
Beyond our Borders:
Contextualizing Humanitarian 

Crisis Situations
Brian Tomaszewski, Ph.D.

Center for Multidisciplinary Studies
Rochester Institute of Technology 

The research presented here has been supported by the National Science Foundation (NSF) under Grant EIA-0306845 – GeoCollaborative Crisis Management 
(GCCM). This work is also supported by the National Visualization and Analytics Center, a U.S Department of Homeland Security program operated by the 

Pacific Northwest National Laboratory (PNNL). PNNL is a U.S. Department of Energy Office of Science laboratory.

3rd Annual DHS University Network Summit
Student Research In Visual Analytics for a Safer Nation

19 March 2009



Outline
• Research Overview and Goals

• Implications for Visual Analytics Research

• Outreach Examples

• Implications for HLS

• Summary and Conclusions



What is Context?
• Context - circumstances that form the setting for 

describing a situation

• Context Information - specific information needed to 
understand context 

• Geographical Context - interconnectedness of 
phenomena, events, and place across multiple spatial 
scales 

• Historical Context - interconnectedness of past 
situations across multiple temporal scales

• Geo-historical Context (GHC)– a context derived 
from intersection of historical and geographical contexts 



Geo-historical Context
PSU in 2007? PSU in 1876?



Problem Domain

• No approach for modeling GHC or 
reasoning with GHC

• Information to contextualize situations is 
vast and heterogeneous – implicit 
information 

• Applied problem – use of GHC in 
collaborative crisis management situations 



Research Goals

1. Develop a model of GHC

2. Implement proof-of-concept Geovisual 
Analytic system to produce GHC for 
use in collaborative crisis management

3. Evaluate approach to move proof-of-
concept Geovisual Analytic system 
toward potential deployable system



Methodology

• Goal 1 – theory of context, model 
implementation in OWL-DL

• Goal 2 – visual interface components, 
geographic information retrieval (GIR) and 
automated reasoning

• Goal 3 – computational evaluations and 
user studies



Case Study – Sudan 
Humanitarian Context Analysis

The Consolidated Appeals Process (CAP)



Consolidated Appeals Process 
(CAP)

• Context analysis is meant to “outline the root 
cause of the crisis and its evolution, including 
any regional or historical dimensions” (Office for 
the Coordination of Humanitarian Affairs 
(OCHA), 2007). 

– What are the locations that have been effected by the 
crisis over a given time period?

– How do locations relate to events and 
thematic/conceptual aspects of the mission or focus 
of a group developing a CAP? 



B. Tomaszewski, "Producing Geo-historical Context from Implicit Sources: A Geovisual Analytics Approach," 
The Cartographic Journal, vol. 45, pp. 165-181, 2008.



Goal 2 - The Context Discovery 
Application (CDA)

• Visual interfaces to support analytical 
reasoning

• Asynchronous Geocollaboration Support

• Computational processing, geocoding and 
visualization of place names

• Automated reasoning for document 
ranking



Geovisual Analytics

• Visual Analytics - the science of analytical 
reasoning facilitated by interactive visual 
interfaces

• Geovisual Analytics = Geo + Visual 
analytics 
– analytical reasoning and decision-making with 

geospatial information



Document Review



Space/Time/Concept Interface

B. Tomaszewski, "Producing Geo-historical Context from Implicit Sources: A Geovisual Analytics Approach," 
The Cartographic Journal, vol. 45, pp. 165-181, 2008.



Asynchronous Geocollaboration 



Google Earth Visualization



Geographic Information Retrieval

B. Tomaszewski, "Producing Geo-historical Context from Implicit Sources: A Geovisual Analytics Approach," 
The Cartographic Journal, vol. 45, pp. 165-181, 2008.



Automated 
Reasoning and 

Document 
Ranking



Goal 3 - Evaluation

• User studies with GeoVISTA and 
United Nations (UN) ReliefWeb
– Usability: identify usability issues with the 

CDA
– Utility: use the CDA to accomplish tasks

• Computational Evaluations of 
geocoding and search engine functions



What is ReliefWeb?
• United Nations (UN) 

funded organization

• Office for the 
Coordination of 
Humanitarian Affairs 
(OCHA)

• Collection, maintenance, 
development and 
dissemination of 
humanitarian information 
to the humanitarian 
community

• Offices in New York City; 
Geneva, Switzerland; 
and Kobe, Japan www.reliefweb.int



User Studies - Usability



• Contextualize CAP project – the Sudan
• Use the CDA to create reports

User Studies - Utility

OCHA financial decision makers 
want an executive summary 
report on the evolving context 
of a select CAP project in the 
Sudan. They want to know how 
food security at local, regional, 
and international scales is 
playing out in the Sudan and 
how this may or may not relate 
to the efforts of the CAP 
project. 



• 4 participants 
from ReliefWeb

• Analyst reports

• Focus group

User Studies - Utility



Utility Study - Results



Utility Study - Results 

when you get the information, 
you have to literally go through 
every little document, to really 
pick out the information.  It’s not 
clearly usable and in order to get 
geography you have to keep 
moving from your web application to 
Google Earth to…



Utility Study - Results 

I love even the concept and the 
principal..looking at these 
connection across countries on 
issues that are being discussed in 
those documents..

it’s kinda the future



Computational Evaluations

• Geocoding - “gold standard”
– 856 place names from 55 documents
– F-measure

• Document Ranking Dataset
– 200 documents captured from 4 month time 

period
– Ranked by relevance (examined top 30)
– Average Precision and Normalized 

Discounted Cumulative Gain



Geocoding



Document Ranking



Normalized Discounted 
Cumulative Gain
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Implications for 
Visual Analytics Research 

• Visual Analytic tools evaluated by practitioners

• Positive response and interest – new ways of 
thinking

• Feedback for improvements to create production 
systems

• Outreach and dissemination of research parts to 
“real world” users



Outreach

Knowledge and 
Technology 
Transfer

Example -
Vacancies 
Mapping 
Application



Outreach
CAP financial information – improved decision making

B. Tomaszewski and L. Czárán, "Geographically Visualizing Consolidated Appeal Process (CAP) Information," 
Proceedings of the 6th International ISCRAM Conference, Gothenburg, Sweden, 2009.



Outreach
CAP financial information – improved decision making

B. Tomaszewski and L. Czárán, "Geographically Visualizing Consolidated Appeal Process (CAP) Information," 
Proceedings of the 6th International ISCRAM Conference, Gothenburg, Sweden, 2009.



• Position Visual Analytics research to address 
international problems - global warming, food 
security, economic crisis

• Indirect HLS threats – political instability, 
extremism

• Ideally, improve lives of people effected by crisis 
around the world

• Diminish motivations to attack the US homeland, 
better cooperation

Implications for HLS



Future Work
• ‘Situatededness’ of concepts within the 

GHC model 
• Repurposing the Geocoding Algorithms

- “aid workers were attacked on Monday” 
• Applications - Slow onset disasters 

http://www.countdown.org/end/pix/famine_2.jpg

Famine Drought
http://www.southlandusa.com/tbflib/spaw2/uploads/images/Drought%20Pix.jpg



Summary and Conclusion
• Geovisual Analytic concepts and tools 

developed represent viable proofs-of-
concepts to produce GHC in social 
settings

• Research evaluated by and select 
components transferred to real world use

• Further research and development-
analyze situations “beyond our borders” to 
indentify indirect HLS threat



Questions?

Thank you!

bmtski@rit.edu
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