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Motivation
Rio de Janeiro's

Mountain Disaster,
2011
> 1,000 deaths
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RANKING DOS DEZ PAISES COM MAIOR REGISTRO DE OBITOS EM DESASTRES EM

DADOS APROXIMADOS BASEADOS NO EM-DAT, 2012
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Impacts of Disasters
since the 1992 Rio de
Janeiro Earth Summit

In 1992, the United Nations organized a
conference on environment and
development in Rio de Janeiro, called the
Earth Summit. The purpose of the
conference was to rethink economic
growth, advance social equity and
ensure environmental protection.

Twenty years later, the UN is organizing
Rio+20, a chance to move away from
business-as-usual and to end poverty,
address environmental destruction and
build a bridge to the future. Disaster risk
reduction (DRR) plays an important part
in this future of sustainable
development.

Here's a look at the impact of disasters
since the Earth Summit (1992-2012).

JUNISDR

The United Nations Office for Disaster Risk Reduction

http://www.unisdr.org
Version: 14 December 2012
DATA SOURCES

EM-DAT: - http://www.emdat.be/: The OFDA/CRED International Disaster Database; Data version:
11 June 2012 - v12.07; Disasters: Natural Disasters as categorized in EM-DAT; Affected: The sum of
injured, homeless, and people requiring immediate assistance during a period of emergency - it
can also include displaced or evacuated people.from disasters; Damage: Estimated figures; Killed:
Persons confirmed as dead and persons missing and presumed dead.

'UN Stats - http://unstats.un.org: Estimated mid-year world population for 2010 is 6.9 billion.
?OECD - http://stats.oecd.org: ODA from 1986-2010 totals approximately USD1.7 trillion.

Boeing 747 - http://goo.gl/s5ea2: Typical 3-class passenger capacity is 416.
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Equal to 64% of the
world’s population’.
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Comparable to
3125 jumbo jets®.
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The Economic and Human Impact of Disasters* in the last 12 years
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*Disasters refers to Natural Disasters as categorized in EM-DAT

Data source: EM-DAT: The OFDA/CRED International Disaster Database

Data version: 10 January 2012 - v12.07

Humanitarian Symbol Set (2008): http://www.ungiwg.org/map/guideline.php
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Areas ofInterest g crroocenceianaco
* 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
Ethnography
Cognltlve Task Analysis/Cognitive
Work Analysis
Complex Systems
- Petrochemical Industry
AREAS OF WORK
tustry
Sectors of Government — Public Security/Emergency Response
Emergency Management Systems
Factors Promoting Resilience and Brittleness
Characteristics of Complexity

Aspects of Collaborative Work
Learning
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» 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 State’s Integrated Command and Control Center

* Rio de Janeiro’s Firefighting Corps

VA RIO DE JANEIRO
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November.2014 Simulation



2014/MAH00327.MP4

November.2015 Simulation

» Student Preparatory Exposure e

* Site visit

« Study the exercise’s characteristics

* Discuss the adjustments with the facilitator ,

« Participation in theory classes related to the subject AR -

( GOVERNO DO ESTADO DO RIO DE JANEIRO I:I
SECRETARIA DE ESTADO DE DEFESA CIVIL
CORPO DE BOMBEIROS MILITAR DO ESTADO DO RIO DE JANEIRO b
ESCOLA SUPERIOR DE COMANDO DE BOMBEIRO MILITAR \ |:|
CURSO DE APEFEICOAMENTO DE OFICIAIS / QOC — 2015
EXERCICIO BASEADO EM OPERACOES “
INSTITUICOES IGBM | DBMI1 | DBM2I | HGBM COCBMERJ 3
Z L]
~Camt ~Coat
Socemo - Cmt DBM | - Cmt DBM | Socomro ACOMPANHANTE DO o
(Socorre) | (Secorro) DIRETOR DE OPERAQOES
- Chefe - Chefe
Papéis SOP SOP ®
ABS 014 APMO7 | ATEOIZ :
AT 005 USB149 | USB156
USB 188 |ABS007 |AR235 AT 081 APC 001 O apc-c
AR 224 USB147 | USB 151 "
ASE 270 BI0O2 AT 081

Nas pessoas: Lesdes fisicas, obito e pinico generalizado.
Nos bens e servicos: Destruigio dos bens materiais e falhas nos servigos prestados.
EFEITOS Na mobilidade urbana: Impedimento de fluxo de veiculos, congestionamentos.

Em outras agéncias: Impacto na seguranga piblica (PMERT) e Impacto na qualidade do ar e da dgua (INEA. FEEMA)



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 rac
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
* 5teams 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
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2015/simulação bombeiros 1.mp4

November.2015 Simulation

{ llamilha de Origem
|Linha de Origem

P2 211 003323

* Analysis of the data

* Transcription of the audio recordings
« Merge into a single spreadsheet £

P4 194 00:33:40

P7 70 003345
P2 215 00:33:46

nalysis of the video recordings -

P2 218 00:33:59
P2 220 00:34:03

P4 196 00:34:03
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DBM 2/ ..193 mensagem ... recebida intra-grupo
Radio Atenco todos os prefixos, Atencdo todos os prefixos, aqui & Bravo 00, mensagem nimer  radio 1
DBM 1/1 mensagem nimero um. intra-grupo 1
67 00:33:31 11 GBM a3l ja estd na mensagem 1vamos ir embora, vie bera, vio bora agiliza af intra-grupo 1
DBM 2/1 Entdo vames Ia, quando el chamar a gente local enderece intra-grupo 1
DBM 1/1 DBM 1 na escuta. Fala intra-grupo 1
DBM 1/1 DBM 1/1 na escuta radio Kloss 1
11 GBM ja t6 na mensagem 1aqui intra-grupo Capitdo Guilher 1
DBM 2/1 Referéncia vale? intra-grupo x 1
S0p 11 GBM s6 issol intra-grupe homem 1
DBM 2/1 -.apoio ... para mandar a nossa viatura tal tal tal la para o local intra-grupe 1
DBM 2/1 Pode ser porque 3 gente esta sem apoio intra-grupo 1
DBM 2/1 . nunca tem informacéo intra-grupo 1
DBM 2/1 Entdo guando & olha s¢ perguntar chamar a gente pergunta isso né, mais alguma coisa intra-grupo 1
DBM 1/1 passagem de nivel do bairo X? intra-grupo 1
DEM 1/1 & intra-grupo 1
1GBM DBM 1, mensagem 1, DEM 1 intra-grupo Saule 1
1GBM £ que o DBM 2 vai pedir apoio intra-grupo Mulher 1

nalysis of the observation reports i

alidation by/with the facilitator & participants
« Main insights

{0 |
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2015/Novembro/União_Todos_s27p.xlsx

November.2015 Simulation

* Data Analysis
* First analysis — use of the SOPs

* Follow on Analysis
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2015/Novembro/2016.03.21_União_Todos_v23_pósvalidação3.xlsx

* 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



Thumbnail of Bar indicating event
Event Management escalation level according to
SOP Timeline Event Management SOP

Actions swimlane, containing actions color coded according
to their execution relative to the Event Management
Standard Operating Procedures:

Action LEVEL 1
Identifier

LEVEL1-
TRANSITION

green = executed; yellow = partially executed;
| red = not executed; grey = not related to the exercise.

LEVEL2

[ Lines connecting actions to related
activities. Colors indicate situation:
Green = activities as prescribed;

§ B 1 ; Red = non-compliant activities;
= Black = don't care. 9
Elli indicate actions not : \ — 7 —
,,pp,:zmed in an excerpted [—— — — = — — — e e e e rAnWes swimlane, containing B
view of the full diagram ( ' B ;/ —— : observed activities (white boxes),
- 2 | 2 or conspicuously absent or
- Description of & Aiscrepam activities (red boxes)
uJ l:l J.- a“ivity R )
Activity Bar showing exercise
identifier i time elapsed
ME . e . —— (not simulated time)
Speech P ¥ ¥
identifier B 3 2
r;- ¢+ Speech except from g
g1 1 |  Uwsmpton, iz Evidence swimlane, containing
{ 1 | evidence of activiy speech excerpts showing the
e, {1 presence of activities {white boxes)
i) or lack thereof (red boxes)

identifier

Fig. 1. The event management SOP TimeLine - EMSTL.
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Scalation: management level changing failure
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Fig. 8. Event response escalation.



LEVEL 1 - LEVEL 2
TRANSITION

LEVEL 1

>
Redefine, if and whenever &
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Fig. 7. Organizing the event response site.



Applied Ergonomics 68 (2018) 28-41

Contents lists available at ScienceDirect

Applied
Ergonomics

Applied Ergonomics

journal homepage: www.elsevier.com/locate/apergo

Reflections on work as done (WAD) and work as imagined (WAI) in an @CmssMark
emergency response organization: A study on firefighters training exercises
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" To review SOP’s
" Detailed analysis on sensemaking process
= Review and improve simulation exercises w/ Firefighter Academy

= Set up collaboration among BRICS countries,
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2nd BRICS Call 2017 application submission deadline has been extended to
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News
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2nd BRICS Call 2017 application submission deadline has been extended to
27th December 2017!

Please consult with national contact points on extension of deadlines for national application submission.

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.
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Gomes Filho et al. C2 Center dealing with the unexpected

C2 Center dealing with the unexpected:
resilience and brittleness during FIFA
Confederation Cup

Avelino F. Gomes Filho  André L. A. Sobral  Claudio A. Passos Diana Arce
UFRJ, Brazil UFRJ, Brazil UFEJ, Brazil UFEJ, Brazil
avelinoferreiragfi@ gmail com alsobrali@gmail com cpassos.cpl@gmail com diana cuesta@ppgiufr) br
Gustavoe A. Bianco Jilio C. Rodrigues José 0. Gomes Paulo V. R. Carvalho
UFRJ, Brazil UERJ, Brazil UERJ, Brazil IEN. Brazil
biancogdea@gmail com jjal3@hbol com joseorlando(@nce ufr) br pauloviaien govbr
ABSTRACT

Faorecast and plan response to mcidents are fundamental to create 3 Command and Control Center (C2 Center).
However, some mcidents are considered chaotic and are completely understood only after happening. These
unforeseen incidents pose challenges to plans of such centers and if not properly managed, may result in
farlures. Thus article desenbes how the Integrated C2 Center of Rio de Janewo City (CICC-EJT) responds to
violent, d and 1 bable events, especially related to protests that took place duning the 2013 FIFA
Confederations Cup. It aims to desenbe from the resilience engineenng point of view how the CICC-RT
function to cope with incidents, where the structure has proved to be resilient, where it holds brittleness, and to
suggest possible actions to help the center to become more resilient to upcoming events.

Keywords
C2 Center, protests, unexpected. Rio de Janeiro, Resilience
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A Critical Insight of the Pope’s Visit to Brazil for the
World Youth Day: Resilience or Fragility?

Tiago C. de Franca Diogo Nolasco

FPGIUFRJ PPGI UFRJ
teruz franca@ufr). br diogonolascofs@gmail com
Rafael Lage Tavares José Orlando Gomes

PPGIUFRJ PPGI UFRT

rlt.rafael@gmail.com joseorlando@nce ufr).br
Paulo Victor R. de Carvalho
PPGIUFRJ
paulov@ien gov.br
ABSTRACT

This work proposes a model to evaluate systems regarding their resilience in handling unexpected dishwbances.
To exemplify the use of the proposed model, we chose to analyze the World Youth Day (WID), an important
avent on the global scenario that happenad this year in Rio de Jansive, 2 city which will host biz avents in the
next few years, like the World Cup and the Olympic Games. From this event, we chose two disturbances that
stressed the system and had the possibility to cause a lot of problems to the event and the city, like the rams in
Guaratiba and the ammival of the Pope's committee. After analyzing how the overall WYD organization deal with
these disturbances we conclude that, besides the success of the event, the organization showed much more signs
of brttleness than resilience.

Keywords
Resilience Engineering, Resilience Analysis. World Youth Day
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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

* 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



 The simulated exercise
« 35 participants
* 11 groups
 5teams 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 L

» Transcription of the audio recordings

* Analysis of the video recordings
* Analysis of the observation reports

« Validation by/with the facilitator & participants

* Main insights - } ~

TTOLIL e
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ANALISE DA COMPLEXIDADE EM EXERCICIOS DE RESPOSTA A

°® A B E R G O 2 O 1 6 EMERGENCIA - UM ESTUDO DE CASO COM BOMBEIROS

Angela Weber Righi
(angelawnghi/@yahoo com br) Universidade Federal do Rio de Janeiro

José Orlando Gomes

°® I S C R A M 2 O 1 6 (joseorlandof@nce uftj.br) Universidade Federal do Rio de Janeiro
Gilbert Jacob Huber

(gilberti@archive com br) Universidade Federal do Rio de Janewro

Paulo Victor Rodrigues de Carvalho
. . . (paulovi@ien gov.br) Instituto de Engenharia Nuclear
Firefighting emergency response LiamB

. - . R
standardization and resilience Oe;u'u:e?:ue estudo apresenta uma andlise das caracteristicas de complexidade identificadas em

um exercicio de resposta a emergéncia realizado durante o programa de capacitacio para
Gilbert Jacobh Huher Angela Weber Righi capitdes do Corpe de Bombeiros do estado do Rio de Janeiro, Brasil. A partir do registro
audiovisual do exercicio realizade por 33 jovens oficias foi possivel aplicar técnicas de

Lm\ers;:‘;d:r:;ﬁtf:xﬁ Janeizo Um\:;idiﬁxﬂ?::::;mm andlise cognitiva d_a tarefa para ide_uti.ﬁra.r um co_njl.mto de caracteristicas de complex_id_ad.e
o = T ancorada nos preceitos da Engenhana de Resiliéncia. De modo geral, as quatro caracteristicas
. . . mvestigadas foram parcialmente venficadas. As caracteristicas de grande mimero de
Caio Lemos Keézia Emygdio elementos em interacio, diversidade de elementos e variabilidade inesperada foram mais
Universidade Federal do Rie de Janeiro Universidade Federal do Rio de Janeiro evidenciadas do que a caracteristica de resiliéncia. Sendo a resilifncia aspecto fimdamental
flemos. caio@poliufr br keziaemygdio(@poliufrj.br para servigos como o realizado peles Bombeiros, ne qual a imprevisibilidade e necessidade de
constante adaptacio e reorgamizaglo sdo necessanas, identifica-se uma oportumidade de
José Orlando Gomes Paulo Victor Rodrigues de melhoria  relacionada ao exercicio simulade. Esta opormmidade estd relacionada
Universidade Federal do Rio de Jansiro Carvalho principalmente  ao incremento de elementos e situagbes  que levem a um  maior
joseorlandof@nce uf br ) - desenva!ln_.mento da resiliéncia. Contudo, a 1de11t|.ﬁcaEa.cr de aspectos relacionados 4s quatro
Instituto de Engenharia Nuclear caracteristicas propostas permite evidenciar a relagio do exercicio com a dia-a-dia dos
paulovi@ien gov.br Bombeiros, auxibande na estruturagdo de propostas de simulacio mans proximas ao trabalho

real vivenciado peles mesmos.
Palavras-chave: resposta a emergéncia. bombeiros, caracteristicas de complexidade,

SIGNIFICANCE AND RELEVANCE OF TOPIC resilincia.

Empirical smdies invelving complex systems are challenging, especially in sectors dealing with emergency
response. In these systems, knowing the real work is findamental to support better amefact, tool snd technology
desizn. Drata analysis matching the reality of systems and agents to their imagined conditions is the best way to
refite or corroborate theories, models and concepts arising from academia. In this study, the insertion of the real
world context of firefighter activities s a research environment, albeit in 3 simulation, brings to light issues
sugzgested by the Resilience Engineering approach, and elucidates fimdamental aspects of activities in critical
and tough situations. Additionally, awareness of the dynamic of the differences between work as done and work
as imagined can be of direct assistance in ishing pre for ¥ Tesponse.
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