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GRECO ResearchGroup
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ÅJose Orlando Gomes (DEI/POLI) ðD.Sc. UFRJ, Brasil, 2004
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ÅJonice Oliveira (DCC/IM)  - D.Sc. UFRJ, Brasil, 2006
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GRECO ResearchGroup

ÅInternational Research Partners

ſJosé H. Canós (UP Valencia, Spain)
ſPedro Antunes (Victoria University, Wellington, New Zealand)
ſDavid Woods (OSU, Ohio, USA) 
ſDavid Mendonça (RPI, USA)
ſSergio Ochoa (U. Chile)
ſLiam Bannon (Limerick, Ireland)
ſErik Hollnagel (University of Southern Denmark)

ÅIn Progress

ſBRICS
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Emergency Management 

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

ÅIt works as a motivation for problems and applications we 

develop in our specific research

ÅIt has some interesting and different problems that we donõt 
find in other domains

ÅIt has interesting relationship with the social studies in Brazil 

and in South America
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Our current topics/problems

ÅSituation òAwarenessó

Å(Group) Decision making in Complex situations

ÅTeam Support

ÅResilience Engineering

ÅHuman Factors

ÅInformation Visualization

ÅLinked Open Data

ÅPlan Adaptation

6



DisastersðHow do you Plan for them?

ÅChallenges:

ÅToo many event variations

ÅUnpredicted Situations

ÅNo resources for appropriate

planning

ÅUnpredicted Needs

ÅWrong Planning

ÅLack of Appropriate Training

ÅLack of Realistic Simulations

ÅLack of Resources
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ñIf you fail to plan, then you plan to failò



Formulating a Plan

OK! LetõsPlan A good plan

ÅResilient 

ſAccommodate some level of stress

ÅFlexible

ſAccommodate a variety of Scenarios

ÅReliable

ſTested for the most likely scenarios

ÅAdaptive

ſTo the changes of the situation assumed

ÅTeam Work
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Article #4



Plan Execution
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ÅGive up or Changethe Plan

ÅGive up or Adapt the Existing Plan

ÅGive up or Improvise using previous knowledge

ÅGive up or Improvise using Intuition

ÅGive up or return to a previous option

What if a Plan is not working ?

All this in a very short time and on -the -fly

All this as a team work



Plan Execution
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ÅHOW DO WE KNOW THE PLAN IS NOT WORKING ?

ÅWHAT IS NOT WORKING ?

ÅHOW EASY IS TO PUT IT BACK ON TRACK ?

ſResilient?

ÅWHAT ARE THE BASIS FOR ADAPTATION ?

ÅDO THEY HAVE SUPPORT FOR IMPROVISATION ?

ÅHOW DOES ONE DEVELOP INTUITION ?

What if a Plan is not working ?

Other ISSUES:



Cahotic at First ðGradually organized

First Responders

ÅLocal (to the disaster center) - Source of 

initial information

ÅVictims friends and relatives

ÅVolunteers (depending on the event)

ÅResponse Teams
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It depends on the type of event 
and on the resources available



ConvergenceBehavior in Disasters

Zones and Movements

ÅDisaster Area

ÅContiguous Zone

ÅProximate Zone

ÅRemote Zone

ÅImpact on Social Media usage (see 
slide ahead)
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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.



An example of a Disaster (two weeks ago)
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Brumadinho 1.mp4


Current andfuture òannouncedó disaster(s)

ÅAs for yesterday

ſ134 deaths (120 identified )

ſ199 missing

ſ13 million cubic meters of iron rejects

ſ2,7 million square meters of forest

ſ98 Km from the Dam

ÅPotential disasters

ſ3.387 Damssimilar to this

ſ7 in a very bad situation
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What are the main problems we are working on ?

ÅSituation òAwarenessó

ſVery Dynamic, Incomplete, Unpredictable evolution

ſIt is key to Appropriate Plan Enactment

ÅPlan versus Reality

ſPlan Adaptation

ſImprovisation

ſIntuition

ÅPlanning

ſAn exercise of òlogical speculationó of behavior - Semiotics

ſGenerating a better plan (prepared for failure!)
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Ph. D. Thesis of Kelli Medeiros (2015)

ÅAssumption
ſNot all information required to the C&C during an Emergency 

Response can be predicted

ÅResearch Question
ſHow to retrieve new information and integrate it , on the fly, with 

the existing Information Bases ?

ÅProposal
ſAdaptive Integration of Information using an open data approach 

for supporting Decision Making
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Article #6, 2015 and #17.
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ÅComplex environments commonly face events affecting the prior developed 
plan
ſEvents lead to                                  which may lead to

ÅThey may arise due to
ſlack of knowledge during planning

ſUncertain results of planned actions

ſoccurrence of unexpected events

Unforeseen situations
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Expected situation

Observed situation

event

Condition where 
expected situation does 

not match the observed
situation

Disturbance that interrupts 
event/activity/process to 

continue in its normal way, 
making more difficult to the 
prior developed plan proceed 

as expected

unforeseen situations Disruptions of the plan



Plan adaptation in unforeseen situations

ÅGoal: Assisting the response team in diagnosing unforeseen situations and 

making adjustments while a prior developed plan is being applied

ſAssisting, not deciding for the team

ÅDiagnosis and adaptation based on

ſIt allows a better understanding of the phenomenon and devising solutions that may 

inspire or be applied to the unforeseen situation

ſQuite common

¶Serious games andtreatment for diseases
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Prior/current knowledge, 
comprising the observed situation; 

plans, guides and reports describing 
prior handling; and experience  in 

similar phenomena

knowledge arising from phenomenon evolution

Articles #13 and #15 



Plan adaptation
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Research opportunities

Planning Evaluation/Feedback

ÅDevising mechanisms (plan) that 

allow re -definition or 

adaptation at runtime

ÅPropose

ſMeta-models for their 

representation

ſ Plans that show points that 

require attention or are more 

likely to change during execution

ÅProviding more suitable plans 

for handling future irregular 

phenomena

ÅPropose mechanism to

ſ Collect information from 

phenomenon handling

ſ Use success/failures as input for 

plan adjustment and evolution
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Handling

ÅTo apply, monitor and adjust a 

prior developed plan to the 

ongoing irregular phenomenon

ÅPropose mechanisms to

ſ Identify inputs for defining or 

implementing relevant changes 

in the plan

ſ Adjust the existing plan at 

runtime

the difficulty in diagnosing unforeseen situations and adjusting prior developed plans at 

runtime, under very high pressure.

PROBLEM



Disaster/ Plan Evaluation

ÅWhat worked / what not ?

ÅLessons learned

ſThat influence the planning

¶Careful with Hindsight Bias and Swiss Cheese Model

ÅResponse investigation

ſPlan versus reality

ÅA disaster is always different one to another

ſExtract the essence of the response

¶Actions

¶Resources  
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Back to
Planning



Avoiding Hindsight Bias Evaluations
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Before the  
Accident

After the  
Accident

The tendency to believe, after the 

fact, that one would have foreseen it.

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



The ôSwiss cheeseõ model of organizational accidents
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Some holes due
to active failures

Other holes due to
latent conditions

Successive layers of defenses

Hazards

Losses



Dashboards for Workplaces
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User Layer
(Consumers / Providers )

Data Integration
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Articles #11 and #14



Monitoring potentially hazardous situations
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