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Motivation 
Rio de Janeiro´s 

Mountain Disaster, 

2011 

> 1,000 deaths 







 

Disaster - Brazil 









Multidisciplinary research team 

 

• José Orlando Gomes (DEI/POLI) – D.Sc. UFRJ, Brazil & CNAM/Paris 

• Paulo Victor Carvalho (IEN) – D.Sc. UFRJ  

• Marcos Borges (DCC/IM) - PhD East Anglia, UK 

• Maria Luiza Campos (DCC/IM) - PhD East Anglia, UK 

• Adriana Vivacqua (DCC/IM) – D.Sc. UFRJ 

• Jonice Oliveira (DCC/IM)  - D.Sc. UFRJ 

• Giseli Lopes (DCC/IM) – D.Sc. UFRGS 

 



Areas of Interest 

 

• Emergencies  

• Computer Supported Cooperative Work (CSCW) – Prof. Liam Bannon 

• Resilience Engineering – Prof. Erik Hollnagel 

• Social Networks Analysis 

• Business Intelligence 

 
• Mobile Devices     

• Knowledge Management 

• LOD 

• Semantic Web and Ontologies 

• Information Recovery and Visualization 

 



Cognitive Ergonomics 

Resilience Engineering 

 

UNDERPINNING 

METHODS 

AREAS OF WORK 

APPROACH 

Ethnography 
Cognitive Task Analysis/Cognitive 
Work Analysis 
 

 Complex Systems 
Petrochemical Industry 

Nuclear Industry 

Sectors of Government – Public Security/Emergency Response 

Emergency Management Systems 
Factors Promoting Resilience and Brittleness 

Characteristics of Complexity 

Aspects of Collaborative Work 

Learning 





RESEARCH 



Emergency Response  
Simulation Exercises 

• Participation in 3 simulation exercises  
• Part of one of the subjects of the firefighter preparation course (from Captain to Major) 

 

• Objectives of the exercises 
• Get officers to experience more closely  real situations they will face after their training for 

promotion (from Captain to Major) 
• Verify knowledge of, use of, and appropriateness of a standard operational procedure (POP) 

related to management of operational events, especially  long lasting and complex ones 
 

• Types of exercise 
• Functional Exercises – november.2015 – Escola Superior do Corpo de Bombeiros (Firefighting 

Academy) 
• Tabletop – november.2014 and june.2015 - CICC 



Research Environment 

• Rio de Janeiro’s Firefighting  Corps 

• Rio State’s Integrated Command and Control Center 



November.2014 Simulation 

2014/MAH00327.MP4


November.2015 Simulation 

• Student Preparatory Exposure 
• Site visit 

• Study the exercise’s characteristics 

• Discuss the adjustments with the facilitator 

• Participation in theory classes related to the subject 

2015/2015.10.28 - 1 visita Guadalupe (2).MP4
2015/OPERATION BASED EXERCICE.pdf


November.2015 Simulation 

• Exercise preparation 
• Assemble the resources for data collection 

• 20 researchers 

• 12 cameras 

• 15 voice recorders 

• 1 drone 

 

• Identify the teams 

• Hand over the voice recorders and radios 

• Set up the cameras 

• Observation Instructions 

2015/Vídeo Time Lapse 2015_11_19_Simulado_Bombeiros.mp4


November.2015 Simulation 

• The simulated exercise 
• 40 participants 
• 8 groups 

• 5 teams in the field 

• 3 command and control teams 

 

• Briefing 
• Undertaken in a classroom by the facilitator with participants 

• Exercise 
• Approximately 1h of activity in the field 

• Debriefing 
• Approximately 30min of discussions about the main points in a classroom setting 

 

2015/simulação bombeiros 1.mp4


November.2015 Simulation 

• The simulated exercise 
• 40 participants 
• 8 groups 

• 5 teams in the field 

• 3 command and control teams 

 

• Briefing 
• Undertaken in a classroom by the facilitator with participants 

• Exercise 
• Approximately 1h of activity in the field 

• Debriefing 
• Approximately 30min of discussions about the main points in a classroom setting 

 

2015/simulação bombeiros 1.mp4


November.2015 Simulation 

• Analysis of the data 
• Transcription of the audio recordings  

• Merge into a single spreadsheet 

• Analysis of the video recordings 

• Analysis of the observation reports  

 

• Validation by/with the facilitator & participants 
• Main insights 

 

2015/Novembro/União_Todos_s27p.xlsx


November.2015 Simulation 

• Data Analysis 
• First analysis – use of the SOPs 

 

• Follow on Analysis 
• Aspects of collaboration 

• Aspects of resilience 

• Aspects of learning 
• By the participants 

• By  the reaserchers 

 

 
 

 

2015/Novembro/2016.03.21_União_Todos_v23_pósvalidação3.xlsx


November.2015 Simulation 

• Articles in the works 
• Analysis of prescribed versus real work 

• Standardization – SOP stages 

• Actions and decisions during the exercise 

 

• Analysis of resilience 
• Evidence of resilience and brittleness in actions 

 

• Analysis of collaboration 
• Aspects of communication, coordination and cooperation  

 

 

 
 

 



 



                                      WAI X WAD 



Scalation: management level changing failure 







Next steps 

 To review SOP´s 

 

 Detailed analysis on sensemaking process 

 

 Review and improve simulation exercises w/ Firefighter Academy 

 

 Set up collaboration among BRICS countries, 

 

…………………. 

 

 

 



I-2. Aim of the Joint Call and Thematic areas Collaborative multilateral basic, applied and innovation research projects in 
the following thematic areas can be submitted in response to the call:  
 
Prevention and monitoring of natural disasters  
 
Human factors such as globalization, population growth, poverty, urbanization and changes in land use are aggravating the 
negative consequences of natural hazards. Earthquakes and more frequent and intense extreme weather and climate events are 
also increasing the risks faced by populations living in vulnerable areas. The losses are increasing in BRICS countries.  



Большое вам спасибо 

за терпение! 

Thank you so much for 

your patience! 



Confederations Cup / WYD.2013 

2013/Artigo da JMJ.pdf
2013/C2 Center dealing with the unexpected resilience and brittleness during FIFA Confederation Cup.pdf


June.2015 Simulation 

• Student Preparatory Exposure 
• Workshop participation 

• 2 moments for discussion of improvements in the main SOP 

• Study the exercise’s characteristics 

• Discuss the adjustments with the facilitator 
• Change the room layout 

• Use vests for easier identification 

2015/Junho/table top.pdf
2015/Junho/Planejamento de Observação - Câmeras - Proposta v2.xlsx


June.2015 Simulation 

• Exercise preparation 
• Assemble the resources for data collection 

• 20 researchers 

• 12 cameras 

• 15 voice recorders 

 

 

• Prepare the location beforehand (previous day) 

• Position cameras 

• Position radios 

• Observation Instructions 



June.2015 Simulation 

• The simulated exercise 
• 35 participants 
• 11 groups 

• 5 teams in the field 

• 6 command and control teams (internal to the Fire Department units) 

 

• Briefing 
• Undertaken in the simulation environment by the facilitator with participants  

• Exercise 
• Approximately 1h30min of activity  

• Debriefing 
• Didn’t happen 

 



June.2015 Simulation 

• Analysis of the data 
• Transcription of the audio recordings  

• Analysis of the video recordings 

• Analysis of the observation reports  

 

• Validation by/with the facilitator & participants 
• Main insights 

2015/Junho/Transcrições_Reunidas_Reunidas_v14_validação.xlsx


June.2015 Simulation 

• ABERGO 2016 

• ISCRAM 2016 

 

2015/Junho/Firefighting emergency response exercise – an analysis of standardization and resilience_versão submetida.pdf
2015/Junho/ANÁLISE DA COMPLEXIDADE EM EXERCÍCIOS DE RESPOSTA A EMERGÊNCIA – UM ESTUDO DE CASO COM BOMBEIROS.pdf


 


