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Overview

 Introduction to geospatial data

 Collection issues

 Rise of external data sources

 Management of data in-house

Left: Landsat 7 satellite. Right: Chicago at night.  Images: NASA



GEOSPATIAL DATA
NOAA, 2012.



What is Geospatial Data?

 Geospatial data has explicit geographic positioning that ties it to a place or 
region on the earth. It includes latitude and longitude.

Image from the Indiana Geographic Information Office.



Vector Data

 Vector data are points, lines, and polygons.

Left: United States cities 2010, ESRI. Center: Navigable Waterways, 2011, U.S Army Engineer Institute for Water 
Resources.  Right: Census Places, 1990 – Illinois, US Census Bureau.



Vector Data

Google maps: Chicago



Vector Data
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Raster Data

Top: Chicago, 2000, NASA  

Right: Chicago, 2018, Google Earth



Raster Data

Blue = 
Snow/Ice
Yellow = Clouds

Red = Forest
Gray = Clear 
cutting



How is Geospatial Data Collected?

 Active data collection through 
direct use of a GPS device, 
observation, satellite imagery, 
or direct data collection such 
as through decennial census.

 Passive data collection 
through sensors such as 
stream flow sensors, wildlife 
tagging, cell phones, and 
weather stations.

 Created and distributed by 
individuals, research groups, 
all levels of government, 
NGOs, private companies, 
etc. Monterey Bay Bathymetry, MBARI, 1997



Geospatial Information 
and Decision-making

 Emergency preparedness: 
What houses lie within a 100-
year flood plane?

 Climate change impacts: How 
will climate change impact the 
location of rice fields in 
China?

 Health care: What is the 
predicted rate and spatial 
spread of the Zika virus over 
the next year?

 Travel: How long will it take 
me to get from my house to 
the airport at 6pm on a 
Friday?

Predicted Zika distribution, eLife, NPR Health



COLLECTION ISSUES
Travel time to major cities, World Bank, 2009. Flickr Commons.



Finding Data

California 
Geological Survey



Cost of Data

Vendor-driven 
data sources:

• Vector
• Raster
• Streaming



Licensing Practices

• Pay to access model -> stop paying, no access

• Access to certain classes of people

• Reluctance to provide all of the data -> use their platforms

• Onerous terms -> Reaxsys



Licensing practices

Available at: https://bit.ly/2I4UpmO



Currency of Content



Privacy Issues

Camp Lemonnier (top) and a suspected CIA base 
(bottom left) in Djibouti.  Strava heatmap



Volume and Complexity

Satellite imagery

 Landsat 7 and Landsat 8 Data Acquisition Status – 1.3 petabytes of data
 The Landsat 7 and Landsat 8 satellites collect about 1,200 new scenes per day. In addition, 

the Landsat Global Archive Consolidation effort continues to add numerous international 
scenes to the archive. The entire USGS Landsat archive now holds over 6.8 million 
scenes! 

 Planet – 7+ Petabytes with 7+ Terabytes added daily
 88 new satellites recently launched

 DigitalGlobe and CNES/Astrium – probably bigger than Planet’s holdings

Non-satellite imagery
 Population  Elevation

 Health  Land cover 
 Housing  Climate

 Weather  Cropland



Data Specific Repositories



Data specific repositories

“This is the first map of forest change that is globally consistent and locally 
relevant.  What would have taken a single computer 15 years to perform 
was completed in a matter of days using Google Earth Engine computing.”  -
- Professor Matt Hansen, University of Maryland



DATA MANAGEMENT
FOR LIBRARIES

Janneke Staaks, Research Data Management. Flickr Commons.



Preservation: Repositories

Scalable, Robust, Shared 
Management and 

Preservation Services https://library.stanford.edu/research/stanford-digital-
repository



Access: Geoportals

https://earthworks.stanford.edu



Stanford: Earthworks



Stanford: Earthworks



Big Ten Geoportal

https://geo.btaa.org



Geoblacklight

https://geoblacklight.org



Staff Expertise

David Medeiros and Stace Maples.  
Stanford Geospatial Center staff

Credit: Danielle T. Tucker

o Data acquisition
o Data management
o Software management
o Training classes

o Software
o Data collection

o Management of services
o Geocoding servers
o Secure computers

o Programming/computer 
skills

o Python
o Java Scripting
o R
o Github



Fusion of Supply Chain and Services

Credit: Stace Maples



Fusion of Supply Chain and Services

Credit: Stace Maples



Fusion of Supply Chain and Services

Credit: Stace Maples



Conclusion

 Increasingly research questions across a huge array of disciplines have a 
spatial component.

 Complex data are increasing in type, volume, and rapidity of output.

 Few repositories are capable of collecting and managing the content.

 Increasing need in libraries to provide high level staff expertise for data 
collection, licensing negotiations, creating access portals, and providing end-
user support.

 Pushing questions to the cloud create amazing opportunities and yet 
troubling issues around ownership and reproducibility of research.


