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Integration of information and simula-
tions into a visual analytic environment for 
the disaster response life cycle. 

Visual Analytics for the Disaster Response 
Life Cycle 
Dr. David Ebert and Timothy Collins, Purdue University

At the Purdue Regional Visualization and Analytics Center, we are looking to develop 
visual analytics tools that address the entire disaster response life cycle. Most large-scale 
emergency operation center systems and tools are designed only to coordinate support and 
provide basic information for first responders and decision makers during a disaster. The 
next generation of systems needs to be a true visual analytics environment that supports 
planning, prediction, detection, mitigation, monitoring, crisis management, response planning 
and implementation. This comprehensive environment requires integrated visual and 
traditional systematic analysis of massive data, including improved strategies for exploratory 
visual analysis of data, hypothesis testing and user-specific presentation of relevant information 
as a basis for actionable decision making. 

We have identified the following challenges to enable actionable decision making:
• Planning – for effective planning, accurate simulation models and training systems 

need to be incorporated, as well as information for event detection, capability 
assessment and resource allocation. Key components include incorporating an accurate 
database and surge-capacity modeling of infrastructure and the healthcare system. 

• Monitoring and Detection – improving systems to provide 
high detection rates while reducing false positive rates is 
crucial. Monitoring systems also need to integrate, 
synthesize and present the relevant information, 
allowing easy exploration of the evidence and 
providing the ability to quickly compare and analyze 
this information.

• Management – a basic management component 
for crisis response is to provide accurate situational 
awareness. During a crisis, a substantial amount of 
data is generated from many disparate sources. Law 
enforcement, fire, medical services, media, public officials, volunteer 
organizations and many others feed information to an emergency 
operations center.  Current management systems only collect this data 
and distribute it in one dimension. Misinterpretation of and delays in routing 
information are common. Future systems must be adaptable and scalable while 
integrating all information to provide real-time temporal and geospatial awareness.

• Response & Recovery – most current systems only extend to the common operation 
picture/situational awareness capability. For effective response and recovery, resource 
awareness and resource management capabilities must be included. Integrating analysis 
and simulation capabilities will allow effective hypothesis testing, scenario analysis 
and response plan evaluation. 

Several key factors crosscut all of the above activities to ensure effectiveness:
• effective data integration
• effective presentation of relevant, necessary information 
• adaptation of the visual analytics environment to users and their tasks 
• appropriate temporal updating of information 
• security and privacy. 

Integrating all these components into a comprehensive visual analytics environment is 
required to enable time-critical decision making and response.
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Features:
Disaster Response Life Cycle A true visual analytic 
environment will aid first responders (page 5)
Threat Stream Generator Synthetic test data helps 
analytic tool builders perfect their creations (page 10)
Flow Maps Using clues from 19th century cartography to 
automate flow maps (page 16)


