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National Geothermal Data System Architecture Design, Testing  & Maintenance

• Timeline
– Sept 1, 2009 – August 31, 2014
– Completion to date:  10%

• Budget
– DOE: $5,000,000;  Awardee:  $0
– Funding received FY09: $2,569,253
– Funding received FY10: $0

• Barriers
– Resource assessment and data needs, including lack of 

available and reliable resource and related information.
• Partners

– GeoHeat Center (Oregon Institute of Technology); Stanford 
Geothermal Program (Stanford Univ.); U.S. Geological Survey, 
Great Basin Center for Geothermal Energy (Univ. of Nevada, 
Reno); Energy & Geoscience Institute (Univ. of Utah); Arizona 
Geological Survey

Overview
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National Geothermal Data System Architecture Design, Testing  & Maintenance

Relevance/Impact of Research

To create the National Geothermal Data System (NGDS) 
comprised of a core and distributed network of 
databases and data sites that will comprise a federated 
system for acquisition, management, maintenance, and 
dissemination of geothermal and related data.

Purpose:
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Relevance/Impact of Research

• Reduces the upfront risk for industry and investors associated with 
exploration and development of a targeted project

– Reduces the time, costs, and risk for making a business decision to invest in the 
project.

– Helps to bring more geothermal energy online
– Facilitates use of US Geological Survey's Resource Classification System to 

evaluate geothermal site potential.
– Stimulates industry growth

• Basis to educate new workforce
• Provides a platform to support research and development
• Supports more rapid approval of leases and licenses by providing land and 

resource management agencies with access to reliable information
• Supports decision-making processes at both state and federal level

Impact – Data re the basis of knowledge and fundamental for 
education and decision-making; the impacts of access to reliable 
data (new and legacy) include:
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Relevance/Impact of Research

Impact – Understand Extended User Community:
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Scientific/Technical Approach
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DISTRIBUTED SYSTEM – Conceptual Management Design
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Data documents & products:
Include preformatted text, photos, diagrams, videos and 
viewable maps on subjects the user selects, views on 
screen and can then download. 

Data sets:
A type of data product where base data are provided, 
typically in spreadsheets, sometimes word processing 
tables,  but with variable levels of associated metadata. 

Base/raw data:
The "raw" data that populate the tables and fields of a 
database; these include data and the metadata that 
describe the data.

DATA TYPES

Scientific/Technical Approach
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Web Services & Service-oriented Architecture

Scientific/Technical Approach
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Web Services & Service-oriented Architecture

Scientific/Technical Approach
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NGDS
DATA CLOUD 

GEOTHERMAL
DESKTOP

Making access comprehensive, 
but easy

Scientific/Technical Approach

GEOTHERMAL DESKTOP – ACCESS FOR THE FUTURE



11 | US DOE Geothermal Program eere.energy.gov

National Geothermal Data System Architecture Design, Testing  & Maintenance

Scientific/Technical Approach

PROPRIETARY
DATA

PUBLIC 
DATA

HOSTED

GEOTHERMAL DESKTOP – CUSTOM WORKING ENVIORNMENT
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National Geothermal Data System Architecture Design, Testing  & Maintenance
Accomplishments, Expected Outcomes 
and Progress

Data Model
• Polled NGDS partners re data types
• Examined other sources for data model (e.g., Energistics, Public 

Petroleum Data Management (PPDM), GeoSciML, GeoStrat, EarthChem, 
IRIS)

• Contacting Demonstration Project PI’s to determine their needs
• Compiling and comparing approaches, data types, standards and 

protocols used
Data Catalog & Registry
• Prototype of a data registry and metadata catalog (GIN)
• Investigation of additional approaches (e.g., Mercury)
• Initial design for Digital Library sketched out

Geothermal Desktop
• Focus on development of the data entry and management modules
• Developed initial approach to map (GIS) views of data
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Project Management/Coordination

Managing a Distributed Network
• Biweekly web-based meetings (via GoToMeeting)
• Frequent e-mail and phone contacts
• Visits to home sites of partners

Technical
• Aglie approach to project management (OnTime software)

Leveraging NSF-funded projects
• GeoStrat funded by the Earth Science Division/Geoscience 

Directorate
• Geosciences Information Network (GIN) funded by 

Directorate for Computer & Information Science & Engineering
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Project Management/Coordination

Budget & Spending Plan
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Project Management/Coordination

Budget & Spending Plan
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Project Management/Coordination

Budget & Spending Plan
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Project Management/Coordination

Budget & Spending Plan



18 | US DOE Geothermal Program eere.energy.gov

National Geothermal Data System Architecture Design, Testing  & Maintenance

Project Management/Coordination

Schedule
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Project Management/Coordination

Schedule
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Future Directions

• Develop and deploy the NGDS Digital Library and Catalog for 
documents and datasets.

• Develop mechanisms for web-based submission and attribution of 
digital documents and datasets into the Digital Library and Data 
Catalog

• Develop a plan for data acquisition and sharing, including the 
approach to web services

• Deploy the beta version of the NGDS Geothermal Desktop
• Develop a plan for setting, adopting and adapting to various 

standards and protocols for web services, metadata, data sharing, 
data acquisition, etc.

• Work with the US Geological Survey and others to implement within 
the NGDS the Geothermal Resource Classification System and 
tools for Financial Risk Analysis and Classification

What is being worked on now and for the rest of FY10
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• Establishing and maintaining a data system network
– Social-cultural-political issues more important and difficult than 

technical ones
– Need to accommodate multiple approaches, philosophies and 

outlooks
– Demands flexibility in technical, management and community 

issues

• Demonstration projects 
– Technical flexibility in working with each; requires one-on-one 

interaction

• System management and design
– Following industry-standard approaches as mitigated by the 

realities of a distributed network

Summary
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• Core system must handle all classes of data
– Products/documents
– Datasets
– Raw Data
– NGDS Partners can work with the data classes of their choice

• Core system management and design must be 
designed to accommodate full range of data required 
to support geothermal activities 
– Requires flexibility and extensibility be part of the design
– NGDS Partners can accommodate data types of their choice

• Key is to design a system that can meet the needs of a 
highly varied user community

Summary
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END
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