazards and environmental emergencies. 

A, B, C, D, 
E 

CrowdTasker T Austrian Institute of 
Technology (AIT) 

https://pos.driver-
project.eu/en/PoS/soluti
ons/20 

CrowdTasker enables crisis managers to instruct 
large numbers of non-institutional (either 
spontaneous or pre-registered) volunteers with 
customizable tasks, contextual information, 
warnings and alerts, as well as to crowdsource 
information from them. The received feedback is 
evaluated and visualized and provides crisis 
managers with a detailed overview of the situation, 
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which is used in turn to trigger adequate disaster 
relief services. When working with the volunteers 
that are already at a disaster site CrowdTasker 
allows the crisis managers to: 
• Dramatically reduce the time and effort needed to 
exchange information with these volunteers; 
• Differentiate between the volunteers based on 
their profiles (e.g. skills, health) and positions 
• Address the people that potentially possess local 
knowledge; 
• Alleviate the workload for emergency and 
response organizations; 

D EMSC - LastQuake T European-
Mediterranean 

Seismological Centre 
(EMSC) 

https://play.google.com/
store/apps/details?id=or
g.emsc_csem.lastquake  
or https://www.emsc-
csem.org/service/applica
tion/ 

An app designed by seismologists to inform on 
earthquakes the general public, public and private 
stakeholders and engage with the community. The 
LastQuake's Features 
Not simply presenting all the earthquakes, but the 
earthquakes relevant to you. The significant 
earthquakes 
The EMSC selects for you the earthquakes of general 
interest from among the 35000 events happening 
each year. These earthquakes are those identified by 
the EMSC seismologists to have been felt by people.  
Easy to Customize 
Set your own parameters for the earthquakes 
displayed in the "around me" section: distance, 
magnitude. You can also connect your Facebook and 
Twitter accounts to share your experience with 
friends and followers. 
If you felt an earthquake, just by clicking on an 
image representing the way you felt it, you help the 
seismologists in the earthquake's assessment. We 
also need photos of damage and effects on 
landscape when they occurred of damage and 
effects on landscape when they occurred. Be alerted 
You will receive notifications about destructive 
earthquakes and earthquakes around you that you 
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could have felt. Each type of notification can be 
activated or deactivated. 

D Hazards - IFRC 
(Red Cross) 

T IFRC / Red Cross https://play.google.com/
store/apps/details?id=co
m.cube.gdpc.hzd 

The official IFRC Hazards App gives you instant 
access to the information you need to know to 
prepare for and respond to the impact of these 
hazards. Through an alert system feature you can 
receive official watches and warnings from alerting 
agencies. The Hazards app allows you to prepare 
your homes and family for disasters, find help, and 
let others know you are safe. 
Currently supported by the following Red Cross and 
Red Crescent national societies or regions: 
Argentina, Belize, Caribbean, Indonesia, Iraq, Italy, 
Kazakhstan, Myanmar, Philippines and Vietnam. 
Localized content available in 11 languages: Arabic, 
English, Flemish (Dutch), Bahasa Indonesian, Italian, 
Kazakh, Kurdish - Kirmaji, Myanmarian, Russian, 
Spanish, Vietnamese. 
(Content available in locally used languages for each 
Red Cross or Red Crescent National Society) 

D NATHAZ TOOLKIT T FM Global https://www.fmglobal.c
om/research-and-
resources/tools-and-
resources/nathaz-toolkit 

Natural Hazard Toolkit offers a wealth of resources 
to help you prepare for—and respond to—
earthquakes, floods, windstorms and other severe 
weather. In white papers, articles, videos and 
checklists, experts address the enormous threat 
these hazards pose to your business. Resilience is a 
choice and NatHaz Toolkit can help you make the 
right choices. 

C Fireguard: 
Wildfire 
Detection, 
Monitoring & 
Alerts 

T Independent 
Programmer 

https://play.google.com/
store/apps/details?id=co
m.rmtheis.fireguard 

This is an app for detecting and monitoring wildfires. 
The app sends you a notification when a fire/hotspot 
has been detected by satellite-based systems within 
a geographic region that you choose. 
Fire/hotspot alerts are based on information from 
the VIIRS (Visible Infrared Imaging Radiometer Suite) 
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I-Band 375 m Active Fire Data product published by 
NASA's Fire Information for Resource Management 
System (FIRMS). This app works in all locations 
worldwide. 
a) Get warnings for unreported fires/hotspots 
b) Track position and movement of existing wildfires 
c) Monitor facilities/equipment in remote locations 
d) No login or registration required 

D, E CEN/TS 
16595:2013 CBRN 
-Vulnerability 
Assessment and 
Protection of 
People at Risk 

S CEN TC/391 http://store.uni.com/cat
alogo/index.php/cen-ts-
16595-
2013?josso_back_to=htt
p://store.uni.com/josso-
security-
check.php&josso_cmd=l
ogin_optional&josso_par
tnerapp_host=store.uni.
com 

This Technical Specification is based on an all-
hazards approach, with a specific focus on terrorism 
and other security related risks. Looking at the 
combination of threats, vulnerabilities and values to 
be protected, threats may be terrorist attacks with 
chemical, explosive and biological agents, or nuclear 
waste materials, or with conventional means on 
CBRN plants, causing a similar devastating effect on 
a potentially large scale. Major CBRN incidents may 
jeopardise critical infrastructure, while emergency 
services may have great difficulty performing their 
response tasks. 
The scope excludes the vulnerability assessment of 
some specific systems that comply, at the European 
and Member State level, with existing sets of legal 
measures: network for drinking water distribution, 
food chain supply and cosmetics and pharmaceutical 
products production and distribution chains. 
The objective of this Technical Specification is to 
strengthen common understanding and a common 
frame of reference for all organisations with an 
interest and involvement in CBRN. It does so by 
providing a number of considerations and tools that 
can be used in the development of a semi-
quantitative conceptual framework for vulnerability 
assessment, awareness and management. The 
vulnerability assessment covers all members of the 
population at risk including the requirements of 
children, the elderly and those with disabilities. 
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A, B, C, D, 
E 

ISO 22397:2014 : 
Societal security - 
Guidelines for 
establishing 
partnering 
arrangements ISO 
22397 

S ISO TC 292 https://www.iso.org/sta
ndard/50293.html 

ISO 22397:2014 provides guidelines for establishing 
partnering arrangements among organizations to 
manage multiple relationships for events impacting 
on societal security. It incorporates principles and 
describes the process for planning, developing, 
implementing and reviewing partnering 
arrangements. ISO 22397:2014 is applicable to all 
organizations regardless of type, size and nature of 
activity whether in or between the private, public, or 
not-for-profit sectors. 
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Table 4: PCC Solutions for Community Involvement Topic 2 

Community 
involvement 
Topic 2: 

Change of 
paradigm. From 
’We, 
authorities, will 
protect you’ to 
‘You, citizen, 
should be 
actively 
involved’. These 
affirmations 
mean that you 
should be 
prepared to be 
self-sufficient 
concerning to 
your own 
protection and 
your community 
protection 
always inside 
the framework 
of the 
emergency. Be 
used to this sort 
of situations 
normalizing 
them. 

TWG Solution Type 
[R = 

Research; G = 
Guidelines; S= 
Standards; T 

= Technology] 

Authors / Organization 
/Company Webpage / Source Description 

B, C, D, E Netek, R.; Panek, 
J. (2016): 
FRAMEWORK 
SEE-THINK-DO AS 
A TOOL FOR 
CROWDSOURCIN
G SUPPORT - 
CASE STUDY ON 
CRISIS 
MANAGEMENT. 
In: Xxiii Isprs 
Congress, 
Commission Vi 41 
(B6), S. 13–16. 
DOI: 
10.5194/isprsarch
ives-XLI-B6-13-
2016. 

R Palacký University in 
Olomouc,  Olomouc, 

Czech Republic 

https://www.int-arch-
photogramm-remote-
sens-spatial-inf-
sci.net/XLI-B6/13/2016/ 

See-Think-Do is a framework originally used as an 
approach focused on a service and product 
marketing on the Internet. Customers can be 
classified into three groups according to their 
involvement from potential users to real customers. 
The article presents an idea of public involvement in 
community mapping in three levels: "See"-almost 
any user; "Think"-potential contributors; and "Do"-
interested users. The case study implements the 
See-Think-Do framework as an awareness-based 
approach used for The Crisis Map of the Czech 
Republic. It is an Ushahidi-based crowdsourcing 
platform for sharing spatial and multimedia 
information during crisis situations, e.g. disaster 
floods in 2013. While the current crisis projects use 
public mapping just at the onset of the disaster, 
according to See-Think-Do any user can be 
considered as a potential contributor even during 
the dormant period. The focus is put on the "See" 
and "Think" groups of contributors, which are 
currently ignored. The objective of this paper is to 
summarize approaches (social networks, mass-
media, emailing, gamification, ...) and tools (GIT/GIS, 
ICT, multimedia) for increasing the awareness about 
the project within the resting phase. That recruits a 
higher number of both active and passive users 
during the disaster. It allows the training in ICT, 
cartographical, spatial and GIS skills in a non-
stressful way and the targeting on specific operators. 
Volunteers from the "Think" group may be used for 
data processing or rectification, GIS professionals 
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from the "Do" group for data verification. The results 
refer that contributors with already established skills 
and required literacy (interface, data uploading) 
provide data faster and more accurate, the usability 
of the project increases based on users' comments. 

D Gunawan, Lucy T.; 
Alers, Hani; 
Brinkman, 
Willem-Paul; 
Neerincx, Mark A. 
(2011): 
Distributed 
collaborative 
situation-map 
making for 
disaster response. 
In: Interacting 
with Computers 
23 (4), S. 308–
316. DOI: 
10.1016/j.intcom.
2011.04.003. 

R Delft University of 
Technology, The 

Netherlands 

https://academic.oup.co
m/iwc/article/23/4/308/
737437 

A situation map that shows the overview of a 
disaster situation serves as a valuable tool for 
disaster response teams. It helps them to orientate 
their location and to make disaster response 
decisions. It is, however, a complicated task to 
rapidly generate a complete and comprehensive 
situation map of a disaster area, particularly due to 
the centralized organization of disaster management 
and the limited emergency services. In this study, we 
propose to let the affected population be utilized as 
an additional resource that can actively help to make 
such a situation map. The aim of this study was to 
investigate the possibility of constructing a shared 
situation map using a collaborative distributed 
mechanism. By examining earlier research, a 
detailed list of potential problems is identified in the 
collaborative map-making process. These problems 
were then addressed in an experiment which 
evaluated a number of proposed solutions. The 
results showed that more collaboration channels led 
to a situation map of better quality, and that 
including confidence information for objects and 
events in the map helped the discussion process 
during the map-making. 

D Harris, Curtis; 
McCarthy, Kelli; 
Liu, E. Liang; 
Klein, Kelly; 
Swienton, 
Raymond; Prins, 
Parker; Waltz, 

R Institute for Disaster 
Management, College of 
Public Health, University 
of Georgia, Athens, G, 
USA 

Department of 
Emergency Medicine, 

https://www.mdpi.com/
1660-4601/15/3/534 

2017 was a record year for disasters and disaster 
response in the U.S. Redefining and differentiating 
key response roles like "immediate responders" and 
"first responders" is critical. Traditional first 
responders are not and cannot remain the only 
cadre of expected lifesavers following a mass 
casualty event. The authors argue that the U.S. 
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Tawny (2018): 
Expanding 
Understanding of 
Response Roles. 
An Examination 
of Immediate and 
First Responders 
in the United 
States. In: 
International 
Journal of 
Environmental 
Research and 
Public Health 15 
(3). DOI: 
10.3390/ijerph15
030534. 

University of Texas 
Southwestern Medical 

Center, Dallas, USA 

needs to expand its understanding of response roles 
to include that of the immediate responders, or 
those individuals who find themselves at the 
incident scene and are able to assist others. Through 
universal training and education of the citizenry, the 
U.S. has the opportunity increase overall disaster 
resiliency and community outcomes following large-
scale disasters. Such education could easily be 
incorporated into high school curriculums or other 
required educational experiences in order to provide 
all persons with the knowledge, skills, and basic 
abilities needed to save lives immediately following a 
disaster. 

D Kiltz, Linda; 
Smith, Richard 
(2011): 
Experimenting 
with GIS in Doing 
Damage 
Assessments. A 
Trial Run at 
Disaster City. In: 
Journal of 
Homeland 
Security and 
Emergency 
Management 8 
(1). DOI: 
10.2202/1547-
7355.1853. 

R Texas A&M https://www.degruyter.c
om/view/j/jhsem.2011.8
.issue-
1/jhsem.2011.8.1.1853/j
hsem.2011.8.1.1853.xml
?lang=en 

While there has been a great deal of research that 
addresses some of the communications obstacles 
during disasters, there has been few studies on how 
new information technologies can be integrated to 
improve communication in disaster response 
operations. In this research experiment held at 
Disaster City, Texas, researchers focused on how GIS 
technologies and cell phones could be utilized by 
"citizen volunteers" in Community Emergency 
Response Teams to conduct damage assessments 
and provide reports and photographs from the field 
to improve situational awareness in the first hours 
after a simulated earthquake. This article highlights 
the power of GIS as a spatial decision support system 
by emergency managers and the importance of rapid 
damage assessments after disasters. Finally, this 
research showed that though there were a number 
of significant challenges faced by the GIS technician 
in integrating data collected from the field by citizen 
volunteers into GIS systems at the EOC, the 
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information was well utilized by the Incident 
Commander for gaining situational awareness and 
by the City Engineer to identify buildings with severe 
damage. 

A, C, D Ludwig, T.; 
Kotthaus, Ch.; 
Reuter, C.; van 
Dongen, S. & V. 
Pipek (2017): 
Situated 
crowdsourcing 
during disasters. 
Managing the 
tasks of 
spontaneous 
volunteers 
through public 
displays. In: 
International 
Journal of 
Human-Computer 
Studies 102, S. 
103–121. DOI: 
10.1016/j.ijhcs.20
16.09.008. 

R University of Siegen, 
Germany 

https://dl.acm.org/doi/1
0.1016/j.ijhcs.2016.09.0
08 

Although emergency services have already 
recognized the importance of citizen-initiated 
activities during disasters, still questions with regard 
to the coordination of spontaneous volunteers and 
their activities arise. Within our article, we will 
present a technological approach based on public 
displays which aims to foster situated crowdsourcing 
between affected citizens, spontaneous volunteers 
as well as official emergency services. We will 
address the research question: How can the situated 
tasks performed by spontaneous volunteers be 
supported by the use of public displays during 
disasters? First we will present the current state of 
the art with regard to the coordination practices of 
spontaneous volunteers and emergency services 
within disaster situations as well as related 
problems, potentials and specifics of situated 
crowdsourcing and public displays. To gain insight 
into actual coordination practices, we conducted an 
empirical study with 18 different stakeholders 
involved in disaster management. Based on the 
literature review and our empirical study, we have 
derived a technical concept that supports the task 
and activity management of spontaneous volunteers 
as well as the coordination both of the demands of 
affected people and the offers from spontaneous 
volunteers. We have implemented our concept as 
the public display application 'City-Share', which 
provides a robust communication infrastructure and 
encompasses situated crowdsourcing mechanisms 
for managing offers and demands of activities on the 
-ground. Based on its evaluation with several users, 



This project has received funding from the European Union’s Horizon 2020 Coordination and 
Support Action programme under grant agreement No 740575. 

 

28 

we will discuss our findings with regard to the 
assignment of tasks on-the-ground and situated 
crowdsourcing during emergencies. We outline that 
City-Share can improve a community's disaster 
resilience, especially when focusing on the kind of 
collaborative resilience emerging between official 
stakeholders and spontaneous volunteers or 
affected citizens at a local level. 

C Haworth, B.; 
Whittaker, J. & E. 
Bruce (2016): 
Assessing the 
application and 
value of 
participatory 
mapping for 
community 
bushfire 
preparation. In: 
Applied 
Geography 76, S. 
115–127. DOI: 
10.1016/j.apgeog.
2016.09.019 

R School of Geosciences, 
University of Sydney, 

Sydney, Australia 
Bushfire and Natural 
Hazards Cooperative 

Research Centre, 
Melbourne, Australia 

Centre for 
Environmental Risk 

Management of 
Bushfires, University of 
Wollongong, Australia 

https://www.sciencedire
ct.com/science/article/a
bs/pii/S01436228163045
20 

The increased ease for individuals to create, share 
and map geographic information combined with the 
need for timely, relevant and diverse information 
has resulted in a new disaster management context. 
Volunteered geographic information (VGI), or 
geographic information voluntarily created by 
private citizens enabled through technologies like 
social media and web-based mapping, has changed 
the ways people create and use information for crisis 
events. Research has focussed on disaster response 
while largely ignoring prevention and preparedness. 
Preparing for disasters can reduce negative impacts 
on life and property, but despite strategies to 
educate communities, preparation remains low. This 
study assesses the application and value of VGI in 
bushfire risk reduction through a participatory 
mapping approach. It examines VGI as a social 
practice and not simply a data source by considering 
the user experience of contributing VGI and the 
potential for these activities to increase community 
connectedness for building disaster resilience. 
Participatory mapping workshops were held in 
bushfire-risk communities in Tasmania. Workshop 
activities included a paper-mapping exercise and 
web-based digital mapping. Survey results from 31 
participants at three workshops indicated the 
process of mapping and contributing local 
information for bushfire preparation with other 
community members can contribute to increased 
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social connectedness, understanding of local 
bushfire risk, and engagement in risk reduction. 
Local knowledge exchange was seen as valuable, but 
the social dimension appeared even more engaging 
than the specific information shared. Participants 
reported collaborative maps as effective for collating 
and sharing community bushfire information with a 
preference for digital mapping. Some limitations of 
online sharing of information were also reported by 
participants, however, including potential issues of 
privacy, data quality and source trustworthiness. 
Further work is needed to extrapolate findings from 
the study sample to the broader population. 

C, D CDAC - Review of 
Existing Practices 
to Ensure 
Participation of 
Disaster Affected 
Communities in 
Humanitarian Aid 
Operations 

G CDAC http://www.cdacnetwor
k.org/tools-and-
resources/i/2014073115
1511-wxu64 

In recent years, the participation of crisis affected 
communities has become recognised as key to the 
success of humanitarian action. Various motivations 
and objectives in taking a participatory approach are 
enumerated within the body of literature that 
supports this notion, as well as among humanitarian 
practitioners in the field. This document has been 
produced in order to highlight the most relevant 
policy, practice, literature and research concerning 
the participation of disaster affected communities in 
humanitarian action. It identifies key case studies 
and examples of best practice from a range of 
organisations and scenarios. The review includes an 
analysis of donor funding policies and approaches, as 
well as the impact of “lessons learnt” on future 
actions. This includes the way “participation” is 
formulated in terms of policy and how it is carried 
out in practice in multiple contexts. The report 
provides a set of conclusions and specific 
recommendations for DG ECHO with the aim of 
further integration of participatory approaches in 
future humanitarian interventions. These 
recommendations are made in anticipation of a full-
scale review to be carried out by DG ECHO at a 
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future date. It forms part of the ongoing review of 
participation as envisaged and addressed in the 
Action Plan for the European Consensus on 
Humanitarian Aid. The research included in this 
review was gathered by developing a mapping and 
overview of the most relevant literature on 
participation produced in recent years, sourced from 
major actors in the humanitarian sector, including 
donors, UN Agencies, international organisations 
and NGOs, academic institutions and research 
groups. An online survey was also circulated through 
major humanitarian organisations and networks to 
gain further insight.  Finally, the review team visited 
Geneva, Delhi and Nairobi to verify initial findings 
and hypotheses on the ground with key 
stakeholders. 

A, B, C, D, 
E 

OECD - Combining 
Institutional and 
Procedural 
Approaches: 
Community 
Involvement in 
Management 
Decisions 

G OECD https://www.oecd-
ilibrary.org/environment
/people-and-
biodiversity-
policies/combining-
institutional-and-
procedural-approaches-
community-
involvement-in-
management-
decisions_97892640343
41-9-en 

The implementation of biodiversity policies will 
often benefit different groups to a greater or lesser 
degree. For example, in establishing a property right 
to facilitate management of a biodiversity-related 
resource, people who previously had unrestricted 
use will be adversely affected. Combining analysis 
and a wealth of case studies, this book offers 
concepts and tools for addressing distributive issues 
in biodiversity policy. It will help policy makers put 
together strategies for anticipating distributive 
impacts across different groups; and for selecting 
processes and instruments that manage distributive 
impacts without compromising conservation and use 
objectives. 

C, D, E IAFC – Whole 
community 
approach to all-
hazards planning 

G IAFC https://www.iafc.org/iC
HIEFS/iCHIEFS-article/a-
whole-community-
approach-to-all-hazards-
planning 

Whole-community planning positions public-safety 
officials to develop and analyse plans that serve the 
needs of those within their response areas. 
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C IAFC - Community 
Guide to 
Preparing and 
Implementing a 
Community 
Wildfire 
Protection Plan 

G IAFC https://www.iafc.org/to
pics-and-
tools/resources/resourc
e/community-guide-to-
preparing-and-
implementing-a-
community-wildfire-
protection-plan 

Establishing and maintaining a CWPP depends on 
widespread collaboration among landowners, 
emergency response agencies, and federal, state and 
local officials. The new Community Guide offers 
innovative strategies, case studies and other 
resources to improve coordination and 
communication among stakeholders as they 
develop, implement, and monitor the success of a 
CWPP. 

C ITTO – 
Procedures for 
Community-
Based Fire 
Management – 
CBFiM (Ghana) 

G ITTO / Republic of Ghana https://gfmc.online/intr
o/2015/update-
1055/ITTO-Community-
Fire-Management-
Guidelines-Ghana-
2011.pdf 

These guidelines have been produced in the frame 
of the ITTO-supported project “Fire-Management 
and Post-Fire Restoration with Local Community 
Collaboration in Ghana” (2005-2010) and call for 
wide application in West Africa and beyond. 

D NFPA – 
Emergency 
Preparedness 

G NFPA https://www.nfpa.org/P
ublic-Education/Staying-
safe/Preparedness/Emer
gency-Preparedness 

In a disaster, local officials and first responders 
cannot reach everyone immediately. Help may not 
arrive for hours or days. You and members of your 
community need to be prepared ahead of time. 

D GDACSmobile T Competence Center for 
Crisis Management 

https://pos.driver-
project.eu/en/PoS/soluti
ons/19 

GDACSmobile is a support platform for collecting 
and sharing situational awareness information. It 
aims to serve two main target groups with different 
rights and roles: people concerned with disaster 
relief and the (affected) population itself. In case of a 
major sudden-onset disaster, the application enables 
volunteers and crisis commanders to share relevant 
information and, therefore, create a better 
situational awareness, which is crucial for situation 
assessment and effective disaster response. The 
main goal of the solution is supported by 
establishing an additional open communication 
channel between the affected population and 
responder organizations. Public users, who do not 
need to register and stay anonymous, can provide 
short observation reports on damages, supply needs 
or available resources, which are subsequently 
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collected and reviewed by a control team. Special 
report templates can be predefined and adapted to 
the information needs of each category. The author 
can categorize the report according to its topic and 
provide additional information like geo-location, 
images etc. Registered responders can validate and 
publish these reports or add supporting information 
(evacuation points, shelter locations and others). In 
order to control the information flow and to ensure 
quality management on the collected data, a central 
server interface manages a review process for each 
observation. Thereby, professionals and trusted 
informed reviewers can decide on the validity of the 
information and set the visibility for each target 
group. GDACSmobile is linked to the Global Disaster 
Alert and Coordination System (GDACS). The 
development was motivated together with the Joint 
Research Centre (JRC) of the EU Commission. 

C, D Scent Toolbox T National Observatory of 
Athens 

https://scent-
project.eu/scent-toolbox 

The Scent Toolbox is a set of smart technologies 
designed to engage citizens in environmental 
monitoring. With the Scent Toolbox, you can use 
citizen science to collect up-to-date information 
about changes in the environmental, such as 
changes in land-cover/land-use, river parameters 
and soil conditions. All of this information is analysed 
by the Toolbox and used to help scientists and 
policymakers to create more accurate flood maps for 
the prevention of floods and other natural disasters. 
Anybody can use the Scent Toolbox. Public 
authorities can use the Toolbox to crowdsource 
information to make more informed policy-decisions 
concerning flood management and prevention. 
Communities and environmental groups can use the 
Toolbox to monitor changes in their local 
environment. Individuals can use the Scent Toolbox 
apps to have fun while also helping to protect the 
environment. 
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D Citizen 
Seismology 

T European-
Mediterranean 

Seismological Centre 
(EMSC) 

http://www.citizenseism
ology.eu/ 

Citizens engaged with the scientific community of 
seismologists. In order to improve earthquake 
detection and collect useful information, the 
European Mediterranean Seismological Centre 
(EMSC) monitors the 
visits of earthquake eyewitnesses to its website and 
relies on Facebook and Twitter. 

A, B, C, D, 
E 

CrowdTasker T Austrian Institute of 
Technology (AIT) 

https://pos.driver-
project.eu/en/PoS/soluti
ons/20 

CrowdTasker enables crisis managers to instruct 
large numbers of non-institutional (either 
spontaneous or pre-registered) volunteers with 
customizable tasks, contextual information, 
warnings and alerts, as well as to crowdsource 
information from them. The received feedback is 
evaluated and visualized and provides crisis 
managers with a detailed overview of the situation, 
which is used in turn to trigger adequate disaster 
relief services. When working with the volunteers 
that are already at a disaster site CrowdTasker 
allows the crisis managers to: 
• Dramatically reduce the time and effort needed to 
exchange information with these volunteers; 
• Differentiate between the volunteers based on 
their profiles (e.g. skills, health) and positions 
• Address the people that potentially possess local 
knowledge; 
• Alleviate the workload for emergency and 
response organizations; 
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Table 5: PCC Solutions for Community Involvement Topic 3 

Community 
involvement 
Topic 3: 

Build trust 
involving 
communities 
and key 
stakeholders in 
risk 
management 
permanently: 
from risk 
awareness to 
the preparation 
of scenarios, to 
the decisions 
and behaviour 
during the 
emergency, to 
verifications, to 
drills and 
exercises. 

TWG Solution Type 
[R = 

Research; G = 
Guidelines; S= 
Standards; T 

= Technology] 

Authors / Organization 
/Company Webpage / Source Description 

D Arneson, Erin; 
Deniz, Derya; 
Javernick-Will, 
Amy; Liel, Abbie; 
Dashti, Shideh 
(2016): 
Information 
Deficits and Post-
Disaster 
Recovery. In: 
Construction 
Research 
Congress 2016: 
Old and New 
Construction  
Technologies 
Converge in 
Historic San Juan, 
S. 1546–1555. 

R Dept. of Civil, 
Environmental and 

Architectural 
Engineering, Univ. of 

Colorado-Boulder 

https://www.colorado.e
du/lab/gpo/2016/05/24/
information-deficits-and-
post-disaster-recovery 

Information infrastructures facilitate communication 
between community stakeholders through a 
combination of technological and social platforms, 
and are fundamental to post-disaster recovery. 
Although post-disaster community resilience is often 
framed in terms of physical and social 
infrastructures, information infrastructures serve as 
a crucial link between stakeholders and critical 
information needed following a disaster event. 
During a study of the September, 2013 Boulder, 
Colorado flooding event, local stakeholders revealed 
that breakdowns in information infrastructures, 
known as information deficits, often hindered their 
perceptions of community disaster resilience. To 
identify these information deficits, the research 
team interviewed 14 local government officials, 
homeowners, and volunteers involved with initial 
flood response or long-term recovery efforts. Five 
types of information deficits were differentiated 
based on these interviews: Stakeholder 
Coordination, Data Management, Social 
Disengagement, Technical Failures, and Others. 
These results have implications for researchers and 
practitioners in the field of disaster response and 
recovery, as it identifies post-disaster information 
deficits that are root causes of vulnerability within 
information infrastructures 
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C, D Soehner, 
Catherine; 
Godfrey, Ian; 
Bigler, G. Scott 
(2017): Crisis 
Communication 
in Libraries. 
Opportunity for 
New Roles in 
Public Relations. 
In: Journal of 
Academic 
Librarianship 43 
(3), S. 268–273. 
DOI: 
10.1016/j.acalib.2
017.03.003. 

R J. Willard Marriott 
Library, University of 

Utah, Salt Lake City, USA 

https://www.semanticsc
holar.org/paper/Crisis-
Communication-in-
Libraries%3A-
Opportunity-for-
Soehner-
Godfrey/e0d2272870d5c
bc4ecf0942c14f6ccacb76
7ad72 

Among the many roles librarians embrace, managing 
outreach, marketing, and communication are 
increasingly important. This is especially true during 
a natural disaster or other crisis situation that might 
occur in a library. Media and public relations are 
often the last aspects of crisis management that 
libraries consider when they complete emergency 
preparations. When a disaster or crisis occurs, 
communication to the public and to media outlets is 
imperative to reduce rumours and misinformation. 
Immediate communication is also known to maintain 
a "credible" reputation for the organization that is 
proactive in communicating facts about the crisis 
(Claeys & Cauberghe, 2012). The literature provides 
excellent advice for communicating during a crisis. 
However, theory is frequently different than putting 
this theory into practice. A description of a case 
study in one university library demonstrates 
implementation of the theory of crisis 
communication to achieve results of community 
engagement and trust. 

C, D Gimenez, Raquel; 
Hernantes, 
Josune; Labaka, 
Leire; Maria 
Sarriegi, Jose; 
Lauge, Ana 
(2014): 
Developing a 
Community of 
Practice to Learn, 
Share and 
Improve in 
Emergency 
Management. In: 
Proceedings of 
the 15th 

R Tecnun (Unviversity of 
Navarra), San Sebastian, 

Spain 

http://connection.ebsco
host.com/c/articles/992
25202/developing-
community-practice-
learn-share-improve-
emergency-management 

Natural disasters such as earthquakes, fires, and 
floods mostly hit unexpectedly without warning so it 
is important to be prepared having the expertise and 
knowledge readily available. However, despite the 
efforts made by organizations to identify lessons 
from failure, how often are the same mistakes 
repeated? In emergency management field there is 
still a limited availability of lessons learned and best 
practices due to several reasons. Much information 
exists as fragmented tacit knowledge in the heads of 
various responders and crisis managers from 
different countries and organizations. For the 
improvement of emergency management it is crucial 
to develop suitable tools that allow main 
stakeholders to build, share, and apply experiences 
and lessons learned from previous crises. In this way, 
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European 
Conference on 
Knowledge 
Management  
(Eckm 2014), Vols 
1-3, S. 395–401. 

mistakes could be avoided and best practices could 
be replicated. Virtual Communities of Practice 
(VCoPs) provide an ideal platform that allows groups 
of people concerned about the same topic to share 
and increase their knowledge and expertise. This 
paper describes the findings obtained during the 
development of a VCoP within a project funded by 
the European Commission. This VCoP involves 
multidisciplinary stakeholders from several 
organizations and nationalities, and has the 
objective to contribute to the knowledge sharing of 
lessons learned and best practices in the emergency 
preparedness and recovery for earthquakes, floods, 
and fires. The paper describes the barriers that limit 
the members of the VCoP to sharing lessons learned 
and best practices identified in three disaster 
scenario based workshops. Furthermore, it explains 
the functionalities for the technological platform of 
the VCoP to overcome these barriers validated by 
the VCoP members in a case study. 

D Gultom, Dwie 
Irmawaty (2016): 
Community-
based disaster 
communication. 
How does it 
become 
trustworthy? In: 
Disaster 
Prevention and 
Management 25 
(4), S. 478–491. 
DOI: 
10.1108/DPM-02-
2016-0026. 

R Indonesian Institute of 
Sciences, Jakarta 
Selatan, Indonesia  

Department of Media 
and Communication, 

University of Canterbury, 
Canterbury, New 

Zealand 

https://www.emerald.co
m/insight/content/doi/1
0.1108/DPM-02-2016-
0026/full/html 

Purpose - Trust in disaster communication is 
significant because a lack of trust will prevent the 
transformation of information into usable 
knowledge for an effective disaster response. 
Therefore, the purpose of this paper is to investigate 
how the culture and network ties of an affected 
community can encourage trust and participation in 
disaster communication. 
Design/methodology/approach - A qualitative case 
study of Jalin Merapi (JM) was conducted by 
interviewing 33 research participants in the Mt 
Merapi surroundings. Findings - The findings indicate 
that culture-embedded disaster communication 
plays important roles in increasing the effectiveness 
of disaster information and encouraging trust in the 
authenticity of locally based disaster information at 
the individual level. The findings also identify that 
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strong ties and weak ties play different roles in 
disaster communication. The strong ties are more 
effective in facilitating information diffusion and 
encourage trust and community participation within 
the affected community. Furthermore, the weak ties 
are more effective in disseminating information to 
wider audiences, and have an indirect influence in 
encouraging trust by extending the offline social 
network owned by the affected community. 
Originality/value - Most literature on disaster 
communication focusses on the construction of 
disaster messages to encourage effective disaster 
response. Less attention has been paid to the 
information receivers regarding how disaster 
information is considered to be trustworthy by the 
affected community and how it can increase 
collective participation in community-based disaster 
communication. 

A, B, C, D Little, Richard G.; 
Loggins, Ryan A.; 
Wallace, William 
A. (2015): 
Building the Right 
Tool for the Job. 
Value of 
Stakeholder 
Involvement 
When Developing 
Decision-Support 
Technologies for 
Emergency 
Management. In: 
Natural Hazards 
Review 16 (4). 
DOI: 
10.1061/(ASCE)N
H.1527-

R Dept. of Industrial and 
Systems Engineering, 

Rensselaer Polytechnic 
Institute, USA 

https://ascelibrary.org/d
oi/10.1061/%28ASCE%2
9NH.1527-6996.0000182 

Computer-aided simulation and decision-support 
tools have a recognized role in planning for, and 
responding to, extreme hazard events. Multi-
network interdependent critical infrastructure 
program for the analysis of lifelines (MUNICIPAL) is a 
multipurpose computer-simulation and decision-
support tool that was developed to simulate the 
damage to interdependent critical infrastructure 
systems during extreme weather events and to 
guide their restoration following such events. This 
paper describes the interactive stakeholder-
involvement process that was used during the 
development of MUNICIPAL to increase the 
likelihood that it would become a useful aid to 
planners and policymakers, emergency managers, 
and infrastructure service providers. It demonstrates 
that a structured process for obtaining input from 
the user community throughout the process can 
increase the likelihood that tools such as MUNICIPAL 
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6996.0000182. will be adopted for training, awareness raising, and 
team building among the diverse public and private 
stakeholders who are responsible for delivering, 
maintaining, and restoring critical infrastructure 
services. It also presents a series of steps that 
emerged from the process that could constitute the 
core elements of a normative approach to 
stakeholder involvement when developing similar 
computer-aided simulation and decision-support 
tools for emergency management and disaster 
response. 

B, C, D, E Mehta, Amisha 
M.; Bruns, Axel; 
Newton, Judith 
(2017): Trust, but 
verify. Social 
media models for 
disaster 
management. In: 
Disasters 41 (3), 
S. 549–565. DOI: 
10.1111/disa.122
18. 

R QUT Business School, 
Queensland University 
of Technology, Australia  

Digital Media Research 
Centre, Queensland 

University of 
Technology, Australia 

https://onlinelibrary.wile
y.com/doi/full/10.1111/
disa.12218 

A lack of trust in the information exchanged via 
social media may significantly hinder decision 
making by community members and emergency 
services during disasters. The need for timely 
information at such times, though, challenges 
traditional ways of establishing trust. This paper, 
building on a multi-year research project that 
combined social media data analysis and participant 
observation within an emergency management 
organisation and in-depth engagement with 
stakeholders across the sector, pinpoints and 
examines assumptions governing trust and trusting 
relationships in social media disaster management. 
It assesses three models for using social media in 
disaster management information gathering, quasi-
journalistic verification, and crowdsourcing in 
relation to the guardianship of trust to highlight the 
verification process for content and source and to 
identify the role of power and responsibilities. The 
conclusions contain important implications for 
emergency management organisations seeking to 
enhance their mechanisms for incorporating user-
generated information from social media sources in 
their disaster response efforts. 
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A, B, C, D, 
E 

Purohit, Hemant; 
Hampton, 
Andrew; Bhatt, 
Shreyansh; Shalin, 
Valerie L.; Sheth, 
Amit P.; Flach, 
John M. (2014): 
Identifying 
Seekers and 
Suppliers in Social 
Media 
Communities to 
Support Crisis 
Coordination. In: 
Computer 
Supported 
Cooperative 
Work-The Journal 
of Collaborative  
Computing 23 (4-
6), S. 513–545. 
DOI: 
10.1007/s10606-
014-9209-y. 

R Ohio Center of 
Excellence in 

Knowledge-enabled 
Computing (Kno.e.sis), 

Department of 
Computer 

Science,Wright State 
University, Dayton, USA 

https://link.springer.com
/article/10.1007/s10606-
014-9209-y 

Effective crisis management has long relied on both 
the formal and informal response communities. 
Social media platforms such as Twitter increase the 
participation of the informal response community in 
crisis response. Yet, challenges remain in realizing 
the formal and informal response communities as a 
cooperative work system. We demonstrate a 
supportive technology that recognizes the existing 
capabilities of the informal response community to 
identify needs (seeker behaviour) and provide 
resources (supplier behaviour), using their own 
terminology. To facilitate awareness and the 
articulation of work in the formal response 
community, we present a technology that can bridge 
the differences in terminology and understanding of 
the task between the formal and informal response 
communities. This technology includes our previous 
work using domain-independent features of 
conversation to identify indications of coordination 
within the informal response community. In 
addition, it includes a domain-dependent analysis of 
message content (drawing from the ontology of the 
formal response community and patterns of 
language usage concerning the transfer of property) 
to annotate social media messages. The resulting 
repository of annotated messages is accessible 
through our social media analysis tool, Twitris. It 
allows recipients in the formal response community 
to sort on resource needs and availability along 
various dimensions including geography and time. 
Thus, computation indexes the original social media 
content and enables complex querying to identify 
contents, players, and locations. Evaluation of the 
computed annotations for seeker-supplier behaviour 
with human judgment shows fair to moderate 
agreement. In addition to the potential benefits to 
the formal emergency response community 
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regarding awareness of the observations and 
activities of the informal response community, the 
analysis serves as a point of reference for evaluating 
more computationally intensive efforts and 
characterizing the patterns of language behaviour 
during a crisis. 

B, C, D IFRC - Road Map 
to Community 
Resilience: 
Operationalizing 
the Framework 
for Community 
Resilience – Brief 
summary 

G IFRC https://media.ifrc.org/ifr
c/document/road-map-
community-resilience-
operationalizing-
framework-community-
resilience-brief-
summary/ 

IFRC developed the revised Framework for 
Community Resilience in 2014. Its objective is to 
establish a foundation on which all IFRC action to 
strengthen community resilience can be created, 
developed or sustained. National Societies asked 
IFRC to support them in implementing the 
framework by developing an operational guide for 
community resilience. Through extensive 
consultation with National Societies and regional 
offices, IFRC developed the Road Map to community 
resilience to provide National Societies with step-by-
step guidance on how to operationalize the 
framework. This brochure will introduce the main 
concepts and stages of this guide, as an introduction 
and sensitization to this approach. 

A, B, C, D, 
E 

IFRC - How to 
Establish and 
Manage a 
Systematic 
Community 
Feedback 
Mechanism 

G IFRC https://media.ifrc.org/ifr
c/document/establish-
manage-systematic-
community-feedback-
mechanism/ 

This step-by-step guide aims at supporting Red Cross 
and Red Crescent staff and volunteers to establish 
and manage a systematic community feedback 
mechanism using the Ground Truth Solutions’ 
Constituent VoiceTM methodology. It focuses on 
migration programmes but can be adapted and used 
in other contexts. The guidance provided here 
complements the Red Cross Red Crescent Guide to 
Community Engagement and Accountability and the 
Monitoring and Evaluation Guide and describes how 
to use community feedback to improve Red Cross 
and Red Crescent work. The guide provides an 
overview of the approach together with guidance 
and tools for designing and implementing feedback 
cycles that bring continuous and real-time data flows 
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into day-to-day decision-making. This contributes to 
better and more accountable programming and 
helps establish structures where people’s opinions 
are listened to and acted on, especially when making 
decisions that directly affect them. The content of 
this guide will be reviewed on a regular basis and 
adjusted accordingly. This guide is intended as a 
reference tool for Red Cross and Red Crescent staff 
and volunteers, as well as partners who support 
them. 

A, B, C, D IFRC - 
Mainstreaming of 
Accountability to 
Communities: An 
Operational Case 
Study 

G IFRC https://media.ifrc.org/ifr
c/document/mainstream
ing-accountability-
communities-
operational-case-study/ 

As an organization, accountability to our 
communities means transparent communication, 
meaningful participation of the communities and 
ploughing back learnings deduced from the 
community voices. The Kenya Red Cross Society 
commissioned CDA Collaborative Learning Projects 
(CDA) to develop a detailed operational case study 
that documents their experience in mainstreaming 
the Accountability to Communities (AtC) framework 
across the organization over a two year period. This 
case study highlights the successes and challenges 
experienced by Kenya Red Cross and provides 
practical lessons for other National Societies and the 
International Federation of the Red Cross and Red 
Crescent (IFRC) about factors that may enable a 
successful mainstreaming process. The study shows 
that the integration of AtC has had a tremendous 
impact on the way the Kenya Red Cross works with 
the communities it serves, including: building trust, 
Enhanced project sustainability and user-driven 
projects, Improved access, security, and early 
warning systems. 

D GFDRR / World 
Bank – Learning 
from Disaster 
Simulation Drills 

G GFDRR https://www.gfdrr.org/e
n/publication/learning-
disaster-simulation-
drills-japan 

This report was developed to introduce Japanese 
disaster simulation drills as a model to help other 
countries plan and implement disaster simulation 
drill exercises. The main objectives of this guideline 
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in Japan are to: 
1. Provide an overview of the institutional and 
legislative frameworks for Disaster Management 
which underpin the organization of disaster 
simulation drills in Japan; 
2. Introduce disaster simulation drills conducted by 
various national and community level organizations, 
such as: the government, schools, non-governmental 
organizations (NGOs), and the private sector; and, 
3. Introduce other tools for raising residents’ disaster 
awareness and preparedness. 

D Hazards - IFRC 
(Red Cross) 

T IFRC – Red Cross https://play.google.com/
store/apps/details?id=co
m.cube.gdpc.hzd 

The official IFRC Hazards App gives you instant 
access to the information you need to know to 
prepare for and respond to the impact of these 
hazards. Through an alert system feature you can 
receive official watches and warnings from alerting 
agencies. The Hazards app allows you to prepare 
your homes and family for disasters, find help, and 
let others know you are safe. 
Currently supported by the following Red Cross and 
Red Crescent national societies or regions: 
Argentina, Belize, Caribbean, Indonesia, Iraq, Italy, 
Kazakhstan, Myanmar, Philippines and Vietnam. 
Localized content available in 11 languages: Arabic, 
English, Flemish (Dutch), Bahasa Indonesian, Italian, 
Kazakh, Kurdish - Kirmaji, Myanmarian, Russian, 
Spanish, Vietnamese. 
(Content available in locally used languages for each 
Red Cross or Red Crescent National Society) 

D Natural Disaster 
VR Simulator 

T Independent 
Programmer 

https://play.google.com/
store/apps/details?id=co
m.LevelOne.NaturalDisas
ter 

Natural Disaster VR is an Educational Virtual Reality 
game that teaches and teaches us how we immerse 
ourselves when natural disasters occur. 
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A, B, C, D, 
E 

Preparedness for 
Decision Making 
in Crisis 

T ITTI Sp. z o.o. https://pos.driver-
project.eu/en/PoS/soluti
ons/58 

PROCeed is a computer system which prepares its 
users for proper decision-making in crisis situations. 
It enables creating and running all kinds of 
simulation applications and can be used as an 
interactive decision-making training game, as well as 
a tool for multi-variant analysis. Implementation of 
simulation techniques enables accurate modelling of 
the actual emergency proceedings by providing all 
the necessary roles, flashpoints, events, physical 
objects, or the environment. While observing 
dynamically changing situation, application users can 
influence on the other users engagement and make 
various decisions affecting future course of events. 
Training and analysis carried out in the real world 
are the best solution, however they consume time 
and tend to be very expensive, particularly in terms 
of necessary repetition. Therefore, acting in 
simulated conditions is the optimal way of training 
and analysis of situations. Within the constructed 
environment training and analysis are based on the 
fulfilling tasks in real-like conditions, using 
appropriate methods and tools, observing the 
consequences of one’s decisions and trying to assess 
the undertaken actions. Due to the high degree of 
repeatability and interactive features of training and 
analysis within the PROCeed system, it is possible to 
significantly reduce costs and increase effectiveness 
of the coaching process. In addition, this type of 
training and analysis can be provided more often 
and may consider wider range of possible options. 

A, B, C, D, 
E 

IN-PREP Scenario 
Building Tool 

T Project IN-PREP https://www.in-prep.eu/ A dynamic tool regarding multiple hazard scenarios 
simulation for the training civil protection actors. 
Scenario Building Tool was developed in the frame of 
the H2020 IN-PREP project (An INtegrated next 
generation PREParedness programme for improving 
effective inter-organisational response capacity in 
complex environments of disasters and causes of 
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crises).  The goal of the IN-PREP Scenario Building 
Tool is to help crisis managers practice strategic 
decision making in transboundary crises. The tool 
focuses in the transboundary crisis preparedness. 
Users are allowed to make a plan, create a scenario 
with various critical incidents, define testing criteria, 
execute, asses their level and adapt. The Scenario 
Building Tool can be static (which consists of 
combing different elements such as hazards, actors, 
assets, pre-set of behaviours and event sequence) or 
dynamic (where the scenario runs by animating links 
between comprising elements). Users can use both 
real and simulated data in concentrated or dispersed 
geographic areas, and adjust the scenario creating 
alternative evolutions 
(https://www.youtube.com/watch?v=QHYWMRzJQF
s). 

C SEVIRI Firehub T National Observatory of 
Athens 

http://195.251.203.238/
seviri/ 

The main objectives of the FireHub of BEYOND is to 
facilitate the early warning and decision making in 
support to emergency response and evacuation 
processes, as well as to address diachronic and near 
real-time Burnt Scar Mapping needs, at various 
spatial resolutions. Both active-fire and BSM services 
are offered online and are publicly open, and cover 
the wider Mediterranean, the North Africa, the 
Balkans, and the Middle East territories. The service 
is totally open to the public and user authorities for 
accessing the fire detection information in real time. 
FireHUB system is used by many operational users 
namely Fire Brigades Authorities, Copernicus EMS 
Risk and Recovery, Ministerial Services and 
Organizations for Forest Protection and Territorial 
Recovery and Planning, WWF, private sector entities, 
and Local Authorities. From 2018 and on, the 
FireHUB will be integrated to the European Fire Fire 
Information System (EFFIS), and to the web system 
of the Global Fire Monitoring Center of the 
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International Strategy of UN for Disaster Reduction 
(UNSDR). The BEYOND FireHub System consists of 
two different services, namely the Real-Time Active 
Fire Monitoring service and the Real-Time and 
Diachronic Burnt Scar Mapping service. 

C, D A4EU platform T ANYWHERE project http://anywhere-
h2020.eu/services/multi-
hazard-early-warning-
platforms/a4eu/ 

ANYWHERE proposes to implement a Pan-European 
multi-hazard platform providing a better 
identification of the expected weather-induced 
impacts and their location in time and space before 
they occur. This platform will support a faster 
analysis and anticipation of risks prior the event 
occurrence, an improved coordination of emergency 
reactions in the field and help to raise the self-
preparedness of the population at risk. The platform 
will be adapted to provide early warning products 
and locally customizable decision support services 
proactively targeted to the needs and requirements 
of the regional and local authorities, as well as public 
and private operators of critical infrastructures and 
networks. 

A, B, C, D, 
E 

Improving 
humanitarian 
impact 
assessment: 
bridging theory 
and practice 

G ALNAP (Active Learning 
Network for 
Accountability and 
Performance) 

 
https://www.alnap.org/s
ystem/files/content/reso
urce/files/main/8rhach2.
pdf  
 
 

The second chapter in the eighth ALNAP review of 
humanitarian action focuses on improving 
humanitarian impact assessment and provides a 
comprehensive framework to help bridge theory and 
practice in operational settings. 

A, B, C, D, 
E 

DRIVER+ (Driving 
Innovation in 
Crisis 
Management for 
European 
Resilience) 

G TRIAL GUIDANCE 
METHODOLOGY 
HANDBOOK 

https://www.driver-
project.eu/trial-
guidance-methodology/ 

The Handbook provides specific methodology called 
Trial Guidance Methodology (TGM). The TGM 
consists of phases (Preparation, Execution, 
Evaluation) and steps (six-step in the preparation 
phase) in order to depict a specific operation and 
integrate new socio technical solutions. This 
handbook shall guide you during the whole journey 
of the trial experience 
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E Trustnet-in-

Action 
R MUTADIS CONSULTANTS 

SARL (FR) 
https://cordis.europa.eu
/project/id/503282/fr 
 
https://www.tandfonline
.com/doi/abs/10.1080/1
3669870110039916 

During the 1990s, the current regulatory frameworks 
and decision making processes in the European 
Union for hazardous activities such as nuclear and 
chemical waste management, hazardous industrial 
facilities, food production, and genetically modified 
organisms (GMOs) in agriculture and health care, 
were confronted at both national and local levels 
with significant difficulties in trying to meet the 
different concerns of the various categories of 
stakeholders involved. The TRUSTNET concerted 
action was established to assess these difficulties 
and their consequences and to propose more 
coherent, comprehensive and equitable approaches 
for evaluating, comparing and managing health and 
environmental risks. 

 
Table 6: PCC Solutions for Community Involvement Topic 4 

Community 
involvement 
Topic 4: 

Be prepared to 
provide massive 
alerts to the 
population  

TWG Solution Type 
[R = 

Research; G = 
Guidelines; S= 
Standards; T 

= Technology] 

Authors / Organization 
/Company Webpage / Source Description 

D Johnson, J. 
Michael; Coll, Jim 
M.; Ruess, Paul J.; 
Hastings, Jordan 
T. (2018): 
Challenges and 
Opportunities for 
Creating 
Intelligent Hazard 
Alerts. The 
"FloodHippo" 
Prototype. In: 
Journal of the 
American Water 

R Univ Calif Santa Barbara, 
Dept Geog, Santa 
Barbara, USA 
Univ Kansas, Dept Geog 
& Atmospher Sci, 
Lawrence, USA 
Univ Illinois, Dept Civil 
Engn, Champaign,  USA 

https://onlinelibrary.wile
y.com/doi/full/10.1111/
1752-1688.12645 

Disasters evolving from hazards are a persistent and 
deadly occurrence in the United States. Despite this, 
hazard alerts have remained spatially vague, 
temporally imprecise, and lack actionable 
information. These deficiencies indicate a divide 
between the status quo and what is possible given 
modern environmental models, geographic 
information systems (GIS), and smartphone 
capabilities. This work describes an alternative, 
prototype system, FloodHippo, which integrates 
operational model outputs, cloud-based GIS, and 
expanded communication channels to provide 
personal and interactive disaster alerts for floods. 
The precepts and methods underpinning FloodHippo 
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Resources 
Association 54 
(4), S. 872–881. 
DOI: 
10.1111/1752-
1688.12645. 

apply equally to other disasters that evolve over 
space and time, presenting the opportunity for a 
more intelligent disaster response system. The 
development of such a system would not only 
minimize current shortcomings in disaster alerts but 
also improve resilience through individual action, 
along with community, academic, and federal 
cooperation. 

D O'Neill, H. 
Katherine; 
McCann, Ellie M.; 
McLean, Andrew 
J.; Crawford, 
Jacqueline J.; 
Ellingson, Mark 
S.; Engquist, 
Jenna; Croymans, 
Sara (2014): One 
Message, Many 
Voices. Inter-
Disciplinary 
Partnerships for 
Resilience 
Communication. 
In: 4th 
International 
Conference on 
Building 
Resilience, 
Incorporating the  
3rd Annual 
Conference of the 
Android Disaster 
Resilience 
Network 18, S. 
400–407. DOI: 
10.1016/S2212-

R Red River Resilience,  
Fargo, , USA 
University of Minnesota 
Extension, Center for 
Family Development, 
Moorhead,USA 
North Dakota 
Department of Human 
Services, Fargo, USA 
Lakeland Mental Health 
Center, Moorhead, USA 
Altru Health System, 
Hospice and Home Care, 
Grand Forks, USA 
Churches United for the 
Homeless, Moorhead, 
USA 
University of Minnesota 
Extension, Center for 
Family Development,  
Morris,, USA 

https://www.sciencedire
ct.com/science/article/pi
i/S2212567114009563 

When a record-setting flood threatened a 
Midwestern U.S. metropolitan area in 2009, citizen 
involvement in emergency mitigation averted 
disaster. In the wake of this event, government and 
non-government disaster response agencies joined 
forces to enhance community capacity for resilience 
to future flood threats. A simple, clear, and 
consistent message based on resilience theory was 
spread through multiple communication channels by 
partner agencies. Preliminary data support 
endorsement of the message and applicability of the 
recommended resilience strategies across the 
disaster cycle. The authors describe development of 
the message and keys to success of inter-disciplinary 
partnerships in resilience communication. 
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5671(14)00956-3. 

A, B, C, D, 
E 

Luna, Sergio; 
Pennock, Michael 
J. (2018): Social 
media 
applications and 
emergency 
management. A 
literature review 
and research 
agenda. In: 
International 
Journal of 
Disaster Risk 
Reduction 28, S. 
565–577. DOI: 
10.1016/j.ijdrr.20
18.01.006. 

R Stevens Institute of 
Technology, Castle Point 
on Hudson, Hoboken,  
USA 

https://www.safetylit.or
g/citations/index.php?fu
seaction=citations.viewd
etails&citationIds[]=citjo
urnalarticle_582169_4 

Social media applications have proven to be a 
dependable communication channel even when 
traditional methods fail. Their application to 
emergency management offers new benefits to the 
domain. For instance, analysis of information as the 
event unfolds may increase situational awareness, 
news and alerts may reach larger audiences in less 
time and decision makers may monitor public 
activities as well as coordinate with stakeholders. 
With such benefits, it seems the adoption of social 
media applications to emergency management 
should be automatic. However, their 
implementation introduces risks as well. To better 
understand the benefits and challenges, a review 
and analysis of the literature regarding the 
application of social media to emergency 
management was conducted. Identified research 
gaps were mapped into social and technological 
challenges. These challenges were then analysed to 
set research directions for practitioners and 
researchers. 

A, B, C, D, 
E 

Rusko, Milan; 
Darjaa, Sakhia; 
Trnka, Marian; 
Sabo, Robert; 
Ritomsk, Marian 
(2014): 
EXPRESSIVE 
SPEECH 
SYNTHESIS FOR 
CRITICAL 
SITUATIONS. In: 

R Institute of Informatics, 
Slovak Academy of 
Sciences, Bratislava, 
Slovakia 

https://pdfs.semanticsch
olar.org/e6dc/5c8cc0007
366f2f8c1dcab5a280a18
72e05f.pdf 

Presence of appropriate acoustic cues of affective 
features in the synthesized speech can be a 
prerequisite for the proper evaluation of the 
semantic content by the message recipient. In the 
recent work the authors have focused on the 
research of expressive speech synthesis capable of 
generating naturally sounding synthetic speech at 
various levels of arousal. Automatic information and 
warning systems can be used to inform, warn, 
instruct and navigate people in dangerous, critical 
situations, and increase the effectiveness of crisis 
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Computing and 
Informatics 33 
(6), S. 1312–1332. 

management and rescue operations. One of the 
activities in the frame of the EU SF project CRISIS 
was called "Extremely expressive (hyper-expressive) 
speech synthesis for urgent warning messages 
generation". It was aimed at research and 
development of speech synthesizers with high 
naturalness and intelligibility capable of generating 
messages with various expressive loads. The 
synthesizers will be applicable to generate public 
alert and warning messages in case of fires, floods, 
state security threats, etc. Early warning in relation 
to the situations mentioned above can be made 
thanks to fire and flood spread forecasting; 
modelling thereof is covered by other activities of 
the CRISIS project. The most important part needed 
for the synthesizer building is the expressive speech 
database. An original method is proposed to create 
such a database. The current version of the 
expressive speech database is introduced and first 
experiments with expressive synthesizers developed 
with this database are presented and discussed. 

B, C, D, E UN OCHA - 
Hashtag 
standards for 
emergencies 

G UN OCHA https://www.unocha.org
/publication/policy-
briefs-studies/hashtag-
standards-emergencies 

The public is using Twitter for real-time information 
exchange and for expressing emotional support 
during a variety of crises, such as wildfires, 
earthquakes, floods, hurricanes, political protests, 
mass shootings, and communicable-disease tracking.  
By encouraging proactive standardization of 
hashtags, emergency responders may be able to 
reduce a big-data challenge and better leverage 
crowdsourced information for operational planning 
and response. 

A, B, C, D, 
E 

CDAC - The Role 
of Collective 
Platforms, 
Services and 
Tools to support 

G CDAC . 
http://www.cdacnetwor
k.org/tools-and-
resources/i/2017053107
2915-3fs0r 

To support the potential for collective 
communication and community engagement at 
national and global levels, eight recommendations 
for future action are proposed 
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Communication 
and Community 
Engagement in 
Humanitarian 
Action 

D GDACS - Disaster 
Alert and 
Coordination 
System 

T UN and EC-JRC / GDACS 
System 

https://www.gdacs.org/
alerts/ 

Provides alerts, information exchange and 
coordination in the first phase after major disasters 

D, E Alert 5 T Little Wildebeest 
Software 

https://play.google.com/
store/apps/details?id=co
m.littlewildebeestsoftwa
re.alert5.app 

Alert 5 delivers critical alerts to you as soon as an 
event happens! Alerts are sent out via push 
notifications so you will always be the first to know. 
There is no need to repeatedly check the app to find 
updates. Currently Alert 5 notifies you of these types 
of alerts with more events still being added: Solar 
flare, Geomagnetic Storms, X-Ray bursts, Stock 
Market drops, Disease Outbreaks, Nuclear Incidents, 
Near Earth Objects (Asteroids, Comets, etc.). Solar 
weather is based on NOAA's space weather 
prediction center. Stock Market alerts are based off 
of the S&P 500 index. Disease Outbreak alerts use 
data from the CDC. Nuclear incidents are based on 
reports by the International Atomic Energy Agency. 
Near Earth Object warnings are based on JPL CNEOS 
Sentry system data. Only objects with a chance of 
hitting Earth are reported by this app. 

C, D Disaster Alert T Pacific Disaster Center https://play.google.com/
store/apps/details?id=di
sasterAlert.PDC 

Disaster Alert is a free, mobile app that provides 
individuals, families, and their loved ones with the 
information they need to stay safe anywhere in the 
world. Built on PDC’s DisasterAWARE® platform, 
Disaster Alert™ offers near real-time updates about 
18 different types of active hazards as they are 
unfolding around the globe. With Disaster Alert, you 
can customize early warning alerts, view situational 
analysis reports, and access modelled hazard 
impacts for selected hazards in a single, easy-to-use 
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map interface. Disaster Alert’s continuous stream of 
new information is automatically derived from only 
scientifically verified sources. When no official 
source is available, alerts are updated manually, 
presenting a small lag in time. Hazard updates 
provided with Disaster Alert include only active 
hazards. “Active Hazards” are part of a collection of 
recent incidents that have been designated as 
potentially hazardous to people, property, or assets 
by PDC. Global events (Automated): Hurricanes 
(tropical cyclones / typhoons), earthquakes, 
tsunamis, volcanos, floods, wildfires. Also included 
for the U.S. only are tornados and winter storms. 
Other Major events (Manual): Marine hazards, 
storms, droughts, and manmade incidents. Also 
included for Hawaii only are high surf advisories, 
high winds, and flash floods. 

D My Earthquake 
Alerts - US & 
Worldwide 
Earthquakes 

T jRustonApps https://play.google.com/
store/apps/details?id=co
m.jrustonapps.myearthq
uakealerts 

My Earthquake Alerts is a powerful earthquake 
information app which delivers all of the information 
you need, with push notifications included, all free of 
charge. It also includes a beautifully simple design 
optimized for the latest versions of Android. 
FEATURES 
- Live earthquake information from all around the 
world. 
- Free push alerts customized for you, with no 
restrictions. 
- Powerful search feature to find earthquakes dating 
back to 1970! 
- Beautiful & simple design, view earthquakes on a 
map and in a list. 
- Find the exact location, the depth and the distance 
away from you.  



This project has received funding from the European Union’s Horizon 2020 Coordination and 
Support Action programme under grant agreement No 740575. 

 

52 

D USGS ShakeAlert T United States Geological 
Survey (USGS) 

https://www.usgs.gov/n
atural-
hazards/shakealert 

The USGS ShakeAlert Earthquake Early Warning 
System uses earthquake science and technology to 
detect significant earthquakes quickly so that alerts 
can reach many people before shaking arrives. The 
seconds to tens of seconds of advance warning can 
allow people and systems to take actions to protect 
life and property from destructive shaking. 

A, B, C, D, 
E 

EN ISO 
22315:2018  
Societal security - 
Mass evacuation - 
Guidelines for 
planning 

S CEN/TC 391 https://standards.cen.eu
/dyn/www/f?p=204:110:
0::::FSP_PROJECT:62267
&cs=1C4927DB3227F490
201351056F3EBC2F8 

ISO 22315:2014 provides guidelines for mass 
evacuation planning in terms of establishing, 
implementing, monitoring, evaluating, reviewing, 
and improving preparedness. It establishes a 
framework for each activity in mass evacuation 
planning for all identified hazards. It will help 
organizations to develop plans that are evidence-
based and that can be evaluated for effectiveness. 
ISO 22315:2014 is intended for use by organizations 
with responsibility for, or involvement in, part or all 
of the planning for mass evacuation. It is applicable 
to all types and sizes of organizations that are 
involved in the planning for mass evacuation, such as 
local, regional, and national governments; statutory 
bodies; international and non-governmental 
organizations; businesses; and public and social 
groups. ISO 22315:2014 covers planning for mass 
evacuation in order to gain a more effective 
response during the actual evacuation. It will assist 
organizations to meet their obligation of saving 
human life and reducing suffering. ISO 22315:2014 
does not cover activities to stabilize the affected 
area after an evacuation, protect property, and 
preserve the environment. 
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2.2.2. Incident Command Organization 

Table 7: PCC Solutions for Incident Command Organization Topic 1 

Incident 
Command 
Organization 
Topic 1: 

Identify points 
of coordination 
in the different 
zones: from 
local (hot zone, 
warm zone ...) 
to regional and 
to national. 
Establish 
different levels 
of liaison 
officers, 
translators; 
communication; 
entrance 
points; and 
infrastructures 
as needed. 

TWG Solution 

Type 
[R = 

Research; G = 
Guidelines; S= 
Standards; T 

= Technology] 

Authors / Organization 
/Company Webpage / Source Description 

C, D, E Collaboration 
Capabilities for 
Crisis 
Management 
 

R 
 

Beaton, E. K.; Boiney, L. 
G.; Drury, J. L.; 
GreenPope, R. A.; 
Henriques, R. D.; 
Howland, M. D.; Klein, G. 
L. 
 

Wmsci 2010: 14th World 
Multi-Conference on 
Systemics, Cybernetics 
and    Informatics, Vol I 
 

When a crisis such as 9/11 occurs, it requires 
coordination and collaboration by a number of 
government agencies - as well as the private sector - 
with tightly choreographed activities from many 
organizations in multiple locations. Although there 
are accepted collaboration frameworks for operating 
in a "command and control" mode, where everyone 
understands who is in charge and what everyone's 
responsibilities are, there is not yet an accepted 
multi-agency "coordinate and collaborate" 
framework specifically designed for crisis 
management with less clear lines of authority. This 
paper presents Part I of a three-part framework that 
explicitly addresses the multiple characteristics of 
crisis management collaboration: time-sensitivity, 
synchronicity, non-collocation, and unrelated 
organizations. This first part of the framework 
identifies and describes the collaboration capabilities 
needed to support such crisis management, using 
United States aviation security as an example 
domain because it has all of the characteristics 
described above. Based on a literature search, 
governance review, and 19 on-site interviews with 
many aviation security stakeholders, we synthesize 
the common challenges discovered into 13 essential 
collaboration capabilities. We generalize these 
collaboration capabilities beyond the specifics of the 
aviation security domain so that other crisis 
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management environments that experience cross-
organizational, time-sensitive, safety-critical 
collaboration, such as disaster response or joint 
military command and control, may leverage 
concepts from this framework to organize 
information about their collaboration challenges and 
solutions. Finally, using an actual aviation security 
incident, we illustrate the value of systematically 
identifying and addressing collaboration capability 
shortfalls. 

D, E Whole of 
Government. The 
Solution to 
Managing Crises? 
 
 

R Carayannopoulos, 
George 
 

Australian Journal of 
Public Administration 76 
(2017), DOI: 
10.1111/1467-
8500.12227 
 

The frequency and severity of natural disasters has 
placed a clear emphasis on the role of governments 
in responding to these crises. During the past 
decade, disaster events have had a significant impact 
on the relevant communities as well as raising 
questions regarding the role of government and the 
bureaucratic coordination of planning and response 
processes. These events have placed a renewed 
focus on the ability of governments to plan, prepare, 
and respond in an effective way to crises. They have 
also tended to indicate that there remain serious 
challenges to government coordination and that 
crises create a unique series of challenges for the 
public sector. At the heart of understanding how 
governments respond to crises are notions of 
bureaucratic coordination. It has been suggested 
that joined-up or whole of government 
arrangements may provide an appropriate means in 
which to approach crisis management. As a result a 
number of key themes emerge including the nature 
of crisis management, role of leadership, 
understanding coordination, impact of 
organisational culture, and the interactions between 
individuals and institutions. This paper will consider 
these issues and provide a review of the relevant 
literature, to understand the synergies that exist in 
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connected responses to crises. The severity of 
natural disasters has placed an emphasis on the role 
of governments in responding. The forensic 
examination which occurs after events indicates that 
there are challenges to managing crises. Whole of 
government arrangements may provide an 
appropriate means in which to approach crisis 
management which merits exploration. 

C, D, E A Critical 
Examination of 
the Assumptions 
Regarding 
Centralized 
Coordination in 
Large-Scale 
Emergency 
Situations 
 

R Groenendaal, Jelle; 
Helsloot, Ira; Scholtens, 
Astrid 

Journal of Homeland 
Security and Emergency 
Management 10:1 
(2013), DOI: 
10.1515/jhsem-2012-
0053 
 
 

Scientists have extensively debated the effectiveness 
of different emergency response management 
models, with a particular focus on the "command 
and control" versus "coordination" models. This 
debate, which focuses on centralized coordination at 
the tactical and strategic levels, assumes that the 
activity of frontline units within and between 
response organizations must be aligned and that it is 
possible to exercise control over frontline units. In 
this article, we discuss these assumptions and argue 
that researchers overestimate the degree to which 
frontline units can and should be centrally 
coordinated during the acute phase of emergency 
situations. Instead, we provide a mechanism in 
which coordination naturally emerges from the task 
at hand when frontline units follow a few simple 
decision rules. In addition, two managerial 
intervention strategies are presented that only may 
work in specific situations when frontline units are 
likely to misinterpret the environment in which they 
operate. 

C, D, E Networking and 
Crisis 
Management 
Capacity: A 
Nested Analysis 
of Local-Level 
Collaboration in 

R Nohrstedt, Daniel 
 

American Review of 
Public Administration 
48:3 (2018), DOI: 
10.1177/027507401668
4585 

Studies of how actors collaborate across 
organizational boundaries to prepare for and 
respond to extreme events have traditionally 
focused on describing network structure whereas 
fewer studies empirically investigate how network 
relationships influence crisis management capacities. 
Using survey data on crisis management work in 
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Sweden 
 

Swedish municipalities, this study considers how the 
number of collaboration partners and venues for 
collaboration (networking) influence organizational 
goal attainment. Given managerial costs associated 
with increasingly complex collaboration networks, 
the study explores the diminishing returns 
hypothesis, which predicts a positive relationship 
between networking and goal attainment up to a 
certain point when payoffs do not increase. Results 
support a nonlinear relationship; networking at low 
levels had a positive effect on goal attainment 
whereas no relationship was found at moderate or 
high levels. To identify characteristics of 
collaboration conducive to performance, the study 
undertakes a comparative case study of two low-
residual cases where the relationship between 
networking and performance follow the predicted 
nonlinear curve and one deviant case where high 
levels of networking had a positive effect on 
performance. The cases show that stable 
interpersonal relationships, clarification of the terms 
of collaboration, shared problem perceptions, and 
coordination of joint decision making constitute 
important assembly mechanisms for overcoming 
collective action problems. 

A Challenges to 
effective crisis 
management: 
Using information 
and 
communication 
technologies to 
coordinate 
emergency 
medical services 
and emergency 

R Reddy, Madhu C.; Paul, 
Sharoda A.; Abraham, 
Joanna; McNeese, 
Michael; Deflitch, 
Christopher; Yen, John 
 

International Journal of 
Medical Informatics 78:4 
(2009), DOI: 
10.1016/j.ijmedinf.2008.
08.003 
 
 

Objective: The purpose of this study is to identify the 
major challenges to coordination between 
emergency department (ED) teams and emergency 
medical services (EMS) teams. Design: We 
conducted a series of focus groups involving both ED 
and EMS team members using a crisis scenario as 
the basis of the focus group discussion. We also 
collected organizational workflow data. Results: We 
identified three major challenges to coordination 
between ED and EMS teams including 
ineffectiveness of current information and 
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department 
teams 
 

communication technologies, lack of common 
ground, and breakdowns in information flow. 
Discussion: The three challenges highlight the 
importance of designing systems from socio-
technical perspective. In particular, these inter-team 
coordination systems must support socio-technical 
issues such as awareness, context, and workflow 
between the two teams. 

A, D International 
Standard 
Operating 
Procedures – 
Outline 

S EASeR Project https://www.easerproje
ct.eu/documents-and-
results-of-the-project/ 

The EASeR project focuses on a specific area of 
search and rescue (SAR) assessment called “barrier 
effect” during emergency interventions in response 
to natural disasters, especially earthquakes. The 
term “barrier effect”, used by the Fire Department 
of Pisa (IT), refers to obstacles resulting  from a wide  
range  of  environmental  factors  such  as:  heavy  
snow,  traffic resulting  from damaged road  systems  
through narrow/limited  escape  routes,  road  
interruptions,  non-coherent management of 
information flow (dissemination of false/fake 
information, correct information not taken  into 
account,  missing  basic  information). Such factors 
can severely hamper the general assessment in SAR 
as demonstrated by the personal experience of the 
USAR team of the Fire Dep. of Pisa in both national 
and international missions. EASeR shall provide a 
practical strategy to carry out the assessment in SAR 
more efficiently, with a positive cascade effect on 
the general performance of all subsequent 
operations. 

A, D INSARAG 
Guidelines 

G INSARAG https://www.insarag.org
/methodology/guideline
s 

The INSARAG’s primary purpose is to facilitate 
coordination between the various international 
USAR teams who make themselves available for 
deployment to countries experiencing devastating 
events of structural collapse due primarily to 
earthquakes. The group achieves such coordination 
through facilitating opportunities for communication 
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between these groups ahead of such events. These 
meetings of teams have resulted in many practical 
agreements between them that have streamlined 
working together during actual disasters. Much of 
the details on how these teams have agreed to work 
together can be found in the INSARAG Guidelines, a 
living document outlining the principles agreed 
within the group. 
The Guidelines consists of three volumes: (Volume I: 
Policy, Volume II: Preparedness and Response, 
Manual A: Capacity Building, Manual B: Operations, 
and Manual C: IEC/Rs Guide, and Volume III: 
Operational Field Guide). 

D UNDAC 
Handbook 

G UN Disaster Assessment 
and Coordination 
(UNDAC) 

https://www.unocha.org
/our-
work/coordination/un-
disaster-assessment-
and-coordination-undac 

The UNDAC Field Handbook is intended as an easily 
accessible reference guide for members of an 
UNDAC team before and during a mission to a 
disaster or emergency. The Handbook is not an 
authoritative instruction, but rather represents an 
accumulation of institutional memory related to 
processes and procedures for coordination as seen 
in the scope of the UNDAC Standard Terms of 
Reference. Its focus is on both the what and the how 
of international emergency response and is 
grounded in the mandate of the UN Office for the 
Coordination of Humanitarian Affairs (OCHA), which 
manages the UNDAC system. 
The Handbook is divided into six main themes that 
are broadly aligned with the functions of an On-Site 
Operations Coordination Centre (OSOCC). Each 
theme is divided into chapters that are written as 
stand-alone documents, referencing material across 
all themes. 

D Multi-Agency 
Response to 
Flood 
Emergencies 

G MEM Ireland http://mem.ie/protocol-
documents/ 

This Protocol will ensure that all agencies involved 
are aware of the functions and responsibilities 
assigned to them in a flooding scenario, so that the 
necessary emergency procedures are undertaken 
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without delay. The Protocol should not be 
interpreted as restricting initiative or common sense, 
having regard to the nature of the particular flooding 
emergency that may arise and the possibility of 
continually changing circumstances that may 
accompany any flooding emergency. The Protocol 
has been developed as a guide to good practice and 
not a prescriptive formula. 

A, D, E UN-CMCoord 
Field Handbook 

G UN OCHA https://www.unocha.org
/sites/unocha/files/%5B
E-
Version%5D%20UNCMC
oord%20Field%20Handb
ook%202.0%20%282018
%29.pdf 

The UN-CMCoord Field Handbook is a toolbox for 
CMCoord Officers and Focal Points (hereafter 
referred to as CMCoord Officers) and other 
practitioners working in the field of CMCoord who 
generally interact with military and other armed 
actors. It provides practical guidance, good practices 
and links to legal and technical references and tools 
pertaining to the CMCoord function. To make full 
use of its functions, the Handbook is best used 
online (http://dialoguing.org) to allow access to the 
multiple linked documents and references. 

A, B, C, D, 
E 

Adashi Systems 
Public Safety 
Software 

T Adashi http://www.adashi.com/ ADASHI is a comprehensive software platform for 
responding to, managing, and reporting critical 
incidents. It combines proven incident response and 
incident command capabilities in a networked 
emergency management system for coordinated use 
across all agencies, departments, and staff levels. 
Rapidly scale from broad operational view to 
incident-level detail. Decision Support Tools and 
critical data are provided instantaneously, based on 
the unique incident details provided by CAD and 
your response teams. 

A, B, C, D, 
E 

CLIO manager T Badger Software Ltd http://smart-
response.com/cliocomm
ercial.htm 

CLIO manager is a tool aimed at providing an 
effective, co-ordinated approach to planning and 
responding to critical incidents and events, it 
provides the user with a dashboard where 
information for operations can be centrally logged. 
Developed with emergency services and commercial 
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stakeholders, the tool has been used within the 
emergency services and civil resilience environment 
for many years. 

A, B, C, D, 
E 

Coordcom T Carmenta https://www.carmenta.c
om/en/products/carmen
ta-coordcom 

Carmenta CoordCom™ is a Command, Control, 
Communication, Computer & Information System 
(C4IS) for public safety organizations running an 
emergency response operation, as well as critical 
infrastructure protection operations such as border 
control. With CoordCom, call takers and dispatchers 
can control and coordinate the entire chain of 
emergency or incident events, from receiving and 
identifying an incoming emergency call or sensor 
alarm, to dispatching the right resources to the 
incident location. Carmenta now provides a range of 
exclusive software services that can be easily 
integrated into existing systems, such as our 
powerful Voice-as-a-Service function which 
combines all available voice sources in a single 
conference call, regardless of your processes. 
Incorporate voice communication from TETRA, PSTN 
and SIP telephony into mission conferences directly 
from your operations support system, thereby 
connecting all relevant staff and control room 
operators. 

A, B, C, D, 
E 

CRIMSON T DIGINEXT https://crimson.diginext.
fr/en/ 

CRIMSON is a solution allowing security actors to 
share a common vision of the operational situation, 
in order to facilitate decision-making, to facilitate 
the transmission of orders and their execution 
monitoring. CRIMSON offers unique functionalities 
for training crisis managers and field teams for 
operational management on a daily basis as well as 
in times of crisis. 
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A Disaster Surveyor T Disaster Surveyor https://play.google.com/
store/apps/details?id=co
m.insaragapp.dsapp 

Disaster Surveyor is a dedicated smart device app, 
designed by and for international and domestic first 
responders for collecting information to help 
coordinate search and rescue operations. Using 
standard United Nations INSARAG forms, FEMA and 
UNOCHA icons for waypoints, ability to attach 
photos, upload forms to a web-based manager, hand 
draw any sketches for each form, mark waypoints 
with standardized icons, create tracks and waypoints 
that can be exported to KML or GPX formats for 
import into ArcviewGIS or other mapping solutions! 
Disaster Surveyor provides a complete solution to 
your emergency team coordination needs. 
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Table 8: PCC Solutions for Incident Command Organization Topic 2 

Incident 
Command 
Organization 
Topic 2: 

Prioritise 
response and 
resources 
allocation to 
avoid the 
collapse of the 
emergency 
response 
system: triage, 
build 
alternative 
scenario, 
identify trigger 
points… 

TWG Solution 

Type 

[R = 
Research; G = 
Guidelines; S= 
Standards; T 

= Technology] 

Organization / Authors / 
Company Webpage /Source Description 

A, C, E Decentralized 
Approach 
Considering 
Spatial Attributes 
for Equipment 
Utilization in Civil 
Engineering 
Disaster Response 
 

R Chen, Albert Y.; Pena-
Mora, Feniosky 
 

Journal of Computing in 
Civil Engineering 25:6 
(2011), DOI: 
10.1061/(ASCE)CP.1943-
5487.0000100 
  

After a disaster hits an urban area, well-organized 
response operations are required to efficiently 
mitigate the chaotic situation. Efficient distribution 
of resources, such as heavy construction equipment, 
is critical to urban search and rescue operations. The 
efficiency of these lifesaving operations depends on 
the delivery of required resources. Challenges within 
resource allocation operations for disaster response 
have been identified, which include the convergence 
of resources to the disaster-affected areas, lack of 
detailed information of available resources, and 
inefficient decision making for resource deployment. 
These challenges are obstacles to efficient search-
and-rescue operations. This paper presents an 
innovative approach that facilitates immediate 
equipment distribution in response to disasters. The 
equipment control structure, inspired by the 
behaviour control structure of honeybees' foraging, 
enables decentralized and collective decision-making 
for equipment prioritization and distribution. With 
the equipment control structure applied to facilities 
management such as construction equipment 
distribution, disaster-response operations have the 
potential to become more efficient. With the 
preliminary findings from computer simulation runs 
of the equipment control structure in a controlled 
environment, decision makers could evaluate 
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policies for equipment distribution in a decentralized 
disaster response. Future research will be directed 
toward evaluation of policies for the equipment 
control structure and validation of the model 
through interaction with emergency-response 
officials from the local, state, and federal emergency 
management agencies and deployment of the model 
to emergency drills. 

B, C Characterising 
resource use and 
potential 
inefficiencies 
during large-fire 
suppression in 
the western US 
 

R Katuwal, Hari; Dunn, 
Christopher J.; Calkin, 
David E. 
 

Int. J. Wildland Fire 
(International Journal of 
Wildland Fire) 26:7 
(2017), DOI: 
10.1071/WF17054 
 
 

Currently, limited research on large-fire suppression 
effectiveness suggests fire managers may over-
allocate resources relative to values to be protected. 
Coupled with observations that weather may be 
more important than resource abundance to achieve 
control objectives, resource use may be driven more 
by risk aversion than efficiency. To explore this 
potential, we investigated observed percentage of 
perimeter contained and self-reported containment 
values, the exposure index, and patterns of resource 
use during the containment and control phases of 
fire response. Fireline production capacity of 
responding resources typically exceeds final fire 
perimeter, often by an order of magnitude or more. 
Additionally, on average, 21% of total incident 
resource productive capacity was observed on the 
fire during the control phase, that is, after the fires 
cease to grow. Our results suggest self-reported 
percentage containment significantly 
underestimates actual percentage of perimeter 
contained throughout an incident, with reported 
values averaging only 70% contained at actual fire 
cessation. Combined, these results suggest a fire 
manager’s risk perception influences resource use 
and may unnecessarily expose responders to fireline 
hazards. These results suggest a considerable 
opportunity to improve large-fire management 
efficiency by balancing the likelihood and 
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consequences of fire escape against the opportunity 
cost of resource use. 

C, D A Location-
Allocation Model 
for More 
Consistent 
Humanitarian 
Supply Chains 
 

R Lauras, Matthieu; 
Vargas, Jorge; Dupont, 
Lionel; Charles, Aurelie 
 

Information Systems for 
Crisis Response and 
Management in 
Mediterranean    
Countries, Iscram-Med 
2015 
 

During the preparedness phase, humanitarians plan 
their relief response by studying the potential 
disasters, their consequences and the existing 
infrastructures and available resources. However, 
when the disaster occurs, some hazards can impact 
strongly the network by destroying some resources 
or collapsing infrastructures. Consequently, the 
performance of the relief network could be strongly 
decreased. The problem statement of our research 
work can be defined as the capability to design a 
consistent network that would be able to manage 
adequately the disaster response despite of 
potential failures or deficiencies of infrastructures 
and resources. Basically, our research work consists 
in proposing an innovative location-allocation model 
in order to improve the humanitarian response 
efficiency (cost minimization) and effectiveness 
(non-served beneficiaries minimization) regarding 
the foreseeable network weaknesses. A Stochastic 
Mixed Integer Program is proposed to reach this 
goal. A numerical application regarding the 
management of the Peruvian earthquake's relief 
network is proposed to illustrate the benefits of our 
proposition. 

D Static and 
dynamic resource 
allocation models 
for recovery of 
interdependent 
systems: 
Application to the 
Deepwater 
Horizon oil spill 
 

R MacKenzie, Cameron A.; 
Baroud, Hiba; Barker, 
Kash 
 

Annals of Operations 
Research 236:1 (2016), 
DOI: 10.1007/s10479-
014-1696-1 
 

Determining where and when to invest resources 
during and after a disruption can challenge policy 
makers and homeland security officials. Two 
decision models, one static and one dynamic, are 
proposed to determine the optimal resource 
allocation to facilitate the recovery of impacted 
industries after a disruption where the objective is to 
minimize the production losses due to the 
disruption. The paper presents necessary conditions 
for optimality for the static model and develops an 
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 algorithm that finds every possible solution that 
satisfies those necessary conditions. A deterministic 
branch-and-bound algorithm solves the dynamic 
model and relies on a convex relaxation of the 
dynamic optimization problem. Both models are 
applied to the Deepwater Horizon oil spill, which 
adversely impacted several industries in the Gulf 
region, such as fishing, tourism, real estate, and oil 
and gas. Results demonstrate the importance of 
allocating enough resources to stop the oil spill and 
clean up the oil, which reduces the economic loss 
across all industries. These models can be applied to 
different homeland security and disaster response 
situations to help governments and organizations 
decide among different resource allocation 
strategies during and after a disruption. 

A, D, E Interoperable 
semantic access 
control for highly 
dynamic 
coalitions 
 

R Koshutanski, Hristo; 
Mana, Antonio 
 

Security and 
Communication 
Networks 
3:6 (2010), DOI: 
10.1002/sec.148 

A coalition consists of independent organizations 
that share resources and skills to achieve significant 
mission objectives. Dynamic Coalition (DC) 
formations occur in response to some market 
demands, business requests, or disaster responses, 
to name a few. Partners forming a coalition are 
automatically selected given some business criteria 
and become active participants from the time the 
coalition is formed. Highly dynamic coalitions (HDCs) 
form a sub class of dynamic coalitions where the 
coalition formation and operation are strictly bound 
by time in order to provide a prompt reaction to 
some events. This type of dynamism poses the 
necessity of underlying security models and 
technologies allowing for automated coalition 
formation and operation. This paper presents a 
platform-driven approach to HDCs. It first defines a 
life cycle inherent to HDC formations, and then 
presents a platform-driven access control model that 
takes advantage of semantics of partners' 
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requirements to provide interoperable access 
control to resources shared in a coalition. Coalition 
partners can achieve a high level of service 
interoperation by enhancing their access control 
requirements with semantics of usage, and 
interlinking their semantics using class relations 
based on standard ontology. 

D Humanitarian 
crises, emergency 
preparedness and 
response: final 
report 

G UN OCHA https://www.unocha.org
/sites/unocha/files/Final
%20business%20engage
ment%20in%20emergen
cies%20report.pdf 

This report outlines the findings of a study on 
‘Humanitarian crises, emergency preparedness and 
response: the roles of business and the private 
sector’, undertaken by the Humanitarian Policy 
Group at the Overseas Development Institute, the 
Humanitarian Futures Programme at King’s College 
London, the UN Office for the Coordination of 
Humanitarian Affairs and Vantage Partners, with 
financial support from the UK Department for 
International Development. The nine-month study 
involved original research in Kenya, Jordan, 
Indonesia and Haiti and additional in-person and 
online consultations with leading humanitarian and 
private sector specialists. The entire study, including 
a March 2014 workshop, aimed to capture not only 
the private sector’s current role in humanitarian 
action, but also the role it might play alongside 
governments and aid agencies as the nature of 
vulnerability and crises evolves in the future. 

A, B, C, D, 
E 

3tc Software/ 
Guardian 
Command System 

T 3tc http://www.3tcsoftware
.com/guardian-system/ 

3tc Software provides a range of mission-critical 
software and modules to the UK public sector and 
global emergency services market to aid emergency 
operations focusing on efficiency and 
interoperability. The suite of software has been used 
by a range of FRSs (Fire and Rescue Services) and 
emergency agencies for over two decades. Integral 
to the 3tc Software Suite is the Guardian Command 
System which aids FRSs with greater resilience and 
resource management. 
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C, D, E Consequences 
Assessment 
ToolSet (CATS) 

T Leidos 
 

www.leidos.com CATS software assesses the consequences of 
technological and natural disasters to population, 
resources and infrastructure. Hazards accounted for 
in CATS range from natural disasters such as 
hurricanes and earthquakes, to technological 
disasters such as industrial accidents, terrorism, and 
acts of war. Developed under the guidance of the 
U.S. Defence Threat Reduction Agency (DTRA), CATS 
provides significant assistance in emergency 
managers training, exercises, contingency planning, 
logistical planning and calculating for humanitarian 
aid. CATS can be used to identify: 
• Roadblock distributions 
• Population and infrastructure at risk 
• Atmospheric plume footprints 
• Locations and resources for disaster recovery 
• Blast Effects 

A, D, E E Team T NC4 https://www.nc4.com/e-
team 

NC4's E Team® Emergency Operations Center (EOC) 
software solution is ideal for large and/or cross-
jurisdictional emergency management organizations. 
It provides a common operating picture so 
organizations can respond quickly to any crisis 
situation and execute a coordinated response based 
on real-time and historical information. The 
information in E Team can be simultaneously shared 
among emergency response teams, decision makers, 
and other agencies during the planning, response, 
and recovery phase of an emergency event. E Team 
is currently being used by numerous federal, state, 
and local governments and corporate enterprises in 
a variety of integrated applications such as: 
• Crisis management 
• Planned event management 
• Continuity of operations (COOP) 
• Interagency task forces 
• Intelligence fusion 
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B, C ICO Fire RMS T ICO Technologies inc. https://icosolutions.com
/en/solutions/emergenc
y/ 

ICO Fire RMS is an extensive RMS fire software 
managing every aspect of a fire department. All 
modules are entirely integrated and perform, among 
others, complete management of human resources, 
inventories, prevention components and 
emergency-responses. The software also features 
web and mobile applications offering unmatched 
field flexibility. 

A, B, C IntelliView for 
Fire & EMS 

T Silent Partner 
Technologies 

https://www.silentpartn
ertech.com/ 

Web-based asset and inventory management 
software for Fire & EMS. Includes mapping and 
reporting capabilities. 

A, B, C, D, 
E 

MDA command 
and Control 
system 

T Magen David Adom 
(Israel's National 
Emergency Medical 
Service) 

https://pos.driver-
project.eu/en/PoS/soluti
ons/13 

MDA C4I system allows for efficient, real time 
response to tasks on the field (e.g. people in need 
for medical assistance), by allocating the site, 
allocating the resources needed and available, 
tasking the resources and following up the 
accomplishment. This can be achieved for large 
number of incidents simultaneously and for large 
number of resources to the same task, grouping 
them if needed. The systems receives and 
disseminates information to dedicated apps both 
used by the general public as well as by the team 
members and volunteers. 
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Table 9: PCC Solutions for Incident Command Organization Topic 3 

Incident 
Command 
Organization 
Topic 3: 

Maintain 
situation 
awareness. 
Avoid the loss 
of information 
with shifts’ 
changes. 

TWG 
Solution Type Organization Webpage Description 

A, B, C, D, 
E 

Augmenting the 
Bird Table: 
Developing 
Technological 
Support for 
Disaster Response 
 

R Jones, David; Fischer, Joel 
E.; Rodden, Tom; Reece, 
Steven; Ramchurn, 
Sarvapali D.; Allen, Sophie 
 

Humanitarian 
Technology: Science, 
Systems and Global 
Impact 2016,   
107 (2015), DOI: 
10.1016/j.proeng.2015.06
.058 
 

The Orchid Project, in partnership with Rescue 
Global, is a collaborative project that drives the 
science of human-agent collectives to real-world 
applications in disaster response. During the 
2014 Angel Thunder exercise in the USA, 
researchers from the Orchid Project embedded 
with Rescue Global to complete an ethnographic 
study (Fischer et al., 2015). The study analysed 
Rescue Global's decision-making process and 
how the team managed situational uncertainty 
through their manual tabletop planning work. As 
a result, the Orchid Project has formed a 
number of principles, which are now leading the 
development of a system, the 'Augmented Bird 
Table', which aims to facilitate greatly improved 
situational awareness by producing a "common 
operation picture" which informs command-
and-control functions. This form of human-agent 
collective is based upon real needs established 
by the collaboration between academics and 
practitioners, and can therefore deliver real 
benefits in order to save lives in complex 
environments. 

A Qualitative and 
Quantitative Study 
on Videotaped 
Data for Fire 
Emergency 
Response 

R Nunavath, Vimala; Prinz, 
Andreas; Comes, Tina 
 

Leadership, Innovation 
and Entrepreneurship As 
Driving Forces of the    
Global Economy (2017) 
DOI: 10.1007/978-3-319-
43434-6_13 
 

During search and rescue (SAR) operations, 
information plays a significant role in 
empowering the emergency response personnel 
at various levels. But, understanding the 
information which is being shared 
between/among emergency personnel is 
necessary to improve current coordination 
systems. However, such systems can help the 
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first responders to gain/increase their situational 
awareness and coordination. Moreover, there is 
still the lack of automatic and intelligent tools 
that can contribute to structure, categorize, and 
visualize the communicated content that occur 
during SAR operations. Therefore, in this paper, 
we present the concept of such analysis by using 
the qualitative methodology and current 
findings from an indoor fire game. The result 
shows first responders' communicated content 
and their corresponding content categories. This 
approach, therefore, provides a better way to 
learn about exchanged information and relevant 
information categories from videotaped data. 

A, B, C The Impacts of ICT 
Support on 
Information 
Distribution, Task 
Assignment for 
Gaining Teams' 
Situational 
Awareness in 
Search and Rescue 
Operations 
 

R Nunavath, Vimala; 
Radianti, Jaziar; Comes, 
Tina; Prinz, Andreas 
 

Information Technology: 
New Generations, 425 
(2016) DOI: 10.1007/978-
3-319-28658-7_38 
 
 

Information and Communication Technology 
(ICT) has changed the way we communicate and 
work. To study the effects of ICT for Information 
Distribution (ID) and Task Assignment (TA) for 
gaining Teams' Situational Awareness (TSA) 
across and within rescue teams, an indoor fire 
game was played with students. We used two 
settings (smartphone-enabled support vs. 
traditional walkie-talkies) to analyse the impact 
of technology on ID and TA for gaining TSA in a 
simulated Search and Rescue operation. The 
results presented in this paper combine 
observations and quantitative data from a 
survey conducted after the game. The results 
indicate that the use of the ICT was good in 
second scenario than first scenario for ID and TA 
for gaining TSA. This might be explained as 
technology is more preferable and effective for 
information sharing, for gaining TSA and also for 
clear tasks assignment. 



This project has received funding from the European Union’s Horizon 2020 Coordination and 
Support Action programme under grant agreement No 740575. 

 

71 

C, D, E Information sharing 
in interteam 
responses to 
disaster 
 

R Waring, Sara; Alison, 
Laurence; Carter, Grace; 
Barrett-Pink, Chloe; 
Humann, Michael; Swan, 
Lauren; Zilinsky, Tomas 
 

Journal of Occupational 
and Organizational 
Psychology 91:3 (2018), 
DOI: 10.1111/joop.12217 
 
 

Research demonstrates that information sharing 
is facilitated by familiarity, and having a 
common understanding of problems, use of 
lexicon, and semantic meaning. These factors 
can be difficult to develop within extreme 
environments such as disasters as members of 
the multi-agency system that responds often 
have limited experience of working together. 
Public inquiries repeatedly highlight the impact 
of information sharing difficulties on public 
safety, but limited academic research has 
focused on identifying concrete behaviours that 
facilitate interteam information sharing within 
such environments. This paper presents a case 
study of a national disaster response exercise 
involving 1,000 emergency responders. Data 
consist of structured observations, recordings of 
interteam meetings, and interviews with 
emergency responders. Results of mixed-
method analysis indicate that interteam 
information sharing is delayed by limited 
situation awareness and poor articulation. 
Conversely, adopting behaviours that promote 
common frames for understanding interteam 
capabilities and information requirements 
improves information sharing and potentially 
reduces cognitive effort required to process 
information. Findings contribute to interteam 
communication theory by highlighting that in 
complex, time-constrained environments, 
having a shared understanding of responsibilities 
and information requirement is important for 
minimizing redundant deliberation and 
improving relevance and speed. Practitioner 
points Facilitating the exchange and 
interpretation of relevant information is 
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important for improving situation assessment, 
decision-making, and the implementation of 
appropriate actions for addressing risks. 
Interteam information sharing can be 
particularly challenging when teams are 
comprised of members from across different 
organizations with different language and 
cultures that must form ad hoc to rapidly 
respond to problems in extreme environments. 
Adopting communication strategies that develop 
common frames-of-reference can facilitate 
information sharing and interteam responses to 
disasters. 

C, D, E USING MODEL-
BASED 
SIMULATION FOR 
AUGMENTING 
INCIDENT 
COMMAND 
SYSTEM FOR 
DISASTER 
RESPONSE 
 

R Wood, David; Nagarajan, 
Meenakshi; Opp, 
Alexandra; Ganapathy, 
Subhashini; Cheatham, 
Michelle; Gallagher, John; 
Gruenberg, Jim; Smith, 
Jack 
 

2016 Winter Simulation 
Conference (Wsc) 
 

The National Incident Management System has 
become the dominant organizational model for 
the management of emergency and disaster 
response and recovery operations. The Incident 
Command System (ICS) provides reporting and 
operational templates that structure activities 
and the management of resources and 
communications during an incident or event. In 
an emergency situation, information can be 
sometimes contradictory and may not be 
"clean". In order for Command Officers to 
maintain good situation awareness of these 
dynamic situations, the system should be able to 
adapt by taking into account the type of 
information available, the specific task at hand, 
and knowledge derived from the information 
integration agent. This paper presents a design 
of ICS model and discusses the simulation 
architecture to support ICS commanders to 
potentially minimize cognitive load on decision 
makers, exploit semantic relationships in reports 
and sensor data to advice of invisible 
occurrences to better reflect ongoing 
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developments during crisis management. 

A, D, E CLIO manager T Badger Software Ltd http://smart-
response.com/cliocomme
rcial.htm 

CLIO manager is a tool aimed at providing an 
effective, co-ordinated approach to planning 
and responding to critical incidents and events, 
it provides the user with a dashboard where 
information for operations can be centrally 
logged. Developed with emergency services and 
commercial stakeholders, the tool has been 
used within the emergency services and civil 
resilience environment for many years. 

D CrowdTasker T Austrian Institute of 
Technology (AIT) 

https://pos.driver-
project.eu/en/PoS/solutio
ns/20 

CrowdTasker enables crisis managers to instruct 
large numbers of non-institutional (either 
spontaneous or pre-registered) volunteers with 
customizable tasks, contextual information, 
warnings and alerts, as well as to crowdsource 
information from them. The received feedback is 
evaluated and visualized and provides crisis 
managers with a detailed overview of the 
situation, which is used in turn to trigger 
adequate disaster relief services. When working 
with the volunteers that are already at a disaster 
site CrowdTasker allows the crisis managers to: 
• Dramatically reduce the time and effort 
needed to exchange information with these 
volunteers; 
• Differentiate between the volunteers based on 
their profiles (e.g. skills, health) and positions 
• Address the people that potentially possess 
local knowledge; 
• Alleviate the workload for emergency and 
response organizations; 

A, D, E E Team T NC4 https://www.nc4.com/e-
team 

NC4's E Team® Emergency Operations Center 
(EOC) software solution is ideal for large and/or 
cross-jurisdictional emergency management 
organizations. It provides a common operating 
picture so organizations can respond quickly to 
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any crisis situation and execute a coordinated 
response based on real-time and historical 
information. The information in E Team can be 
simultaneously shared among emergency 
response teams, decision makers, and other 
agencies during the planning, response, and 
recovery phase of an emergency event. E Team 
is currently being used by numerous federal, 
state, and local governments and corporate 
enterprises in a variety of integrated 
applications such as: 
• Crisis management 
• Planned event management 
• Continuity of operations (COOP) 
• Interagency task forces 
• Intelligence fusion 

A, C, D, E GeoSafe T GeoSafe www.geosafe.com GeoSafe is an easy-to-use software that allows 
the communication of critical data to the field 
and even neighbouring agencies on a different 
system. 

C, D, E MobiKAT T Fraunhofer IVI https://www.mobikat.net
/en.html 

Created and set up by Fraunhofer IVI in a project 
(Interreg III A Initiative 2005-7). MobiKat 
(Mobilitaetssicherung in 
Katastrophensituationen) is an integrated cross-
border (region Germany/Czech Republic) system 
for mobility management and situation 
awareness during catastrophic events. It was 
used in the past, mostly in the case of floods. 

A, C, D, E Zirkata T Burnology Pty ltd http://www.zirkarta.com The system can be used as a command, control 
and coordination system and a system for 
maintaining situational awareness at any 
hierarchical level (including by external 
stakeholders and the public), all in real time. A 
shared map is visible to all users in real time on 
all devices, including mobile devices. 

A, B, C, D, CRIMSON T DIGINEXT https://crimson.diginext.f CRIMSON is a solution allowing security actors to 
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E r/en/ share a common vision of the operational 
situation, in order to facilitate decision-making, 
to facilitate the transmission of orders and their 
execution monitoring. CRIMSON offers unique 
functionalities for training crisis managers and 
field teams for operational management on a 
daily basis as well as in times of crisis. 
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2.2.3. Knowledge Cycle  

Table 10: PCC Solutions for Knowledge Cycle Topic 1 

Knowledge 
Cycle Topic 1: 

Once the 
standard roles 
of different 
actors have 
been trained 
and drilled 
inside each 
agency, 
organize 
multiagency 
joint trainings 
and exercises 
with the focus 
on decision-
making, 
coordination 
and interactions 
between 
agents. Train in 
overlapped 
competences 
and limits of 
competences. 
Train the 
trainers of the 
different 

TWG Solution 

Type 
[R = 

Research; G = 
Guidelines; S= 
Standards; T 

= Technology] 

Organization / Authors / 
Company Webpage /Source Description 

A, B, C, D, 
E 

An architecture 
for co-designing 
participatory and 
knowledge-
intensive serious 
games 
 

R El Mawas, Nour 
 

Proceedings of the 2014 
International Conference 
on Collaboration    
Technologies and 
Systems (Cts) (2014), 
https://ieeexplore.ieee.o
rg/document/6867593 
 

In this paper we present the "Architecture for 
Representations, Games, Interactions, and Learning 
among Experts" (ARGILE) suitable for "participatory 
and knowledge-intensive" serious games. It 
proposes solutions within the context of targeted 
learning, concerning scenarios, in which conception 
of serious games, and their utilization through a 
better share by designers is considered. In this work, 
we are interested in the training of advanced 
expertise and complex practices (e.g. best practices 
acquisition in crisis management, decision making in 
complex socio-technical systems.) where the 
transmitted knowledge is in the form continuous 
evolution. The rules and the game objects are 
directly generated from a special discussion forum, 
which contains successive versions of the textual 
rules/items continuously discussed, co-built by the 
designers' community, and in strong relation with 
the players' community. We suggest a set of criteria, 
methodology and experiments to verify that the 
rules and game objects are easily annotated, 
discussed and modified by trainers and experts of 
the field using ARGILE. That will be illustrated 
concretely, using the ideas presented on an example 
in sustainability. 
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agencies. Share 
on-line training 
and exercises. 

E Analysis of the 
resilience of team 
performance 
during a nuclear 
emergency 
response exercise 
 

R Gomes, Jose Orlando; 
Borges, Marcos R. S.; 
Huber, Gilbert J.; 
Carvalho, Paulo Victor R. 
 

Applied Ergonomics 45:3 
(2014), DOI 
10.1016/j.apergo.2013.1
0.009 
 
 

The current work presents results from a cognitive 
task analysis (CTA) of a nuclear disaster simulation. 
Audio-visual records were collected from an 
emergency room team composed of individuals from 
26 different agencies as they responded to multiple 
scenarios in a simulated nuclear disaster. This 
simulation was part of a national emergency 
response training activity for a nuclear power plant 
located in a developing country. The objectives of 
this paper are to describe sources of resilience and 
brittleness in these activities, identify cues of 
potential improvements for future emergency 
simulations, and leveraging the resilience of the 
emergency response system in case of a real 
disaster. Multiple cm techniques were used to gain a 
better understanding of the cognitive dimensions of 
the activity and to identify team coordination and 
crisis management patterns that emerged from the 
simulation exercises. 

A, B, C, D, 
E 

Gamification for 
Data Gathering in 
Emergency 
Response 
Exercises 
 

R Meesters, Kenny; Ruhe, 
Aaron; Soetanto, Marvin 
 

Proceedings of the 9th 
European Conference on 
Games Based Learning    
(Ecgbl 2015) 

Our paper describes how gamification can be 
implemented in an emergency response exercise. In 
particular, we focus on the potential of gamification 
to support self-evaluation processes through the 
automated gathering of data about the participants' 
performance. Disaster-exercises are typically 
constructed around a scenario posing more or less 
known challenges to the participants, with the 
performance often determined only by observation. 
While these observations certainly have a value in 
their own right, since participants are deeply 
engaged and immersed in such exercises (e.g. 
detailed descriptions of events, immediate 
interpretation of data, and placing results in context) 
they also have their limitations. Especially in regards 
to learning in emergency response exercises we 
encounter limitations due to the observer's cognitive 
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limitations and the (limited) type of data that is 
being gathered. While external observations may be 
sufficient for evaluation the execution of tasks 
according to pre-determined standards, less well 
defined and complex processes, such as decision 
making processes, are more difficult to evaluate. 
Such processes are for example influenced by 
cognitive biases, group dynamics and even political 
motives. Finally, on a more practical level, the 
dependence on external observers adds an 
additional requirement to already resource-intense 
disaster exercises, especially considering the 
required expertise. We aim to demonstrate the 
potential of gamification in disaster exercises to 
support the structured collection of data regarding 
the performance of the participants. This data would 
support self-evaluation, in turn reducing the 
dependence on external observers and provide 
additional insights. First we derive different 
constructs from the various learning objectives 
associated with complex tasks such as group 
decision making, coordination and building 
situational awareness. Next we translate these 
constructs in quantifiable measurements enabling 
data collection. Finally, we implement these 
measurements in gamification elements in a disaster 
exercise game. The resulting data is presented to the 
participants enabling them to reflect on their own 
performance as a team reducing the dependence on 
external observers. This concept has been explored, 
developed and studied in an experimental setting. 
Ten volunteers were involved in the study, 
participating in a simulated emergency response 
exercise at the University of Amsterdam. In this test 
the focus of the exercise and the implemented 
gamifications elements were the decision making 
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process, information management and coordination 
efforts. For validation purposes, the participants 
were divided over three different groups each given 
the same tasks and challenges. Additional several 
experts in disaster exercises and decision making 
were present to compare the outcome of the 
groups' self-evaluations with their notes as 
'traditional' observers. Our results indicate that 
gamification can be a strong tool to gather 
quantitative data concerning the learning goals of 
the exercise that in turn helps participants to 
evaluate their own performance for complex tasks 
during disaster responses. Participants were to a 
large extent able to indicate the same lessons as the 
observers. Demonstrating that the collected data 
supported the participants to reflect on their 
performance and identify improvements 
themselves. Moreover, participants also indicated 
additional lessons learned which were not noted by 
the observers. 

A, B, C, D, 
E 

From Behavior 
Modeling to 
Communication, 
3D Presentation 
and Interaction: 
An M&S life cycle 
for serious games 
for training 
 

R Rocha, Rafaela V.; 
Campos, Marcio R.; 
Boukerche, Azzedine; 
Araujo, Regina B. 
 

2012 Ieee/Acm 16th 
International Symposium 
on Distributed 
Simulation and    Real 
Time Applications (Ds-
Rt) 
DOI: 10.1109/DS-
RT.2012.25 
 

The convergence of training simulations with serious 
games can incite trainees to a more active 
participation, improving their learning experience 
and involvement. Games are difficult and expensive 
to develop thus, methodologies that support both 
reuse throughout the M&S lifecycle and 
interoperability are critical. There are different M&S 
methodologies proposed to facilitate the 
development of new serious games for training. 
However, these methodologies typically do not 
provide support to the whole M&S life cycle, from 
behaviour modelling to communication and 3D 
presentation and interaction. In this paper, we 
introduce an M&S methodology to create, reuse and 
interoperate 3D serious games for training. We 
refined and validated this methodology by applying 
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it in a practical undergrad discipline, in which 
students modelled dozens of emergency 
management training simulations: from START triage 
and firefighting to emergency command and 
operations system. As results, we present a few 
developed scenarios. 

A, B, C, D, 
E 

Flipped Gaming 
for Enhanced 
Learning 
Outcome Crisis 
Preparedness 
Courses 
 

R Venemyr, Geir Ove; 
Bakken, Bjorn T.; Kionig, 
Linda; Ranglund, Ole 
Jorgen S.; Holen, Stig; 
Haave, Hanne; Vold, 
Tone; Braun, Robin 
 

2017 16th International 
Conference on 
Information Technology 
Based    Higher 
Education and Training 
(Ithet) 
 

Preparing for crisis and incidents have gained an 
increased focus, also within the educational system. 
At The Inland University of Applied Sciences, Campus 
Rena, in Norway, a Bachelor study is developed to 
cater for the increased need for educating staff not 
only in municipalities, but also in private 
organizations. Regulations and governmental 
instructions have also created a void between staff 
that can and know how to handle crisis and staff that 
need to know how to handle crisis. In addition, the 
preparedness issue, in order to avoid crisis, has 
received a lot of attention. The study has until 
recently been a mix of ordinary classroom education 
and exercises, both live and table top exercises, both 
which is costly and time consuming both in planning 
and execution. Two years ago, some faculty staff and 
a small group of students started to look into using 
games for educational purposes. Some of the games 
were free ware and downloadable from the internet, 
another game was developed by Bohemia 
Interactive Simulations (https://bisimulations.com/). 
Combining using MeTracker 
(http://www.concordeproject.eu/index.php/results/
developments/the-training-tools/1-metracker) for 
organizing the work during a training process, and 
the developed game, this has proved to be a 
powerful tool for learning about how to be prepared 
for and handle crisis. Even if the initial costs for 
development and licenses have been somewhat 
substantial, the tools will provide the students with a 
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unique possibility of simulating crisis in a higher 
volume than what is possible using live exercises. So 
far, the faculty staff has developed the scenarios for 
the students to play. The change from this is now to 
use a game based environment to play scenarios 
developed by the students themselves. The students 
that have tested this is in the third year of their 
study and the preliminary feedback from the 
students on this approach has been positive. The 
paper presents the results from interviews and 
observations, looking to establish how this approach 
has supported an enhanced learning outcome. 
Preliminary results provide support to the ideas of 
using the students own backgrounds and starting the 
reflection processes earlier (than in "ordinary" 
exercises). Also letting the students be actors in their 
own scenario can contribute towards the learning 
outcome. This combination of utilizing a game based 
and computer-based environment, with a physical 
play sphere, in combination with a prior session with 
scenario development, can prove to be the next step 
in utilizing game based learning. The paper also 
present a theoretical reasoning for utilizing games, 
and discuss how developing scenarios support 
reflection processes that will in turn enhance 
learning outcomes from a course. Kolb's experiential 
learning cycle in its original form provide valuable 
clues towards the processes that needs to be 
considered, and Donald Schon's works regarding the 
"reflective practitioner" contributes to enhance the 
understanding of how the learning process and how 
we as faculty staff can support our students in 
becoming reflective practitioners that are better 
equipped to prevent and handle crisis. 



This project has received funding from the European Union’s Horizon 2020 Coordination and 
Support Action programme under grant agreement No 740575. 

 

82 

E eNOTICE 
methodology for 
the preparation, 
organ 
isation,  
evaluation and 
follow up of CBRN 
exercises 
combined 
 with tests,  
validations or 
demonstrations 

G Kathleen Van 
Heuverswyn, Ine 
Huybrechts 
 

https://cloud.h2020-
enotice.eu/index.php/s/
QwyC8CL2exnq73G#pdf
viewer 

The CBRN Exercises Methodology and Templates are 
one of the key instruments developed for the 
eNOTICE project, a European Horizon 2020 EC 
funded project, under the Grant Agreement n° 
740521. eNOTICE aims at building a dynamic, 
functional and sustainable European network of 
CBRN Training Centres, testing and demonstration 
sites (CBRN TC), which is expected to enhance 
capacity building in training and user-driven 
innovation and research, based on well-identified 
needs.  
 

C, D, E Modelling crisis 
management for 
improved action 
and preparedness 

G Anna-Mari Heikkilä 
(Editor), Denis Havlik 
(Editor), Sascha 
Schlobinski (Editor) 

https://cris.vtt.fi/en/pub
lications/modelling-
crisis-management-for-
improved-action-and-
preparedness 

In recent years, the nature and magnitude of crises 
have changed globally, sometimes even drastically. 
Thus, crisis managers and other decision-makers are 
more and more likely to face large-scale crisis 
situations that would exceed the capacity of any 
local crisis management. CRISMA has been 
developed to enable crisis managers and other 
stakeholders model and simulate complex crisis 
scenarios and alternative response and mitigation 
actions in a realistic way. CRISMA aims to improve 
preparedness and resilience to crisis events by 
facilitating the manipulation and visualization of 
complex crisis scenarios, which typically have 
multiple effects on society and require the 
integration of expertise from multiple sectors, and 
involve financial and ethical concerns. The CRISMA 
Framework has been built to provide an 
environment that enables building up one's own 
crisis scenarios and integrating both new and legacy 
models and tools into the one simulation system. 
With the CRISMA Framework, crisis managers and 
other decision-makers are offered possibilities to 
combine models, data and expertise from many 
different sources, for creating a wider perception of 
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crisis scenarios and alternative preparedness, 
response and mitigation actions. Impact comparison 
and visualization improves multiorganisational 
cooperation and communication with other 
stakeholders and the public. This publication 
presents an overview on CRISMA solutions and how 
they can be used in real-life examples.  

A, C, D, E A Guide to 
Planning and 
Staging Exercises 

G MEM Ireland mem.ie/wp-
content/uploads/2017/0
7/A-Guide-to-Planning-
and-Staging-
Exercises.pdf 

‘A Framework for Major Emergency Management’ 
(2006) replaced the Framework for Co-ordinated 
Response to Major Emergency, which had 
underpinned major emergency preparedness and 
response capability since 1984. 
The Framework sets out the arrangements by which 
the Principal Response Agencies will work together 
in the management of large-scale incidents. 
This Guide to Planning and Staging Exercises is 
intended to support the Framework and provide 
guidance on running internal and joint / inter-agency 
exercise programmes. 

D Associated 
Programme on 
Flood 
Management 

T Associated Programme 
on Flood Management 

https://www.floodmana
gement.info/ifm-
helpdesk/education-2/e-
learning/ 

A variety of E-learning resources for flood and flood 
management. 

E EMCAPS   Electro
nic Mass Casualty 
Assessment & 
Planning 
Scenarios - 

T Johns Hopkins University http://www.hopkins-
cepar.org/EMCAPS/EMC
APS.html 

This standalone software program is intended to 
allow users to model disaster scenarios for drill 
planning and to use as an education resource. The 
EMCAPS Model allows to estimate casualties arising 
from biological (Anthrax, Plague, Food 
Contamination), chemical (blister, nerve and toxic 
agents) radiological (dirty bomb) or explosive (IED) 
attacks. 

B, C Fire Studio T Digital Combustion, Inc. https://firestudio.digitalc
ombustion.com/home-
page-dcweb 

Fire Studio is a professional software tool that allows 
you to create simulations for fire, hazmat, and other 
emergency simulations. It's realism is amazing. 
Firefighters make many decisions based solely on 
what they see. Training with Fire Studio will help 
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them make better decisions.   
B, C Flaim Trainer T FLAIM Systems http://flaimtrainer.com/ Flaim Trainer is an innovative VR trainer platform 

provides firefighters the capacity to train situations 
and scenarios that are inherently unsafe and difficult 
to reproduce or no longer possible due to 
environmental, community and regulatory 
constraints and Incur significant training cost in time, 
people and assets. 

D InaSAFE for QGIS T InaSAFE http://inasafe.org/ InaSAFE is free software that produces realistic 
natural hazard impact scenarios for better planning, 
preparedness and response activities. It provides a 
simple but rigorous way to combine data from 
scientists, local governments and communities to 
provide insights into the likely impacts of future 
disaster events. 

A, B, C, D, 
E 

JRC-POSEIDON 
system for 
excersises 

T EU Joint Research Centre https://ec.europa.eu/jrc
/en 

A tool to conduct table-top exercises. 

A, B, C, D, 
E 

Preparedness for 
Decision Making 
in Crisis 

T ITTI Sp. z o.o. https://pos.driver-
project.eu/en/PoS/soluti
ons/58 

PROCeed is a computer system which prepares its 
users for proper decision-making in crisis situations. 
It enables creating and running all kinds of 
simulation applications and can be used as an 
interactive decision-making training game, as well as 
a tool for multi-variant analysis. Implementation of 
simulation techniques enables accurate modelling of 
the actual emergency proceedings by providing all 
the necessary roles, flashpoints, events, physical 
objects, or the environment. While observing 
dynamically changing situation, application users can 
influence on the other users engagement and make 
various decisions affecting future course of events. 
Training and analysis carried out in the real world 
are the best solution, however they consume time 
and tend to be very expensive, particularly in terms 
of necessary repetition. Therefore, acting in 
simulated conditions is the optimal way of training 
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and analysis of situations. Within the constructed 
environment training and analysis are based on the 
fulfilling tasks in real-like conditions, using 
appropriate methods and tools, observing the 
consequences of one’s decisions and trying to assess 
the undertaken actions. Due to the high degree of 
repeatability and interactive features of training and 
analysis within the PROCeed system, it is possible to 
significantly reduce costs and increase effectiveness 
of the coaching process. In addition, this type of 
training and analysis can be provided more often 
and may consider wider range of possible options. 

B, D, E PROCeed 
Laboratory 

T ITTI Sp. z o.o. https://pos.driver-
project.eu/en/PoS/soluti
ons/68 

PROCeed Laboratory supports decision makers in 
choosing the best solutions by simulating the 
consequences of decisions and events that are based 
on predefined cause-effect rules. 
PROCeed Laboratory makes it possible for 
commanders to (1) identify the area at risk and 
threatened critical infrastructure, (2) assess the 
impact of materialised threat onto the critical 
infrastructure elements, (3) recognise the 
interdependencies among them, (4) get insight into 
the possible courses of action. The most important 
function it that the PROCeed Lab shows how the 
future course of action may be influenced by 
commanders’ decisions.   PROCeed Laboratory can 
be applied for mission planning during the response 
phase of a crisis. At that stage it can help 
commanders (or other decision makers) solve many 
expected dilemmas e.g. establishing priorities of 
actions, choosing the way of dispatching the limited 
resources, selecting more efficient procedure of 
action. 
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A Rad-ems T British Columbia Search 
and Rescue Association 

http://www.bcsara.com/
public-safety/sar-tools/ 

The Response Assessment and Decision making 
Support tool is designed to be a risk assessment tool 
to allow SAR managers and leaders to determine the 
appropriate responses to the varying conditions we 
see during a SAR task. It is a first of its kind tool in 
the world of Search and Rescue. The RADeMS tool is 
available as an app download for your iPhone, iPad 
or Android device. 
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Table 11: PCC Solutions for Knowledge Cycle Topic 2 

Knowledge 
Cycle Topic 2: 

Towards a 
complete cycle 
of knowledge. 
Adjust Standard 
Operational 
Procedures 
(SOPs), doctrine 
and pre-plans 
using the 
feedback from 
real incidents 
and from 
exercises 
testing them 
(evaluators, 
assessors, 
statistics…) and 
identify the 
main gaps to 
focus efforts in 
training, 
procedures, 
personnel and 
equipment. 
Evidence based 
on fire 
scenarios. The 
process 
learning of an 
organization 
goes through 

TWG Solution 

Type 
[R = 

Research; G = 
Guidelines; 

S= Standards; 
T = 

Technology] 

Organization / Authors / 
Company Webpage /Source Description 

A Introduction: 
Frameworks for 
disaster research 
 

R Knut Ole Sundnes 
 

 

Scandinavian Journal of 
Public Health 42:14 
(2014), DOI: 
10.1177/140349481351
4914 
 

For the most part, research and evaluations of 
disasters have lacked a standardised approach 
necessary to form a scientific basis for the discipline 
of health disaster. There has been an abundance of 
epidemiological research and quasi-scientific 
reports. However, for the most part, these have 
been devoid of rigorous scientific methodology. As 
such, it has been difficult to translate lessons learned 
in previous disasters into effective disaster 
prevention, mitigation, and interventions with a 
better outcome. Interventional research consists of 
evaluations of responses (actions) during and 
following disasters or evaluations of preparedness 
actions. Moreover, disaster research has been 
spread widely among a host of peer-reviewed 
journals in various disciplines. A substantial portion 
of the information on disaster management and 
response currently available resides in the grey 
literature in the form of after-action reports and 
projects provided by intergovernmental 
organisations such as United Nations agencies and 
non-governmental organisations. Most of the peer-
reviewed disaster literature has been in the form of 
case reports. These factors have contributed to the 
difficulty in synthesising the findings and have 
impaired the development of the science of health 
disaster. The lack of a common terminology for 
health disaster further impedes the development of 
the science. Thus, we have not optimised our ability 
to prevent destructive events from occurring (when 
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the 
identification of 
own ‘best 
practices’ and 
the external 
ones: 

• to collect 
experiences 
and convert 
them into 
guides, 

• to collect 
‘lessons 
learned’ 
and 
transform 
the best 
points into 
protocols, 

• to share 
experiences 
with the 
aim of 
generating 
standards. 

possible), mitigate the damage resulting from such 
events, and/or optimise the responses to a disaster, 
when they occur. In an effort to provide the 
structure needed to develop the science associated 
with disaster health, four frameworks have been 
proposed in these Guidelines: (1) conceptual; (2) 
structural; (3) operational; and (4) scientific. The first 
three frameworks provide the common language 
and the deconstruction of the elements involved in 
or present in a disaster scenario. The structural 
framework is further divided into two main parts, 
the longitudinal and the transectional structure. The 
last framework addresses the applicable scientific 
methods and how to translate this science to the 
stakeholders to be incorporated into actionable 
plans. The identification of key generic structures is 
essential for understanding the pathophysiology of 
disasters and the preparedness for, as well as the 
responses to them. Further, the essential concepts 
of priorities, interrelationships, administration, 
assessments, identification of needs, selection and 
planning of interventions, implementation, 
evaluation, and information are described in 
separate chapters. A consensus must be sought for a 
commonly accepted terminology for health disaster 
research. 

B CRISIS 
MANAGEMENT 
EVALUATION: 
FORMALISATION 
& ANALYSIS OF 
COMMUNICATIO
N DURING FIRE 
INCIDENT IN 
AMSTERDAM 
AIRPORT TRAIN 

R Boersma, Kees; 
Passenier, David; Mollee, 
Julia; van der Wal, C. 
Natalie 
 

Proceedings 26th 
European Conference on 
Modelling and 
Simulation Ecms    2012 
 

Communication and inter-organizational 
coordination in crisis management are of uttermost 
important for all processes and can lead to fast and 
effective averting or ending of a crisis situation. In 
this paper, a real world incident of a fire in the 
Amsterdam Airport Schiphol train tunnel was 
formalised, based on a public inquiry report, and 
subsequently, the emergency response to the 
incident was analysed by means of automatic 
property checking. It is shown how this approach is a 
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TUNNEL 
 
 

convenient and effective manner to analyse 
communication and coordination practices in crisis 
management and to evaluate what went wrong, 
where and when. 

D Developing a 
Community of 
Practice to Learn, 
Share and 
Improve in 
Emergency 
Management 
 

R Gimenez, Raquel; 
Hernantes, Josune; 
Labaka, Leire; Maria 
Sarriegi, Jose; Lauge, Ana 
 

Proceedings of the 15th 
European Conference on 
Knowledge Management    
(Eckm 2014), Vols 1-3 
 

Natural disasters such as earthquakes, fires, and 
floods mostly hit unexpectedly without warning so it 
is important to be prepared having the expertise and 
knowledge readily available. However, despite the 
efforts made by organizations to identify lessons 
from failure, how often are the same mistakes 
repeated? In emergency management field there is 
still a limited availability of lessons learned and best 
practices due to several reasons. Much information 
exists as fragmented tacit knowledge in the heads of 
various responders and crisis managers from 
different countries and organizations. For the 
improvement of emergency management it is crucial 
to develop suitable tools that allow main 
stakeholders to build, share, and apply experiences 
and lessons learned from previous crises. In this way, 
mistakes could be avoided and best practices could 
be replicated. Virtual Communities of Practice 
(VCoPs) provide an ideal platform that allows groups 
of people concerned about the same topic to share 
and increase their knowledge and expertise. This 
paper describes the findings obtained during the 
development of a VCoP within a project funded by 
the European Commission. This VCoP involves 
multidisciplinary stakeholders from several 
organizations and nationalities, and has the 
objective to contribute to the knowledge sharing of 
lessons learned and best practices in the emergency 
preparedness and recovery for earthquakes, floods, 
and fires. The paper describes the barriers that limit 
the members of the VCoP to sharing lessons learned 
and best practices identified in three disaster 
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scenario based workshops. Furthermore, it explains 
the functionalities for the technological platform of 
the VCoP to overcome these barriers validated by 
the VCoP members in a case study. 

C, D, E Education in 
Disaster 
Management and 
Emergencies: 
Defining a New 
European Course 
 
 

R Khorram-Manesh, Amir; 
Ashkenazi, Michael; 
Djalali, Ahmadreza; 
Ingrassia, Pier Luigi; 
Friedl, Tom; Armin, Gotz 
von; Lupesco, Olivera; 
Kaptan, Kubilay; Arculeo, 
Chris; Hreckovski, Boris; 
Komadina, Radko; 
Fisher, Philipp; Voigt, 
Stefan; James, James; 
Gursky, Elin 
 

Disaster Medicine and 
Public Health 
Preparedness 
9:3 (2015), DOI 
10.1017/dmp.2015.9 
 

Objective: Unremitting natural disasters, deliberate 
threats, pandemics, and humanitarian suffering 
resulting from conflict situations necessitate swift 
and effective response paradigms. The European 
Union's (EU) increasing visibility as a disaster 
response enterprise suggests the need not only for 
financial contribution but also for instituting a 
coherent disaster response approach and 
management structure. The DITAC (Disaster Training 
Curriculum) project identified deficiencies in current 
responder training approaches and analysed the 
characteristics and content required for a new, 
standardized European course in disaster 
management and emergencies. Methods: Over 35 
experts from within and outside the EU representing 
various organizations and specialties involved in 
disaster management composed the DITAC 
Consortium. These experts were also organized into 
5 specifically tasked working groups. Extensive 
literature reviews were conducted to identify 
requirements and deficiencies and to craft a new 
training concept based on research trends and 
lessons learned. A pilot course and program 
dissemination plan was also developed. Results: The 
lack of standardization was repeatedly highlighted as 
a serious deficiency in current disaster training 
methods, along with gaps in the command, control, 
and communication levels. A blended and 
competency-based teaching approach using 
exercises combined with lectures was recommended 
to improve intercultural and interdisciplinary 
integration. Conclusion: The goal of a European 
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disaster management course should be to 
standardize and enhance intercultural and inter-
agency performance across the disaster 
management cycle. A set of minimal standards and 
evaluation metrics can be achieved through 
consensus, education, and training in different units. 
The core of the training initiative will be a unit that 
presents a realistic situation "scenario-based 
training." 

A Combining 
performance and 
outcome 
indicators can be 
used in a 
standardized way: 
A pilot study of 
two 
multidisciplinary, 
full-scale major 
aircraft exercises 
 
 

R Radestad, Monica; 
Nilsson, Helene; Castren, 
Maaret; Svensson, Leif; 
Ruter, Anders; Gryth, 
Dan 
 

Scandinavian Journal of 
Trauma Resuscitation & 
Emergency Medicine 20 
(2012), DOI: 
10.1186/1757-7241-20-
58 
 
 

Background: Disaster medicine is a fairly young 
scientific discipline and there is a need for the 
development of new methods for evaluation and 
research. This includes full-scale disaster exercisers. 
A standardized concept on how to evaluate these 
exercises, could lead to easier identification of 
pitfalls caused by system-errors in the organization. 
The aim of this study was to demonstrate the 
feasibility of using a combination of performance 
and outcome indicators so that results can be 
compared in standardized full-scale exercises. 
Methods: Two multidisciplinary, full-scale exercises 
were studied in 2008 and 2010. The panorama had 
the same setup. Sets of performance indicators 
combined with indicators for unfavourable patient 
outcome were recorded in predesigned templates. 
Evaluators, all trained in a standardized way at a 
national disaster medicine centre, scored the results 
on predetermined locations; at the scene, at hospital 
and at the regional command and control. Results: 
All data regarding the performance indicators of the 
participants during the exercises were obtained as 
well as all data regarding indicators for patient 
outcome. Both exercises could therefore be 
compared regarding performance (processes) as well 
as outcome indicators. The data from the 
performance indicators during the exercises showed 
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higher scores for the prehospital command in the 
second exercise 15 points and 3 points respectively. 
Results from the outcome indicators, patient survival 
and patient complications, demonstrated a higher 
number of preventable deaths and a lower number 
of preventable complications in the exercise 2010. In 
the exercise 2008 the number of preventable deaths 
was lower and the number of preventable 
complications was higher. Conclusions: Standardized 
multidisciplinary, full-scale exercises in different 
settings can be conducted and evaluated with 
performance indicators combined with outcome 
indicators enabling results from exercises to be 
compared. If exercises are performed in a 
standardized way, results may serve as a basis for 
lessons learned. Future use of the same concept 
using the combination of performance indicators 
and patient outcome indicators may demonstrate 
new and important evidence that could lead to new 
and better knowledge that also may be applied 
during real incidents. 

A, B, C, D, 
E 

Auditing 
Management 
Systems - Risk, 
Resilience, 
Security and 
Continuity - 
Guidance for 
Application 
ANSI/ASIS SPC.2 
(2014) 

S ANSI https://webstore.ansi.or
g/standards/asis/ansiasis
spc2014 

This Standard provides guidance for conducting 
resilience, security, crisis, continuity and other risk-
based audits within the context of management 
systems and includes practical advice on conducting 
audits. It will provide guidance on the management 
of audit programs, conduct of internal or external 
audits of risk and resilience-based management 
systems such as security, crisis, continuity, and 
emergency management, including the competence 
and evaluation of auditors. 

A, B, C, D, 
E 

Innovative Tools, 
Studies and 
Systems -  
Strengthening 
Emergency 

G IFRC https://media.ifrc.org/ifr
c/wp-
content/uploads/sites/5
/2018/09/Metodologias
_EN1.pdf 

Within    the    framework    of    the    “Strengthening               
Emergency               Response      Capacity      in      the      
Americas”     project     (CREA,     by     its    Spanish    
Acronym)    that    is    being  implemented  in  five  
Latin  American        countries        (Haiti,        
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Response 
Capacity in the 
Americas - CERA 

Honduras, Jamaica, Nicaragua and Dominican    
Republic),    with    the    financial  support  of  the  
Canadian  government   and   the   Canadian   Red   
Cross,   CREPD   has   provided   technical     support     
within     the     lines   of   work   mentioned   above.   
As  the  result  of  the  joint  work  of   National   
Societies’   technical   staff   and      volunteers,   the   
IFRC   Secretariat,  and  the  Canadian  Red  Cross,    
several    innovative    tools    have been developed 
to contribute to   strengthening   local   response   
systems  and  promoting  organized  institutional 
development. 

E Guidelines for 
first responders 
to a CRBN 
incident 

G NATO https://www.google.co
m/url?sa=t&rct=j&q=&e
src=s&source=web&cd=
1&ved=2ahUKEwjOjPPYj
tHnAhWvsaQKHSsiDSIQF
jAAegQIBhAB&url=https
%3A%2F%2Fwww.nato.i
nt%2Fnato_static_fl2014
%2Fassets%2Fpdf%2Fpdf
_2016_08%2F20160802
_140801-cep-first-
responders-CBRN-
eng.pdf&usg=AOvVaw2Z
ZVIyB8kg8KJhlU1L9bvu 

The response guidelines provide generic advice and 
guidance on procedures, capabilities and equipment 
required to implement an effective response. They 
are designed to improve multi-agency 
interoperability in first response to a CBRN incident 
and provide guidance on when regional, national or 
international assistance may be required. The 
guidelines serve as a checklist and have been 
prepared to help planners in EAPC nations 
determine their own level of capability through self-
assessment. Implementation of the guidelines is 
entirely optional. 

E ALOHA T EPA - United Staes 
Environmental 
Protection Agency 

https://www.epa.gov/ca
meo/aloha-software 

ALOHA (Areal Locations of Hazardous Atmospheres) 
is a computer program designed especially for use by 
people responding to chemical releases, as well as 
for emergency planning and training. ALOHA models 
key hazards—toxicity, flammability, thermal 
radiation (heat), and overpressure (explosion blast 
force)—related to chemical releases that result in 
toxic gas dispersions, fires, and/or explosions. 
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D Disasters 
Worldwide 

T Thomas Maher https://play.google.com/
store/apps/details?id=co
m.jimsuplee.disasterswo
rldwide 

Disasters wordwide from 1900-2008. A 
comprehensive listing of over 17,000 disasters, 
natural and otherwise, from around the globe. Since 
1988 the WHO Collaborating Centre for Research on 
the Epidemiology of Disasters (CRED) has been 
maintaining an Emergency Events Database EM-DAT. 
EM-DAT was created with the initial support of the 
WHO and the Belgian Government. The main 
objective of the database is to serve the purposes of 
humanitarian action at national and international 
levels. It is an initiative aimed to rationalize decision 
making for disaster preparedness, as well as 
providing an objective base for vulnerability 
assessment and priority setting. For example, it 
allows on to decide whether floods in a given 
country are more significant in terms of its human 
impact than earthquakes or whether a country is 
more vulnerable than another for computing 
resources is. 

B, D, E JRC Database on 
natural disasters 

T EU Joint Research Centre 
(JRC) 

http://enatech.jrc.ec.eur
opa.eu/ 

Technological accidents triggered by a natural 
hazard or disaster which result in consequences 
involving hazardous substances (e.g. fire, explosion, 
toxic release) are commonly referred to as Natech 
accidents. The aim of this database is to 
systematically collect information on Natech 
accidents that occurred worldwide and allow the 
searching and analysis of Natech accident reports for 
lessons-learning purposes. 

D OpenQuake T GEM https://www.globalquak
emodel.org/oq-getting-
started 

Global Earthquake Model Foundation is a 
collaboration between public and private 
international institutions working towards seismic 
risk analysis, prevention, awareness and disaster 
management planning. It has created several tools 
that serve scientific and operational purposes. 
OPENQUAKE is a suite of open-source software that 
performs seismic hazard, risk and loss assessment 
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(the most famous and recognized for seismic risk 
assessment). 
• GEM’s inventory capture tools  
• Earthquake consequence database: 
https://gemecd.org/ 

E Wiser (Wireless 
Information 
System for 
Emergency 
Responder) 

T US National Library of 
Medicine 

https://wiser.nlm.nih.go
v/ 

WISER is a system designed to assist first responders 
in hazardous material incidents. WISER provides a 
wide range of information on hazardous substances, 
including substance identification support, physical 
characteristics, human health information, and 
containment and suppression advice. 

B, D, E RAPID-N T EU Joint Research Centre 
(JRC) 

https://ec.europa.eu/jrc
/en/publication/introduc
tion-rapid-n-natech-risk-
analysis-and-mapping-
beginners-guide 

The Rapid Natech Risk Analysis and Mapping System 
(RAPID-N) is an on-line software for the quick 
analysis and mapping of Natech accident risk both at 
local and regional levels. The system unites natural-
hazard impact assessment, Natech scenario 
development, and chemical accident consequence 
analysis capabilities under a single roof, which 
features a modular, extensible, and collaborative 
architecture facilitating data entry, analysis and 
visualization. 
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2.2.4. Pre-planning 

 
Table 12: PCC Solutions for Pre-Planning 

Pre-Planning: 

Base the 
prediction of 
scenarios on 
historical 
events and on 
statistics 
(baseline), 
including the 
modelling of 
the actual 
conditions (at 
local level) and 
human factors 

 

TWG Solution Type Authors / Organization 
/Company Webpage / Source Description 

A, B, C, D, 
E 

Balaraman, Vivek; 
Hayatnagarkar, 
Harshal; Singh, 
Meghendra; 
Duggirala, Mayuri 
(2016): Towards 
Better Crisis 
Management in 
Support Services 
Organizations 
Using Fine 
Grained Agent 
Based Simulation. 
In: Semantic Web 
- Iswc 2014, Pt Ii 
9862, S. 366–375. 
DOI: 
10.1007/978-3-
319-44832-9_24. 

R Human Centric 
SystemsTCS Research 
Pune India 

https://link.springer.com
/chapter/10.1007/978-3-
319-44832-9_24 

Critical support service operations have to run 24 x 7 
and 365 days a year. Support operations therefore 
do contingency planning to continue operations 
during a crisis. In this paper we explore the use of 
fine-grained agent-based simulation models, which 
factor in human-behavioural dimensions such as 
stress, as a means to do better people planning for 
such situations. We believe the use of this approach 
may allow support operations managers to do more 
nuanced planning leading to higher resilience, and 
quicker return to normalcy. We model a prototypical 
support operation, which runs into different crisis 
severity levels, and show for each case, a reasonable 
size of the crisis team that would be required. We 
identify two contributions in this paper: First, 
emergency planning using agent based simulations 
have mostly focused, naturally, on societal 
communities such as urban populations. There has 
not been much attention paid to study crisis 
responses within support services organizations and 
our work is an attempt to address this deficit. 
Second, our use of grounded behavioural elements 
in our agent models allows us to build complex 
human behaviour into the agents without sacrificing 
validity. 
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D Achour, Nebil; 
Pascale, Federica; 
Price, Andrew D. 
F.; Polverino, 
Francesco; 
Aciksari, Kurtulus; 
Miyajima, 
Masakatsu et al. 
(2016): Learning 
lessons from the 
2011 Van 
Earthquake to 
enhance 
healthcare surge 
capacity in 
Turkey. In: 
Environmental 
Hazards-Human 
and Policy 
Dimensions 15 
(1), S. 74–94. DOI: 
10.1080/1747789
1.2016.1139539. 

R Anglia Ruskin University, 
Cambridge, UK 
Federico II University, 
Napoli, Italy 
Istanbul Bilim University, 
Istanbul, Turkey 
Kanazawa University, 
Kanazawa, Japan 
Istanbul University, 
Istanbul, Turkey 

https://www.tandfonline
.com/doi/abs/10.1080/1
7477891.2016.1139539?
journalCode=tenh20 

Historically, Turkey has adopted a reactive approach 
to natural hazards which resulted in significant 
losses. However, following the 1999 Kocaeli 
Earthquake, a more proactive approach has been 
adopted. This study aims to explore the way this 
new approach operates on the ground. A 
multinational and multidisciplinary team conducted 
a field investigation following the 2011 Van 
Earthquake to identify lessons to inform healthcare 
emergency planning in Turkey and elsewhere. The 
team interviewed selected stakeholders including, 
healthcare emergency responders, search and 
rescue services, ambulance services, and health 
authority representatives, in addition to conducting 
a focus group. Data were analysed according to an 
open coding process and SWOT (strength, weakness, 
opportunity, and threat) analysis. The findings 
suggest that the approach succeeded in developing a 
single vision by consolidating official efforts in a 
more structured way, mobilising many governmental 
and non-governmental organisations, securing 
significant amounts of resources including physical 
and human, and increasing the resilience and 
flexibility of infrastructure to expand its capacity. 
However, more attention is required to the 
development of stronger management procedures 
and acquisition of further resources. 

C, D Barahona, 
Francisco; Ettl, 
Markus; Petrik, 
Marek; 
Rimshnick, Peter 
M. (2013): AGILE 
LOGISTICS 
SIMULATION AND 
OPTIMIZATION 
FOR MANAGING 

R IBM T.J. Watson 
Research Center 
Yorktown, NY 10520, 
USA 

http://informs-
sim.org/wsc13papers/in
cludes/files/295.pdf 

Catastrophic events such as hurricanes, earthquakes 
or floods require emergency responders to rapidly 
distribute emergency relief supplies to protect the 
health and lives of victims. In this paper we develop 
a simulation and optimization framework for 
managing the logistics of distributing relief supplies 
in a multi-tier supply network. The simulation model 
captures optimized stocking of relief supplies, 
distribution operations at federal or state-operated 
staging facilities, demand uncertainty, and the 
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DISASTER 
RESPONSES. In: 
2016 Winter 
Simulation 
Conference 
(Wsc), S. 3340–
3351. 

dynamic progression of disaster response 
operations. We apply robust optimization 
techniques to develop optimized stocking policies 
and dispatch of relief supplies between staging 
facilities and points of distribution. The simulation 
framework accommodates a wide range of disaster 
scenarios and stressors, and helps assess the efficacy 
of response plans and policies for better disaster 
response. 

E O'Neill, Martin; 
Mikler, Armin R.; 
Indrakanti, 
Saratchandra; 
Tiwari, Chetan; 
Jimenez, Tamara 
(2014): RE-PLAN. 
An Extensible 
Software 
Architecture to 
Facilitate Disaster 
Response 
Planning. In: Ieee 
Transactions on 
Systems Man 
Cybernetics-
Systems 44 (12), 
S. 1569–1583. 
DOI: 
10.1109/TSMC.20
14.2332137. 

R University of North 
Texas 

https://ieeexplore.ieee.o
rg/document/5168098 

Computational tools are needed to make data-
driven disaster mitigation planning accessible to 
planners and policymakers without the need for 
programming or geographic information systems 
expertise. To address this problem, we have created 
modules to facilitate quantitative analyses pertinent 
to a variety of different disaster scenarios. These 
modules, which comprise the REsponse PLan 
ANalyzer framework, may be used to create tools for 
specific disaster scenarios that allow planners to 
harness large amounts of disparate data and execute 
computational models through a point-and-click 
interface. Bio-E, a user-friendly tool built using this 
framework, was designed to develop and analyse 
the feasibility of ad hoc clinics for treating 
populations following a biological emergency event. 
In this paper, the design and implementation of the 
RE-PLAN framework are described, and the 
functionality of the modules used in the Bio-E 
biological emergency mitigation tools are 
demonstrated. 

C Poursanidis, 
Dimitris; 
Kochilakis, 
Giorgos; 
Chrysoulakis, 
Nektarios; 

R Institute of Applied and 
Computational 
Mathematics of the 
Foundation for Research 
and Technology-Hellas 
(IACM-FORTH), 

https://www.spiedigitalli
brary.org/conference-
proceedings-of-
spie/9245/924513/Web-
service-tools-in-the-era-
of-forest-fire-

Wildfires in forests and forested areas in South 
Europe, North America, Central Asia and Australia 
are a diachronic threat with crucial ecological, 
economic and social impacts. Last decade the 
frequency, the magnitude and the intensity of fires 
have increased even more because of the climate 
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Varella, Vassiliki; 
Kotroni, Vassiliki; 
Eftychidis, 
Giorgos; 
Lagouvardos, 
Kostas (2014): 
Web service tools 
in the era of 
forest fire 
management and 
elimination. In: 
Earth Resources 
and 
Environmental 
Remote 
Sensing/Gis 
Applications V 
9245. DOI: 
10.1117/12.2066
474. 

Iheraklion, Greece management/10.1117/1
2.2066474.full?SSO=1 

change. An efficient response to such disasters 
requires an effective planning, with an early 
detection system of the ignition area and an 
accurate prediction of fire propagation to support 
the rapid response mechanisms. For this reason, 
information systems able to predict and visualize the 
behaviour of fires, are valuable tools for firefighting. 
Such systems, able also to perform simulations that 
evaluate the fire development scenarios, based on 
weather conditions, become valuable Decision 
Support Tools for fire mitigation planning. A Web-
based Information System (WIS) developed in the 
framework of the FLIRE (Floods and fire risk 
assessment and management) project, a LIFE+ co-
funded by the European Commission research, is 
presented in this study. The FLIRE WIS use forest fuel 
maps which have been developed by using 
generalized fuel maps, satellite data and in-situ 
observations. Furthermore, it leverages data from 
meteorological stations and weather forecast from 
numerical models to feed the fire propagation model 
with the necessary for the simulations inputs and to 
visualize the model's results for user defined time 
periods and steps. The user has real-time access to 
FLIRE WIS via any web browser from any platform 
(PC, Laptop, Tablet, Smartphone). 

A, B, C, D, 
E 

Tag-Eldeen, 
Zeinab 
Noureddine 
(2017): Bridging 
urban planning 
knowledge into 
post-disaster 
response. Early 
Recovery Road 
Map within the 
International 

R KTH, School of 
Architecture and the 
Built Environment (ABE), 
Urban Planning and 
Environment. The 
Swedish University of 
Agriculture Sciences, 
Sweden. 

http://www.diva-
portal.org/smash/record
.jsf?pid=diva2%3A11339
97&dswid=5367 

Given the scale and the complexity of urban disaster, 
significant efforts have been intensified by the 
International Humanitarian Community over the last 
decade to develop an effective operational 
mechanism in post-disaster and conflict response, to 
create synergies between short-term relief measures 
and long-term development, and to maximize the 
efficient use of limited resources. In spite of the 
positive impact of these efforts on humanitarian 
response, the historical separation between relief, 
recovery and development continues with significant 
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Humanitarian 
Cluster System. 
In: International 
Journal of 
Disaster Risk 
Reduction 24, S. 
399–410. DOI: 
10.1016/j.ijdrr.20
17.05.023. 

practical implications on the effectiveness of 
humanitarian response programs, especially in urban 
disasters. This paper explores the viability of 
employing well-established planning knowledge to 
provide systematic ways to integrate the sectoral 
response activities, especially in complex urban 
settings, that help link the humanitarian response 
with recovery and development. A conceptual and 
operational framework named Early Recovery Road 
Map (ERRoMap) using urban planning knowledge is 
suggested as a new dimension to be added to the 
traditional role of the Global Cluster for Early 
Recovery (GCER) in the International Humanitarian 
Cluster System. The ERRoMap employs the three 
conceptualized terms of planning efforts: process, 
context, and outcome to re-organize the function of 
a 'City' under time-pressure. The process of making 
an ERRoMap is aimed to bridge the emergency 
response with recovery through organizing facts 
about disaster impacts in urban settings; identify 
essential areas for early recovery, join-up efforts of 
humanitarian actors and facilitate their 
communications with development actors. 

C UNDRR - 
Fuelbreaks: a part 
of wildfire 
prevention 

G UNDRR https://www.undrr.org/
publication/fuelbreaks-
part-wildfire-prevention 

Fire prevention covers controlling both fire hazards 
and fire risks. Preventing wildfires through 
controlling the quantity or arrangement of forest 
fuels can be a solution. Fuelbreaks are a common 
method of applying hazard reduction. Fuelbreaks are 
man-made areas with a reduced fuel load that act as 
barriers to stop or slow down fire spread. They are 
also designed to provide firefighters access and to 
act as a retreat for personnel and equipment to 
escape injury. A fuelbreak is always constructed in 
anticipation of future fires. Dimensions and locations 
of these barriers are often settled on the basis of 
expert’s judgment with very little scientific basis. 
Prediction of fuelbreaks width can be very difficult 
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even with the use of sophisticated models. This 
article is divided into these following sections: 
Firstly, background information on wildfire 
mechanism is given. Secondly, global trends in forest 
fires and their impacts are detailed. Thirdly, the use 
of fuelbreaks in fire management is explained. After 
that, examples of operational tools are shown and 
discussed. And finally, a conclusion on this issue and 
a summary of future needs are proposed. 

D GFDRR / World 
Bank – Learning 
from Disaster 
Simulation Drills 
in Japan 

G GFDRR https://www.gfdrr.org/e
n/publication/learning-
disaster-simulation-
drills-japan 

This report was developed to introduce Japanese 
disaster simulation drills as a model to help other 
countries plan and implement disaster simulation 
drill exercises. The main objectives of this guideline 
are to: 
1. Provide an overview of the institutional and 
legislative frameworks for Disaster Management 
which underpin the organization of disaster 
simulation drills in Japan; 
2. Introduce disaster simulation drills conducted by 
various national and community level organizations, 
such as: the government, schools, non-governmental 
organizations (NGOs), and the private sector; and, 
3. Introduce other tools for raising residents’ disaster 
awareness and preparedness. 

C GFMC – Best 
Practices and 
recommendation
s for Wildfire 
Suppression in 
contaminated 
areas, with focus 
on radioactive 
terrain 

G GFMC https://gfmc.online/liter
ature/fire-
management.html 

This report provides a review of the state-of-the-art 
practices and equipment for safe wildfire 
suppression in contaminated areas and includes 
recommendations for improvement of radioactive 
safety for the firefighters. 
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C CFPA - Forest 
fires. CFPA-E 
Guideline No 
6:2016 N 

G CFPA http://cfpa-e.eu/wp-
content/plugins/pdfjs-
viewer-
shortcode/pdfjs/web/vie
wer.php?file=http://cfpa
-e.eu/wp-
content/uploads/2013/0
1/CFPA_E_Guideline_No
_6_2016_N.pdf&downlo
ad=false&print=false&op
enfile=false 

The purpose of this document is to establish good 
practice to prevent the occurrence of a forest fire, to 
describe the main mechanisms to combat it, and to 
give practical guidance to those living on the 
countryside or those who like to enjoy the 
woodlands as recreation places in order to limit the 
possibility that these activities can be source of a 
forest fire. 

C, D, E A summary of risk 
areas and 
scenario analyses 
2012–2015 

G MSB https://www.msb.se/Rib
Data/Filer/pdf/28186.pd
f 

This report presents an overview and synthesis of 
the 14 scenario analyses conducted as part of the 
national risk and capability assessment between 
2012 and 2015. The report thus represents a 
response to Assignment 16 of MSB’s appropriation 
for 2015. 

E ALOHA T EPA - United Staes 
Environmental 
Protection Agency (USA) 

https://www.epa.gov/ca
meo/aloha-software 

ALOHA (Areal Locations of Hazardous Atmospheres) 
is a computer program designed especially for use by 
people responding to chemical releases, as well as 
for emergency planning and training. ALOHA models 
key hazards—toxicity, flammability, thermal 
radiation (heat), and overpressure (explosion blast 
force)—related to chemical releases that result in 
toxic gas dispersions, fires, and/or explosions. 

C ArcFuels: An 
ArcMap Toolbar 

T USDA / US Forest Service https://www.firelab.org/
project/arcfuels 

ArcFuels is a toolbar implemented in ArcMap which 
creates a trans-scale (stand to large landscape) 
interface to apply pre-existing forest growth (e.g., 
Forest Vegetation Simulator) and fire behaviour 
models (e.g., FlamMap) to aid in vegetation 
management, fuel treatment planning, wildfire 
behaviour modelling, and wildfire risk assessments. 

B, C BehavePlus: A 
Wildland Fire 
Modeling System 

T USDA / US Forest Service https://www.frames.gov
/behaveplus/home 

The BehavePlus fire modelling system is a Windows® 
based computer program that can be used for any 
fire management application that involves modelling 
fire behaviour and some fire effects. The system is 
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composed of a collection of mathematical models 
that describe fire behaviour and the fire 
environment. The program simulates rate of fire 
spread, spotting distance, scorch height, tree 
mortality, fuel moisture, wind adjustment factor, as 
well as other variables; so it is used to predict fire 
behaviour in multiple situations. 

C Campbell 
Prediction System 
(CPS) - Wildfire 
Management 
Tool (WMT) 

T EMXSYS http://www.emxsys.com
/about/default.html 

CPS Wildfire Management Tool (WMT)  is a free 
software application for predicting the fire 
behaviour of wildland fires.  WMT is for firefighters, 
land managers, homeowners and anyone concerned 
with the behaviour of a wildfire. WMT is based on 
the logic embodied in the Campbell Prediction 
System (CPS), which is a fireground logic and 
language system taught to wildland firefighters.  In 
WMT, the CPS logic is coupled with the fire spread 
equations used in the USFS Behave software to 
produce an easy-to-use tool for computing and 
understanding wildland fire behaviour. 

D, E Consequences 
Assessment 
ToolSet (CATS) 

T Leidos www.leidos.com CATS software assesses the consequences of 
technological and natural disasters to population, 
resources and infrastructure. Hazards accounted for 
in CATS range from natural disasters such as 
hurricanes and earthquakes, to technological 
disasters such as industrial accidents, terrorism, and 
acts of war. Developed under the guidance of the 
U.S. Defence Threat Reduction Agency (DTRA), CATS 
provides signify can’t assistance in emergency 
managers training, exercises, contingency planning, 
logistical planning and calculating for humanitarian 
aid. CATS can be used to identify: 
• Roadblock distributions 
• Population and infrastructure at risk 
• Atmospheric plume footprints 
• Locations and resources for disaster recovery 
• Blast Effects 
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E EMCAPS   Electro
nic Mass Casualty 
Assessment & 
Planning 
Scenarios - 

T John Hopkins University http://www.hopkins-
cepar.org/EMCAPS/EMC
APS.html 

This standalone software program is intended to 
allow users to model disaster scenarios for drill 
planning and to use as an education resource. The 
EMCAPS Model allows to estimate casualties arising 
from biological (Anthrax, Plague, Food 
Contamination), chemical (blister, nerve and toxic 
agents) radiological (dirty bomb) or explosive (IED) 
attacks. 

C Wildfire Analyst T TECHNOSYLVA https://www.wildfireana
lyst.com/ 

Wildfire Analyst was designed to be used with a 
laptop or tablet at the ICP, at the Operations Center, 
or on-scene, providing outputs in less than a minute. 
The software can use predefined weather scenarios, 
or current and forecasted weather, to model fire 
behaviour and provide outputs within seconds, 
delivering results efficiently and intuitively in 3-D 
and 4-D applications. 

A, B, C, D, 
E 

IN-PREP Scenario 
Building Tool 

T Project IN-PREP https://www.in-prep.eu/ A dynamic tool regarding multiple hazard scenarios 
simulation for the training civil protection actors. 
Scenario Building Tool was developed in the frame of 
the H2020 IN-PREP project (An INtegrated next 
generation PREParedness programme for improving 
effective inter-organisational response capacity in 
complex environments of disasters and causes of 
crises).  The goal of the IN-PREP Scenario Building 
Tool is to help crisis managers practice strategic 
decision making in transboundary crises. The tool 
focuses in the transboundary crisis preparedness. 
Users are allowed to make a plan, create a scenario 
with various critical incidents, define testing criteria, 
execute, asses their level and adapt. The Scenario 
Building Tool can be static (which consists of 
combing different elements such as hazards, actors, 
assets, pre-set of behaviours and event sequence) or 
dynamic (where the scenario runs by animating links 
between comprising elements). Users can use both 
real and simulated data in concentrated or dispersed 
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geographic areas, and adjust the scenario creating 
alternative evolutions 
(https://www.youtube.com/watch?v=QHYWMRzJQF
s). 

A, B, C, D, 
E 

ISO 22325:2016 
Security and 
resilience — 
Emergency 
management — 
Guidelines for 
capability 
assessment 

S ISO International 
standard organisation 

https://www.iso.org/sta
ndard/50062.html 

ISO 22325:2016 provides guidelines for an 
organization in assessing its emergency 
management capability. It includes 
· an assessment model with a hierarchy of four 
levels; 
· eight indicators; 
· an assessment process, explaining how to plan, 
collect, analyse and report. 
ISO 22325:2016 is intended to be used by 
organizations responsible and accountable for 
emergency management. Each organization's 
context can involve a mix of prevention, mitigation, 
preparedness, response and recovery activities 
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3. Discussion 
One of the major obstacles to screening solutions for the PCCs was their range of specificity. While 
some were very specific, e.g. maintain situation awareness, especially with regard to shift changes, 
others were more generic and wide-ranging, e.g. prioritise response and resource allocation. This 
difference heavily impacted on the search process and it proved quite difficult to identify the 
different solution types, i.e. research, standards, guidelines and technology, for each PCC. Table 3 
shows how many solutions were found for each of the PCCs in total. 
 
Table 13 Number of solutions per type for each PCC 

PCCs 
Number of solutions per type Total number of 

solutions per PCC Research Guideline Standard Technology2 
Community 
Involvement 1 66 12 2 34 114 

Community 
Involvement 2 21 6 0 32 59 

Community 
Involvement 3 28 3 0 35 66 

Community 
Involvement 4 4 2 1 35 42 

Incident 
Command 
Operation 1 

32 10 0 44 86 

Incident 
Command 
Operation 2 

23 1 0 80 104 

Incident 
Command 
Operation 3 

23 0 0 74 97 

Knowledge 
Cycle 1 8 1 0 48 57 

Knowledge 
Cycle 2 9 2 3 21 35 

Pre-planning 1 53 3 1 50 107 
Total number 
of solutions per 
type 

267 40 7 168  

 
While the evaluation of the individual solutions in terms of how well they meet the PCC demands will 
be part of the next workshop cycle, a quantitative analysis of the solutions provides several results. In 
terms of the overall numbers for each solutions type, it appears academic research and technologies 
provide a vast variety of solutions for the PCCs. This may not be very surprising given that about 2.5 
million articles are published every year.3 The relatively high number of identified technologies also 
suggests that many firms are actively involved in the development of solutions. This is hardly 
                                                           
 
 
2 Technological solutions were not limited to one PCC. The total number of solutions is thus less than the 
combined values for each PCC.  
3 www.stm-assoc.org/2015_02_20_STM_Report_2015.pdf 
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surprising given that crisis management is a worldwide issue and many countries foster the 
development of national solutions. Furthermore, crises/disasters are becoming more severe and 
more frequent and thus the demand for novel technological solutions is increasing. Thus, while 
academic research and technological development is quite high, the limited number of guidelines 
and the very small number of solutions is noteworthy. With regard to guidelines, one limiting factor 
in this screening has been the focus on English-language guidelines. It is possible that a wider 
linguistic spread could have resulted in more guidelines. But, even if this were the case, it would still 
highlight the need for more widespread, universal guidelines that can be adopted by first responders 
worldwide. This hypothesis is supported by the near lack of standards as those are generally derived 
from good working guidelines, which are then transformed into standards. This lack of guidelines and 
standards could also be due to the types of PCCs that were used in this screening. The PCCs are, after 
all, prioritised capability challenges and therefore it should not be too surprising that not many 
guidelines or standards exist. If they were readily available and widely known among expert, the 
capability challenge would not be listed as a capability challenge by them. The large discrepancy 
between the number of academic research and guidelines /standards suggests that while research is 
being done, this has not yet translated into actionable results. There is still a gap between the 
academic and the practitioner with regard to these PCCs. A replication of this research in a few years 
might be interesting in order to see if this gap closed and the transfer has occurred.  
 
 

4. Next steps 
This screening has identified many solutions, predominantly in the academic and technology area. 
The next step will be to evaluate if these solutions could be used by the community of experts in 
order to meet the capability challenges that they had identified in the second workshop cycle. This 
work needs to be done as part of the third workshop cycle. Practitioners should be given the list of 
solutions for a PCC in advance of the workshop, possibly up to six weeks. In sharing this information, 
it will be imperative to enable the practitioners to understand the type of solution that they are 
presented. While technologies in general are easier to understand given their hands-on aspect, the 
usefulness of any academic research is more challenging to convey, as was identified in the 
evaluation process that took place after the first solution screening. The community of experts needs 
to be involved early on, ideally via a series of conference calls.  
 
The abridged and the full list of solutions also need to be shared via the FIRE-IN platform. This 
interaction with the community of users will also help to provide an answer to the question if any of 
these solutions have already been used and what the users’ experience was.   
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