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Emergency Management

Alt is not an area of study. It is an application domain

Alt works as a motivation for problems and applications we
develop in our specific research

Al't has some interesting and di ff
find in other domains

Alt has interesting relationship with the social studies in Brazil
and in South America
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Our current topics/problems

ASi tuation OAwarenessb®é6
A(Group) Decision making in Complex situations
ATeam Support

Resilience Engineering

Human Factors

nformation Visualization

_inked Open Data

Plan Adaptation

> > T> o I
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Disastersd How do you Plan for them?

AChallenges:

AToo many event variations

AUnpredicted Situations

ANo resources for appropriate
planning

AUnpredicted Needs

AWrong Planning

AlLack of Appropriate Training

AlLack of Realistic Simulations

AlLack of Resources Alf

t
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Formulating a Plan

OK!'L e t Fias A good plan

A Resilient
{ /g *

[ Accommodate some level of stress
Article #4

A Flexible
[ Accommodate a variety of Scenarios

A Reliable
[ Tested for the most likely scenarios

A Adaptive
[ To the changes of the situation assumed

A Team Work
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Plan Execution What if a Plan is not working ?

A Give up or Changethe Plan

A Give up or Adapt the Existing Plan

A Give up or Improvise using previous knowledge
A Give up or Improvise using Intuition

A Give up or return to a previous option

All this ina very shorttime and on-the -fly

All this as a team work
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Plan Execution What if a Plan is not working ?

Other ISSUES:

A HOW DO WE KNOW THE PLAN IS NOT WORKING 7~

A WHAT IS NOT WORKING ?

A HOW EASY IS TO PUT IT BACK ON TRACK ?
[ Resilient?

A WHAT ARE THE BASIS FOR ADAPTATION ?

A DO THEY HAVE SUPPORT FOR IMPROVISATION ?

A HOW DOES ONE DEVELOP INTUITION ?
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Cahotic at First 0 Gradually organized

First Responders

A Local (to the disaster center) - Source of
initial information

A Victims friends and relatives
A Volunteers (depending on the event)

A Response Teams

It depends on the type of event
and on the resources available
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Convergence Behavior in Disasters

Externa

Zones and Movements

A Disaster Area

SEOSS34

Externa

A Contiguous Zone
A Proximate Zone

A Remote Zone

A Impact on Social Media usage (see
slide ahead)

Fritz, C. E. e Mathewson, J. H. (1957) Convergence Behavior in Disasters: A Problem in Social Control,
Committee on Disaster Studies, Washington, DC, National Academy of Sciences, National Research Council.

nnnnnnnnnnnnnnnnnnn
cccccccccccccccccc



An example of a Disaster (two weeks ago)

GRUPO DE ENGENHARIA DO
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Brumadinho 1.mp4

Current and f u t uanreunoedo disaster(s)

AAs for yesterday

' 134 deaths (120 identified )

[ 199 missing

' 13 million cubic meters of iron rejects
2,7 million square meters of forest

- 98 Km from the Dam

A Potential disasters
[ 3.387 Damssimilar to this
[ 7 in a very bad situation
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What are the main problems we are working on ?

ASi tuation OAwarenessa?é6
[ Very Dynamic, Incomplete, Unpredictable evolution
[ 1t Is key to Appropriate Plan Enactment
APlan versus Reality
- Plan Adaptation
" Improvisation
" Intuition
APlanning
[An exercise of o0l ogi ca-Semigiiecscul at i
[ Generating a better plan (prepared for failure!)
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Ph. D. Thesis of Kelli Medeiros (2015)

AAssumption

[ Not all information required to the C&C during an Emergency
Response can be predicted

AResearch Question

[ How to retrieve new information and integrate it , on the fly, with
the existing Information Bases ?

AProposal

[ Adaptive Integration of Information using an open data approach
for supporting Decision Making

Article #6, 2015 and #17.
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Unforeseen situations

A Complex environments commonly face events affecting the prior developed
plan
[ Events lead to unforeseen situationgvhich may lead to  Disruptions of the plan

Expected situation

A They may arise due to
[ lack of knowledge during planning
[ Uncertain results of planned actions
[ occurrence of unexpected events
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Plan adaptation in unforeseen situations

A Goal: Assisting the response team in diagnosing unforeseen situations and
making adjustments while a prior developed plan is being applied

[ Assisting, not deciding for the team

A Diagnosis and adaptation based onknowledge arising from phenomenon evolution
[ It allows a better understanding of the phenomenon and devising solutions that may

Inspire or be applied to the unforeseen situation

[ Quite common
1 Serious games andtreatment for diseases

Articles #13 and #15
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Plan adaptation

Understanding the
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available knowledge ) Inicialization
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Research opportunities

. .
Planning > Handling } Evaluation/Feedback >

A Devising mechanisms (plan) that § A To apply, monitor and adjust a A Providing more suitable plans
allow re -definition or prior developed plan to the for handling future irregular
adaptation at runtime ongoing irregular phenomenon phenomena

A Propose A Propose mechanisms to A Propose mechanism to
[ Meta-models for their [ Identify inputs for defining or [ Collect information from

representation implementing relevant changes phenomenon handling
[ Plans that show points that in the plan [ Use success/failures as input for
require attention or are more [ Adjust the existing plan at plan adjustment and evolution

likely to change during execution runtime

PROBLEM

the difficulty in diagnosing unforeseen situations and adjusting prior developed plans at
,%GHECB runtime, under very high pressure.
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Disaster/ Plan Evaluation

AWhat worked / what not ?

AlLessons learned

[ That influence the planning
1 Careful with Hindsight Bias and Swiss Cheese Model

AResponse investigation
[ Plan versus reality
AA disaster is always different one to another

[ Extract the essence of the response BaCk {o
91 Actions PI i
91 Resources annlng
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Avoiding Hindsight Bias Evaluations

The tendency to believe, after the

fact, that one would have foreseen it.
7= O

WYLFIWYF means that an accident
investigation usually finds what it looks
for; in other words, the assumptions
about the nature of an accident constrain

; I ) the analysis

Before the After the
Accident Accident

Y

S

O
o
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The 0SwWISsSss cheesed model o f

Some holes due
to active failures

Hazards

Other holes due to
latent conditions

Losses
Successive layers of defenses
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