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Background & Overview
• The GIS Hub is a database and web 

infrastructure used for hosting and 
sharing State agency GIS data and 
applications, it is located at the 
Information Technology Department

• General funds pay for data and 
application hosting, agencies pay for 
development costs
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Background & Overview
• The primary purpose of the GIS Hub is 

to provide a central database serving 
state agencies

• Web services are used by agencies and 
their constituents, the public, consulting 
firms, and other levels of government

• Web services as used here is a general 
term for data discovery, data browsing, 
and data delivery – in a GIS context



4

GIS Hub Benefits
• Centralized storage - “one stop shopping”
• Reduced costs – agencies not forced to 

develop their own infrastructure
• Supplies core component for new applications
• Increase access to GIS data – free tools
• Greater re-use of data – different & new uses
• Improve distribution of information to public
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Who Developed the GIS Hub?
• GIS Technical Committee & Consultant
• GISTC Membership

– Game and Fish Department
– Health Department
– Information Technology Department
– Department of Transportation
– Geological Survey
– Parks and Recreation
– State Water Commission
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A Brief Timeline
• January 2000 – GIS Technical Committee 

(GISTC) asks the Information Technology 
Department (ITD) to conduct a study of 
building a GIS “hub”

• May 2000 – Based on the study results, 
GISTC supports building the Hub and elects 
to request general funding via ITD with 
support from the Chief Information Officer

• April 2001 – Legislature approves funding
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A Brief Timeline
• August 2001 – State coordinator hired
• November 2001 – Kick-off meeting with 

consultant
• July 2002 – The first GIS Hub database 

goes to production
• October 2002 – GIS Hub web services 

go to production
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GIS Hub Components
• Database
• Web Services

– Hub Explorer
– Metadata Explorer
– Utility Toolbox
– Data Streaming

16th hole, Bully Pulpit Golf 
Course, Medora, Dean Glatt
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Components – Database
• Multiple databases are used to organize 

data
• Over 200 layers (not counting 

Government Land Office scans and 
agency-specific data)

• Over 2.3 terabytes
• Databases contain both public and 

agency-maintained internal data
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Components – Database
• Datasets:

– Communications
– Elevation
– Geology
– Political Boundaries
– State and Federal Lands
– Places and Cultural Points
– Transportation
– Water Resources
– Aerial Photography

Data on the GIS Hub 
comes from a variety 
of sources:

•State agencies

•Federal agencies

•Local government
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Components – Database
• Agency users and their 

applications directly 
connect to the databases

Metadata!
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Components – Web Services
• Why Web Services?  You can:

– Create internet/intranet browser-based 
applications that:
• Cost less than deploying desktop tools
• Are simpler to use
• Utilize your own and others’ data

– Bring in data from multiple servers all over 
the world without having to host the data

• Let’s look at some examples…
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Components – Hub Explorer
• Template used for browser-based 

application development
• Used by state agencies for interactive 

mapping
• There are both internal and external 

Hub Explorer sites 
• Includes ability to download vector data
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Hub Explorer – Game and Fish
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Hub Explorer – Dept. of Ag.
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Hub Explorer – Data Download
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Hub Explorer – Data Download
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Components – Metadata Explorer
• Data browsing and discovery
• Referenced data sets include:

– GIS Hub web image and feature services
– Raster data available on FTP
– In-progress datasets
– Interactive maps
– County data

• Includes vector data downloading
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Metadata Explorer
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Metadata Explorer
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Components – Utility Toolbox
• Used to create agency “static” maps:

NDDOT
road conditions

ND Emergency Services
rangeland fire index
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Components – Data Streaming
• Streaming of image and vector data
• Primarily used by users outside of 

firewall
• ESRI-centric image and feature services
• OGC-centric Web Map Services (WMS)
• OGC (Open Geospatial Consortium) 

services work with ESRI and non-ESRI 
products
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Data Streaming - Feature & Image Services
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Data Streaming - Feature & Image Services

ArcMap
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Data Streaming - Feature & Image Services

ArcExplorer
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Data Streaming - WMS

The
National
Map
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Data Streaming - WMS

ND State 
Water 
Commission
(MapServer)
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Web Services – Data Sources
• State and Federal Servers – For 

example, North Dakota and the U.S. 
Geological Survey

• A great search tool is Mapdex
(www.mapdex.org)
– Indexes web services from all over the 

world
– Provides a toolbar for ArcMap
– Allows downloading of layers for use with 

Google Earth
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Mapdex – Simple Search
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Mapdex – Results from Search
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GIS Hub Future Plans
• Develop additional web services as needed
• Migrate from ESRI-centric web services to 

OGC-centric web services
• Raster downloading via Hub Explorer and 

Metadata Explorer
• Continued monitoring of Open Source GIS
• Geodatabase multi-user editing
• Greater “institutionalizing” of GIS – make it 

more prevalent and more part of the 
everyday workflow
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The Future, Up, Up, and Away!

Graphic from “The Fifth Dimension of GIS,” July-September 2005 issue of ArcUser
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Summary
• Web services are a mechanism for getting 

data out to users who would otherwise not 
have easy access to it

• Web services are method for obtaining data
• It is important to develop and maintain 

metadata more than ever with web services
• Web services can save:

– Time – reduce data queries via phone and email
– Cost – deploy Web applications rather than 

desktop tools
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Food For Thought
• Web services for data loading

– Products from Safe Software (www.safe.com) 
allow data/projection conversion and uploading –
client data can be uploaded to a central database

– Web-based editing – in a browser data can be 
viewed, added, modified then uploaded to a 
central database

• Use of data standards
– www.fgdc.gov is a GREAT source of information

• Metadata, utilities, cartography, MANY others

– Use OGC wherever possible for web services
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Thank You!
For more information, please contact:

Bob Nutsch, GIS Coordinator

701-328-3212

bnutsch@nd.gov

www.nd.gov/gis

Wind Generator Sunset, 
South of Minot, Rick Craig
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