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Geographic information

• information about specific characteristics of places on or near 
the Earth’s surface

• <x, z> where x is a location in space-time, z is a set of general 
properties associated with x

• information about pairs of locations
• <x1,x2,z> where z is distance, interaction, travel cost, travel 

time, connectivity, direction, etc.



Traditional sources of geographic data

• By authorities and their experts
• USGS
• U.S. Census Bureau TIGER files
• NGA
• military in many countries
• state and local governments
• data companies



Geospatial technologies

• Positioning on the Earth’s surface
• GPS, RFID

• Acquisition systems
• remote sensing
• field measurement

• Web GIS and mapping
• Google Earth
• OpenStreetMap



New sources of geographical data

• Volunteered geographic information (VGI; Goodchild 2007)
• a phenomenon of the 21st Century
• user-generated content
• asserted information
• the empowerment of millions of private citizens

• largely untrained
• no obvious reward
• no guarantee of truth
• no authority

• Spatio-temporal footprints generated by social media
• Twitter, Flickr, etc.



www.wikimapia.org



www.openstreetmap.org



OpenStreetMap vs. Google Maps



Geographic data from online communities

• Twitter: a social networking site
• Flickr: online photo management service
• Georeferenced tweet messages in Twitter and 

georeferenced photos in Flickr



Tweets and photo metadata in the database

January, 1st to February, 25th, 2011, about 800,000 photos

January 23rd to February 12th , 2011,  more than 4 million tweets



Georeferenced tweets within three weeks



A close-up of the georeferenced tweets in Los 
Angeles county



Denver

Charleston

Yosemite



Temporal variation of tweets



Emergency response

• Disasters:
• Hurricane Katrina, 2005
• The Wenchuan Earthquake, China, 2008
• The Haiti and Chile Earthquakes, 2010

• Time is critical

• What  information would you want to know
• if you are a victim who needs help?
• if you are an emergency manager?

• Location!!
of resources, of victims, etc.



Geographic information for emergency response

• Data needs: reliable, accurate, timely geographic data

• Data problems:
• Data provided by government: inadequate
• Data from remote sensing: only phenomena visible from above

• Not enough GIS data experts
• Not enough professional emergency workers

• The response efforts during Katrina “were significantly hampered 
by a lack of information from the ground” (a report to the US 
Congress on Hurricane Katrina, by Secretary of Homeland 
Security Michael Chertoff, 2005)



Information sharing in emergencies

• Important to facilitate coordination

• Important between emergency managers and local residents

• Important for local residents for emotional reasons

• Existing communication channels: neither sufficient nor 
adequately used

• Alternative: online and mobile social networking services



Jesusita Fire

• May 5-18, 2009
• 8,733 acres burned
• 80 homes destroyed; 15 homes damaged
• Estimated costs $17 million



Data about Jesusita Fire

• Community web: Independent
• Social networks: Twitter, Flickr, Facebook
• Television and radio: both traditional and online
• Government and official outlets
• Satellite imagery
• Newspaper stories
• Conversations with first and secondhand eyewitnesses





2010 Haiti 7.0 Mw earthquake

• 16:53 local time on Tuesday, 12 January 2010
• three million people were affected
• an estimated 316,000 people died
• 300,000 were injured and 1,000,000 made homeless
• 250,000 residences and 30,000 commercial buildings collapsed or 

severely damaged.





OpenStreetMap, Haiti

http://www.openstreetmap.org/
Before the 2010 Earthquake



OpenStreetMap, Haiti

http://www.openstreetmap.org/
January 14, 2010, within only 48 hours 



Outcomes

• http://vimeo.com/9182869

• Complementary technologies (open geographic data and reports 
from victims) integrated

• Fast cycle, open maps and 
data saved lives

• Partnerships and community 
formed

http://vimeo.com/9182869


Can social media rescue street children?

• Street Children are often excluded from the mainstream society. 

• Child beggars are prevailing in China. (1 to 1.5 million homeless 
with 20,000 children abducted every year) 



Twitter

Baby come home: missing children database





Research by Xining Yang and Daniel Z. Sui, OSU



Challenges (Li and Goodchild, 2010)

• data access and data quality
• How to discover relevant information?
• How to validate VGI?

• How to synthesize geographic data
• Uncertainty
• Data conflation

• How to use social networks to support crowdsourcing
mapping?

• Privacy



Locations of tweets for a user

91.18% visits 
occur at one 
place

user 
id #tweets #places 

#unique
places

Location I 
(trip origin/
destination)

Location II 
(location on 
the route)

visits of 
the most 

frequently 
visited 
place

percentage
of visiting

 

visits of 
the second 

most 
frequently 

visited place
percentage 
of visiting

7 1836 34 4 32 2 31 91.18 1 2.94



Locations of tweets for another user

Two places 
account for 
52.08% visits

user 
id #tweets #places 

#unique
places

Location I 
(trip origin/
destination)

Location II 
(location on 
the route)

visits of 
the most 

frequently 
visited 
place

percentage
of visiting

 

visits of 
the second 

most 
frequently 

visited place
percentage 
of visiting

9 1340 48 25 27 21 19 39.58 6 12.50



Future trends

• Location-based services in mobile devices

• Know the position of almost everything

• Let geospatial technologies do the geo part, we people are 
responsible for the social part

• Volunteered geographic analysis and modeling



Thank you!

If you have any questions, comments, or suggestions, please let me 
know. 

Linna Li
Email: linna@geog.ucsb.edu
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