
NO PLAN SURVIVES CONTACT WITH A DISASTER IN THE MAKING
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“EDGE OF CHAOS”

How to Contain Evolving Crises?



Enabling the transition from
Hierarchy to ECOSYSTEM
The right resources to the right task 
at the right time and the right place

DND/CR

RCMP
HEALTH

NGO
Province

Emerging Leader/’Power to the Edge’



Adaptive Risk Management



Our Goals
• Explore ways that can increase performance of 

emergency response organizations;

• Point to ineffective policies hindering intra- and 
inter-organizational collaboration;

• Suggest ways toward melting the hierarchical 
structures to enable individual innovative 
contributions of “emerging leaders”;

• Investigate the impact of professional, social and 
cultural aspects as well as of new technologies on 
the effectiveness of joint emergency response 
operations



MODELING PUBLIC SAFETY OPERATIONS

Scenario 3 Scenario 4

Scenario 2
Scenario 1

Complexity C1

Complexity C3

Complexity C2

Complexity C4





HSE Simulation Testbed
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CULTURAL SHIFT IS DIFFICULT!

HIERARCHY

NETWORK
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Paradigm Shift

•Maria Theresa Order

•Austria's highest military 

decoration 1757 until the 

end of World War I

Given to commanders 

who disobeyed orders –

and thereby WON battle



Unleashing the Ecosystem

Linking the right person to the right situation at the right time





Situational Awareness

Realtime location of 
friendlies, threats or 
incidents.
Information to anticipate 
and prepare for situations
Responders altered with 
area specific threats
Reduced risk of personnel 
having inadequate training or 
experience for situation
Search profiles for specific 
skills or experience
Analysis and trends/data



How do complex systems 
self-organize?

Micro/Macro – level behavior



Holistic Security Ecosystem

 

Fire Station Holarchy (Atomic Autonomous Systems) 

Fire Department Holarchy (Intra-Enterprise Level) 

Emergency Response Holarchy (Inter-Enterprise 

Level) 

Electricity Comp. Fire Department Telephone Comp. 

Government Agencies Police Department 

Gas Company Non Profit Org. Hospital 

Emergency Head Fire Station Equipment Dep. 

Emergency Headquarters Bio Hazard Department 

Explosives Dep. GPS Systems Repair Service 

Doctor Fire Fighter Interactive PDA 

Incident Commander Officer-in-charge 

Crane truck Fire truck Ambulance 
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Distributed 

Entities/organizations

physical

resources

Dynamic 

Virtual Cluster

Dynamic

Mediator

Holon

Virtual Cluster                VCH 2

Community
VCH 1 VCH 3

resources cloned as

software services

Schedule-Control

Cluster

Adaptive Configurations and Rules

Dynamic 

Ecosystem

Deployment

?



DECISION SUPPORT 

Organisation 2

Organisation 1

Org 3
Org  4

Agent 5

Organisation 6

Unit 2

Unit 1

Unit 3

Unit 2

Unit 1

Unit 3



Joint Force Alliance as Controller for the Evolving Crisis

Agent 2

Agent 1

Agent 3
Agent4

Agent 5

Agent n

Model

Control

View

Model

Control

View

Model

Control
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Model of the Environment 
(‘crisis’)



HSE simulation environment 



Increased Collaboration

All users are remotely 
connected facilitating easy 
information transfer and 
collaboration.  
Search capabilities allow 
users to connect with others 
who have made similar 
inquires.
Temporary and permanent 
groups may be established for 
easy, remote information 
transfer.
Search profiles for specific 
skills or experience.





Variable RS1 RS2 RS3 RS4

Obliged to promptly collect data ¬O O ¬O ¬O

Prohibited from exclusion zone P P ¬P P

Fire tug team owned by CG CG CG FF

RESULTS: POINT TO INEFFECTIVE POLICIES



EMERGENCE OF INSTITUTIONAL NORMS

FROM INDIVIDUAL AGENT INTERACTIONS





Self-Organising Security (SOS)  via Mobile App

Stadium Evacuation

Bomb
detected

Police
(yellow)))

Ambulance
(blue)

Public (green)



Emergency Response Middleware



Public as Responder

 Capture image, video and 
audio via device. Append 
additional information and 
share.

 Identify: Image & face 
recognition capabilities

 Instant storage to the 
cloud

 All data tagged and easily 
searchable

Perhaps for version 2 - tbd



Search (as authorized) all databases at 
once, or advanced search options 
Type or Say queries, or Speak Search 
results
Search capabilities allow users to 
connect with others who have made 
similar inquires.
Search all discussions
Search profiles for specific skills or 
experience.
Search Persistency – 72 hr. no hit query 

POWERFUL SEARCH FUNCTIONALITY



The Role of Social Media

Self-Organizing Security



ENORMOUS UNUSED POTENTIAL!SAFETY AND SECURITY WITH CITIZENS
Respond WITH rather than FOR people




