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• The costs of spatial data 
production were 
declining rapidly

• The federal government 
no longer had a 
monopoly on spatial data 
production

• Its future role would be 
more as a coordinator, 
developer of standards

1994 authorization

• April 11, Executive Order 12906
– “The National Performance Review has recommended that 

the executive branch develop, in cooperation with State, 
local, and tribal governments, and the private sector, a 
coordinated National Spatial Data Infrastructure to support 
public and private sector applications of geospatial data in 
such areas as transportation, community development, 
agriculture, emergency response, environmental 
management, and information technology.”

– “Now, Therefore, by the authority vested in me as 
President…” (Bill Clinton)

Framework data sets

• Data sets to which other information could be 
attached
– geodetic control

– hydrography

– administrative boundaries

– transportation

– topography

– the cadaster

– orthoimagery

• “Data you can trust”

Early activities

• Metadata
– descriptions of data sets

– useful for spatial search, deciding fitness for use

• “What’s in it for me?”
– grants to provide metadata

• “Don’t duck metadata” campaign

• Metadata standards
– Content Standard for Digital Geospatial Metadata

– ISO 19115 etc.

Early activities

• Data sharing

• The data warehouse
– the “One-Stop Shop” for geospatial data

– how to choose between warehouses?
• collection-level metadata

• The geoportal
– harvesting metadata records from many 

warehouses

– allowing users to search through a single library 
and gain remote access to a source
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• The geolibrary: a library searchable by location
• not just author, title, subject

Early activities

• Interoperability
– can I work with two datasets of the same area?

– what if there is more than one version of the same 
framework layer?

• The Open GIS Consortium
– later The Open Geospatial Consortium

– focused on enabling interoperability

https://nationalmap.gov/
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https://www.fgdc.gov/organization

• 12 thematic 
areas

• National 
Geospatial 
Advisory 
Committee

“Geographic names”: missing from the original framework 
layers but key to point-of-interest databases
“Structures”: another recent addition reflecting increasing 
interest in finer spatial resolution

May 1, 2000: Removal of GPS Selective Availability

2015 Report Card at 
http://www.cogo.pro/uploads/C
OGO-
Report_Card_on_NSDI.pdf

Lessons learned

• The US NSDI seeks to coordinate the 
activities of 
– federal, state, local governments

– NGOs

– the private sector

• The private sector is a major contributor to 
NSDI through contracts and cooperative 
activities
– but its role as a producer and user of proprietary, 

competitive data has not been resolved
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IT planning methods

• Waterfall
– all agencies determine their needs

• in the form of information products

– what data sets are required to address these 
needs?

– what processing capabilities are needed?

– Request for Proposals

– benchmarking

– system acquisition

• Elapsed time: as much as 8 years

But meanwhile
• Needs, expectations, data availability, software have 

all changed
– imagine you were nearing the end of such a planning 

process in 1992 (Internet) or 2007 (iPhone)

• Agile planning
– “Every Agile team should be able to plan the activities 

included in an iteration based on the lessons from the work 
done in the previous iterations. They use the iteration 
planning to validate the release plan and produce the 
detailed iteration plan.”

– https://www.projectmanager.com/blog/how-to-plan-in-an-
agile-environment

Lessons from elsewhere

• INSPIRE
– a massive long-term effort to harmonize 

geospatial data within Europe

– https://inspire.ec.europa.eu/

• Australia and New Zealand
– http://www.icsm.gov.au/asdi/

• The aims of SDI are much easier to achieve 
within a single government
– e.g., at the state level in the US or Australia

Updating the vision

• Metadata 2.0
– oriented to users rather than producers

– sharing user experiences
• “Trip Advisor for geospatial data”

• “Is this dataset interoperable with dataset x”

• Updating the data life cycle
– answering a query rather than supplying datasets 

that might answer the query

Search, retrieve, then use

https://cdn.journaldev.com/wp-content/uploads/2015/08/bigdata-lifecycle.png

Every stage in the 
process tends to have 
its own associated 
software

Rethinking the stages

• Can we move intelligence further back in the 
cycle?
– thinking anti-clockwise

– Li Deren, the Earth Observing Brain (CPGIS, 
Buffalo, August 2017)

• putting early processing on the space platform

• distributing results directly to users

– refining the search specification to allow early 
assessment of fitness for use

• rethinking geospatial metadata
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Summary points

• We have learned much in the 25 years since 
the initial vision of SDI

• Technology has advanced dramatically in the 
same period

• Fast planning is essential in an age of fast-
moving technology

• Hong Kong is in an enviable position for 
success in SDI
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