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Motivation

7 Natural and man-made disasters are becoming increasingly

=7 Severe with hazard interdependencies and cascading effects and major
impacts on people and property, economy and environment

7 Complex affecting Europe and beyond, cross-region, cross-country

7 E.g. extreme forest fires in Sweden in 2018, Greece in 2018, France and Spain
in 2012, Portugal in 2017, California in 2017 and 2018, Australia 2019/2020;
region-wide flood events in Serbia and Croatia in 2014, Austria and the Czech
Republicin 2013, Germany in 2002, 2006 and 2013

Need to improve the ability of stakeholders to monitor, anticipate, prepare for
and learn from disasters (adaptive emergency management)

<O

) : A ; . . :

° O] Cross-dofain scenario'data model for the matching of comparable disaster situations
HEIMDQLL‘ B . 3

Monika Friedemann, Fabian Henkel, Benjamin Barth, Jordi Vendrell, David Martin, Michael Nolde, Torsten Riedlinger

0..0. H2020 — 740689



Slide 3

) 4#7 #4SPACE Icae
) DLR Geomite | Gecigh
PAU
HemmbarL ® gcsm P ccnosyiva
FOUNDATICN we think, we plan

Multi-Hazard Cooperative Management Tool for Data Exchange, Response
Planning and Scenario Building

H2020 Security Project 05/2017 — 10/2020
Research & Innovation (RIA) @ d3/

Aims at co-designing technological solutions for an improved adaptive emergency
management at local, regional, national and European level with a multi-
disciplinary group of experts including firefighters, police, emergency medical
services, command and control and civil protection
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Research Focus and Approach

7 How to find the most practical technical solutions for animproved adaptive
emergency management that involves complex multi-hazard scenarios?

=7 Three-step approach:

1) Identification of information that needs to be represented in a
conceptual scenario model to improve scenario-based prevention and

response planning activities;

2) Extension by a harmonized lessons learnt data structure to capture
experience of the emergency management in complex disasters;

3) A scenario matching tool which allows users to find similar historic or
fictional situations from local storage as well as shared by other
organizations
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Three-step Approach
Step1

Identification of
scenario-based
activities

Scenario
Data Model

Step 2

Classify lessons learnt
by capability
challenges

Lessons
learnt Data
Structure
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Step 3

Development of
scenario matching tool

Matching
Criteria
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1. Scenario-based Activities and Scenario Data Model

=7 Identification of immediate and long-term prevention and response planning
activities that involve complex multi-hazard scenarios

=7 lIdentification of information that needs to be represented in a conceptual
scenario model to improve these activities
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1. Scenario Data Model /| Related Work

=7 Many years of research on scenario-based strategic planning

=7 Projects and initiatives that combine ontologies, taxonomies or information
models with emergency management message standards such as the EDXL
(Emergency Data eXchange Language) group of standards for improving
procedural/organizational and semantic interoperability in disaster
management in specific domains such as alert notifications , crowdsourcing,
data model interoperability between mobile devices of field commanders and
C&Cs, between civil and military organizations or between sensors

EDXL + research on process-specific knowledge to be used and adapted
for scenario-based response planning process
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1. Scenario Data Model / Approach*

. Derive scenario . Analyze EDXL
K.?;:T::jnge SELleg;Ii‘;i(t:su ER EE;“"'E;J ESR definition from ;5‘3:: ”fﬁf'“ documentation for
P PHAROS study results stinrtion further concepts
I
F{ESCUER Further EDXL
concepts concepts
l o |
Hypothetical response Scenario Model )‘
—— planning activity L |
groups and concepts Revized facets
v and concepts
]

Selected and new
response planning

activity groups
and concepts

Let participants select
relevant activities and
concepts in questionnaire

Refine results Activity groups
in in-depth and implication
interviews on concepts

Revise scenario
model

*Friedemann, M., Barth, B., Vendrell, J., Muehlbauer, M., Riedlinger, T.:
Conceptual scenario model for collaborative disaster response planning.
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1. Scenario Data Model / Scenario-based Activities

=7 Identified scenario-based response planning activities (immediate & long-term)*

Revision of Response Plans @ © Situation Assessment

Cooperation and Communication @ © Risk and Impact Assessment

(What-if) Analysis of possible @ © Scenario Matching
future scenarios

*Friedemann, M., Barth, B., Vendrell, J., Muehlbauer, M., Riedlinger, T.:
Conceptual scenario model for collaborative disaster response planning.
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1. Scenario Data Model / Activities as Context for Scenarios

Implications for scenario model
Changing weather-related conditions,

events, actions, prevention and mitigation
Pre-defined response plans; Lessons leafnt measures and decisions; History management

Revision of Response Plans @ © Situation Assessment

Consider common vocabularies; Flexibility towards
agency-specific strategic and tactical descriptions;

Cooperation and Communication @

Risk, damage to population and property;
Impact of measures taken;
© Risk and Impact Assessment

Cascading effects; interacting hazards
Related scenarios; simulated weather conditions,

(What-if) Analysis of possible @ © Scenario Matching

future scenarios Similar scenarios with matching criteria,

situation evolutions and effects; Continencies; Credi- metrics and mismatch

bility; Separation of ,actual" from ,fictional" scenarios
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2. Lessons Learnt / Related Work

=7 Driver + Lessons Learned Framework*

7 ,there exists no single and comprehensive approach to lessons learned
in crisis management"

7 ,Asamatter of fact, there does not even exist a common understanding

of the meaning and role of lessons learned and the lessons learned
processes"

7 No agreement so far on common structures to share lessons learnt among
different organizations or even within the same organization

* Eriksson, P. and Andersson, D. (2017). DRIVER D530. 1 - Lessons Learned Framework Concept. Available at: https://www.driver-
project.eu/wp-content/uploads/2017/11/Lessons-Learned-Framework-Concept.pdf. [Verified 23 April 2020]
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2. Lessons Learnt / Approach

7 Application of a generalized process to identify, discuss about, manage and
disseminate lessons learnt from complex disasters

=7 Extension of the scenario data model by a harmonized lessons learnt data
structure to capture experience of the emergency management

ot Cross-doMain scenario'data model for the matching of comparable disaster situations
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2. Lessons Learnt / Process

7 Generalized Process*:
1. Define case study / disaster incident / scenario

2. Collect lessons learnt from the specific case study to identify either
strategic and tactical strengths or weaknesses

3. Review applicability of collected lessons learnt, discuss and debate on
their strengths and weaknesses and translate them into
recommendations for others in similar situations

4. Manage lessons learnt using a harmonized lessons learnt data structure

5. Disseminate and learn from lessons learnt/recommendations

* Revised based on the first release of the process in: Vendrell, J. et al. (2017). HEIMDALL D3.4: HEIMDALL Demonstrations — Issue 1.
Available at: http://heimdall-h2020.eu/wp-content/uploads/2018/01/HEIMDALL_D3.4.PCF_.va.o.F.pdf [Verified April 23, 2020]
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2. Lessons Learnt / Data Structure (1)

7 Facilitate sharing and finding of lessons
learnt through a common taxonomy

7 Classified using ,Common Capability
Challenges (CCQ)" matrix developed in the
EU project FIRE-IN*

=7 Initially developed with and for fire and
rescue services; well applicable to other
organizations

Future research towards generalized
capabilities

High flow of affart in Multiagency / High level of
hastile enviranment Low frequency, high impact i

The FIRE-I N
Commeon Capability
Challenges

g

Incident Command
Organization

Pre-planning

* EU project FIRE-IN: Common Capability Challenges Matrix. Available at: https://fire-in.eu/challenges-resources [last visited: 21 April, 2020]
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