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ABSTRACT

To face the urgent need to train strategic and operational managers in dealing with complex crises, we are
researching and developing an innovative decision support system to be used for crisis management and
interactive crisis training. This paper provides an overview of current decision-support systems, simulation
software and other technologies specifically designed to serve crisis managers. These findings inform the design
of a new interactive simulation technology system, where a 3D Common Operational Picture (COP) is shared
between tactile digital whiteboard in the command center and mobile devices in the field.
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INTRODUCTION

As crisis managers at all levels of government confront new types of crises (Boin, 2009), there is an urgent need
to train strategic and operational managers in the tasks, complexities, patterns and pitfalls of crisis management.
Moreover, given the increasingly complex nature of crisis management, there is a growing need for decision
support systems. This paper presents a new interactive approach that can be used for both crisis simulations and
for decision support. It aims to fill a void in practice. A study of the literature, described prototypes, and existing
software ± together with extensive end-user consultations ± informed this project. We begin by reporting the
findings of the underlying study. We then describe the various elements of the INDIGO system and conclude by
discussing the added value of this system in light of practitioner demands, shortcomings of existing tools and
early validation results.
STATE OF THE ART

This section reviews core technologies that are available to crisis and emergency managers. We performed a
desktop study, studying selected journal articles using keywords (published after the year 2000).6 In addition,
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we searched the Internet for relevant product descriptions, using the same keywords and following up on
names/products mentioned in the literature. We organized our findings and observations into two categories:
crisis simulation software and Decision Support Systems (DSS).
We found that tKH OLWHUDWXUH UHSRUWV SULPDULO\ RQ GHVLJQ VSHFLILFDWLRQV LGHDV DQG ³SURWRW\SHV´± very little can be
found on assessments/evaluations of software-in-XVH $V RQH SDLU RI H[SHUWV QRWHG ³(YHQ WKH PRVW DGYDQFHG
information technologies did QRW VHHP WR QRWDEO\ FRQWULEXWH WR WKH IDVWHU UHOLHI RI DIIHFWHG SRSXODWLRQV´ 9DQ GH
Walle and Turoff, 2007:29; cf. Mendonca et al, 2007). In addition, the research makes painfully clear that
IT/software engineers and crisis scholars do not communicate, i.e. WKH\ DUH FOHDUO\ XQIDPLOLDU ZLWK HDFK RWKHU¶V
work and key findings of that work. This leads to IT products that crisis managers do not need; it also means
that crisis managers are not familiar with the technological possibilities available to them.
Simulation tools

In general, we can state that the crisis literature pays little attention to the use of IT-based simulation tools (for a
general overview, see Dugdale et al, 2010). In our search for simulation tools, we distinguished between three
types of audiences: individual responders, response networks, and leaders/executive teams. There is a large
number of simulation games that individual responders can use to enhance their skills (see de Brake et al, 2006).
The developments in this product category are spectacular. Below we briefly describe a few examples of
simulation software we found. The CRIMSON system developed with the support of the European Commission
combines Simulation and Virtual Reality technologies for the simulation of complex crisis and contingency
scenarios that would be difficult to recreate and validate in real conditions (Balet et al, 2008).
The CRIMSON technology has been adopted by industrials and military forces. The Virtual Terrorism Response
Academy, created by 'DUWPRXWK¶V ,QWHUDFWLYH 0HGLD /DERUDWRU\ GLVFXVVHG E\ /RVK
LV D UHXVDEOH
advanced distance learning environment that supports the development and dissemination of terrorism response
courseware. This academy offers fire, EMS and law-enforcement personnel more than 16 hours of practical
training about chemical, biological, radiological, nuclear, and explosive threats. "Ops-Plus" features multiple
videogame-style simulations that put the player in tactical terrorism-response scenarios7.
Hazmat: Hotzone is developed by Public Health Games at University of Illinois at Chicago (Losh, 2007). It is a
networked, multiplayer simulation that uses videogame technology to train first responders for chemical and
hazardous materials emergencies. For the first responder trainees, the primary objective of the simulation is
communication, observation, and critical decision making. The instructor creates a hazardous scenario with such
factors as the location of the hazard, its effects, the weather conditions, and the placement and symptoms of the
victims involved. Students assumes the role of the incident commander and establishes a decontamination zone.
The others students communicate over radios and respond to the situation accordingly8.
The Civil Protection Application School of Valabre (ECASC, France) has developed software that confronts,
through virtual reality, first responders with situations close to those they will experience on the terrain. The aim
of the simulation tool, based on a 3D map system, is to enable each trainee to experience his own operational
situation, according to his position and actions he/she conducts. The full range of forest firefighting equipment
is integrated as well as fire hydrants and water tanks.
The simulation and management tool the ENSOSP is dedicated to chemical risk training. The aim is to provide a
commandment and decision-making training in an emergency context, by closely recreating the operational
context through a realistic visualization of the events, while staying in contact with authorities, victims and
responders. It is a virtual reality simulator integrating virtual 3D mock-ups, physicochemical mathematical
models, operational models describing the actions, condition and evolution of the resources, and pedagogical
models for evaluating the knowledge of the trainees.
We note that these systems focus solely on training purposes and not created as a DSS. Additionally, we did not
find (articles on) software that is made specifically to train crisis response networks, nor executive leadership
teams. The INDIGO project aims to develop a tool that can bridge this gap to train crisis response networks and
executive leadership teams simultaneously, as well as serve as a DSS during real crisis management.
Decision Support Systems for Crisis Management

The literature describes a long history of trying to design DSS for crisis and disaster managers. The
development of an effective DSS for crisis management is something of a Holy Grail ± everybody seems to
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feedback of our end-user group suggests that INDIGO facilitates the effective organization of large-scale
exercises. Moreover, this system makes it easier to establish a COP, which should enhance crisis management
capacities at the strategic level.
In future work, we envision the system to provide more automatic 3D scenario editing, allowing for complex
branching scenarios coupled with interoperability with third-party fire, smoke, and other simulation services.
Moreover, we plan on moving beyond message-based situational awareness and into using the mobile device as
D ³ZLQGRZ´ LQWR WKH YLUWXDO ZRUOG RI WKH simulated crisis. This will relieve the trainer of the significant task of
preparing a large number of messages to be sent.
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