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What 1s 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
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Problem Domain

 No approach for modeling GHC or
reasoning with GHC

e |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 Iin collaborative crisis management

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




Methodology

e Goal 1 — theory of context, model
Implementation in OWL-DL

e Goal 2 — visual interface components,
geographic information retrieval (GIR) and
automated reasoning

e Goal 3 — computational evaluations and
user studies



Case Study - Sudan
Humanitarian Context Analysis

Analyze the
Context "~\
Report BUiId
Scenarios
Monitor and Assess
Revise Needs
Issue a Flash or Set
Consolidated Appeal Priorities
\ Plan the /
Response

The Consolidated Appeals Process (CAP)



Consolidated Appeals Process
(CAP)

e 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?
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Goal 2 - The Context Discovery
Application (CDA)

* Visual interfaces to support analytical
reasoning

* Asynchronous Geocollaboration Support

 Computational processing, geocoding and
visualization of place names

e Automated reasoning for document
ranking



Geovisual Analytics

* Visual Analytics - the science of analytical

reasoning facilitated by interactive visual
Interfaces

e Geovisual Analytics = Geo + Visual
analytics

— analytical reasoning and decision-making with
geospatial information
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is (as of 31 July 2008)

Source: Date: 31 Jul 2008 The UN system has rapidly taken note of the seriousness of the challenges to
world food security by the recent dramatic escalation of the food price crisis...

http:// v reliefweb.int/ rv rwb.nsf/ db300SID/ MUMA-7HE4E1?OpenDocumentBRS5520=02-P

The UN system reponse to the world food security cri

FEWS South Sudan Food Security Update Jul 20038

Source: Date: 21 Jul 2008 - Northern parts of the Western Fload Plains, including Aweil West, North, East
and South, Gogrial and Twic Counties, and eastern parts of the Eastern...

http:/ /v reliefweb.int/re reb. nsf/db200SID/ YSAR-THER Z)?OpenDocument&R 5520=02-P

Floods in Sudan: Displaced and food crisis

Source: Date: 08 Aug 2008 Seasonal heavy rains in the Northern Bahr el-Ghazal state, in Socuth Sudan,
have caused the Kuom River to overflow in the town of Aweil, displacing at...

http:// v reliefweb.int/ v rwb. nsf/ db300SID/ LRON-7HBF25?0penDocument&R5520=02-P

Sudan: Security Council must oppose efforts to ensure impunity for Darfur

Source: Date: 20 Jul 2008 Amnesty International today called on the United Nations Security Council to
reject initiatives to defer the investigation and prosecution of crimes in...

http:// v reliefweb.int/ rv rwb.nsf/ db300SID/ AMMF-7HSHLF?OpenDocumentBRS520=02-P

Humanitarian action in Southern Sudan weekly bulletin, week 20, 27 Jul - 02 Aug 2008

Source: Date: 02 Aug 2008 - 60,299 refugees returned home so far in 2008 - Security incidents hamper
refugee and IDP repatriation operations (see Section III) - Localized flooding...

http:/ /v reliefweb.int/re reb. nsf/db9005ID/LSGZ-THEBCSL?OpenDocument&R 5520=02-P

Sudan: Hundreds of thousands in Darfur receive agricultural and veterinary assistance

Source: Date: 21 Jul 2008 The International Committee of the Red Cross (ICRC) completed a maior aid

Selected Item Details: |\|_(| Toggle Named Entities
Concepts Found: Food Sudan Southern Food
Source: Date: 08 Aug 2008 Seasonal heavy rains in the Northern Bahr el-Ghazal state, in South Sudan,
have caused the Kuom River to overflow in the town of Aweil, displacing at least 40,000. A further 1,500
people were left homeless in 14 villages of the neighbouring Warrab state. We are attempting to reach
those in need as quickly as possible, working quite closely with the local government, which has set up a
crisis management committee, said David Gressly, the United Nations regional coordinator for
southern Sudan. The high water levels have raised fears of increased cases of cholera, typhoid and
malaria. The semi-autonomous region of South Sudan is suffering the consequences of the food crisis:
In Gogrial East alone, it is reported that 12 people have died of hunger in the last week. While the
soaring food prices are worldwide, fragile states and vulnerable populations like curs who purchase food
daily frem an unorganised market face greater risk of starvation and poverty, said 8 member of parliament
for the area, specifying that food prices in the south had risen by 11% between February and June. The
consequences of the flooding are also affecting some 50,000 civilians that fled frem the Abyei oil region
disputed between the government of Khartoum and South Sudan authorities, theatre to viclent fighting
in May. Conditions continue to deteriorate because of the rains. Until the situation in Abyei iz resolved with
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Floods in Sudan: Displaced and food crisis

Seasonal heavy rains in the Morthern Bahr el-Ghazal state, in South Sudan, have
caused the Kuom River to overflow in the town of Aweil, displacing at least
40,000, Afurther 1,500 people were left homeless in 14 villages of the
neighbouring Warrab state. "‘We are attempting to reach those in need as quickly
as possible, working quite closely with the local government, which has setup a
crisis management committee’, said David Gressly, the United Mations regional
coordinator for southern Sudan. The high water levels have raised fears of
increased cases of cholera, typhoid and malaria. The semi-autonomous region
of South Sudan is suffering the consequences of the food crisis: ‘In Gogrial East
alone, itis reported that 12 people have died of hunger in the last week. While the
soaring food prices are worldwide, fragile states and vulnerable populations like
ours who purchase food daily from an unorganised market face greater risk of
starvation and poverty’, said a member of parliament for the area, specifying that
food prices in the south had risen by 11% between February and June. The
consequences of the flooding are also affecting some 50,000 civilians that fled
from the Abyei oil region disputed between the government of Khartoum and
South Sudan authorities, theatre to violent fighting in May. ‘Conditions continue to
deteriorate because of the rains. Until the situation in Abyei is resolved with a full
withdrawal of all forces, the establishment of a joint police force, an integrated
unit on the military side and an interim administration, it is unlikely that there will
be a major movement of people back’, added the UM representative.
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Google Earth Visualization
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Geographic Information Retrieva
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Goal 3 - Evaluation

e User studies with GeoVISTA and
United Nations (UN) ReliefWeb

— Usability: identify usability issues with the
CDA

— Utility: use the CDA to accomplish tasks

o Computational Evaluations of
geocoding and search engine functions



What i1s ReliefWeb?

e United Nations (UN)
funded organization

e Office for the
Coordination of

Humanitarian Affairs
(OCHA)

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

o Offices in New York City;
Geneva, Switzerland,;
and Kobe, Japan
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User Studies - Usability

Question Mean Median | Mode

The software interface was easy to understand.

The software responded to actions in expected
ways.

The visual appearance of interface components
1s consistent.

The interface controls work in a consistent way

Visual displays of information were easy to
understand.

System response times were acceptable.

Please rate the overall usability of the software.

Color key

Neutral Response




User Studies - Utility

e Contextualize CAP project — the Sudan
e Use the CDA to create reports
report on the evolving context

of a select CAP project In the
== 4 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
4 to the efforts of the CAP
project.

OCHA financial decision makers
want an executive summary

HHHHHHH
Abyei




User Studies - Utility

from ReliefWeb

e Focus group



Utility Study - Results
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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

| 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

e 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
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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
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Outreach

CAP financial information — improved decision making
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Outreach

CAP financial information — improved decision makin
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Implications for HLS

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



Future Work
e ‘Situatededness’ of concepts within the
GHC model

* Repurposing the Geocoding Algorithms
- “ald workers were attacked on Monday”

« Applications - Slow onset disasters

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

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

Famine Drought



Summary and Conclusion

e 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
iIndentify indirect HLS threat



Questions?

Thank you!

bmtski@rit.edu
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