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About the ORNL DAAC
http://daac.ornl.gov/

 NASA’s ORNL DAAC
Distributed Active Archive Center for biogeochemical and 
ecological data and models useful in environmental 
research

986 published data sets and counting

4 areas within NASA’s Terrestrial Ecology Program
• Field Campaigns, Validation, Regional and Global, Model archive 

Web interfaces to ORNL DAAC and NASA’s 12 Earth 
Observing System data centers

Tools for ingesting data and for reporting user activity
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Multiple Distribution Mechanisms

 FTP
 Metadata Search Catalog – Mercury (FGDC 

compliant)
 NASA Earth Observation System-wide 

clearinghouse (ECHO/Reverb)
 Spatial Data Access Tool (WCS, WMS)
 WebGIS (WMS)
 THREDDS Data Server 
 Tools for subsetting and visualization of remote 

sensing products (MODIS)

Data are available at no cost



Diverse Goals

 ORNL DAAC has a diverse customer base
 Education and Outreach - data contributors, research 

scientists, educators, legislators, students  
 Assembling data bases for major resources
 Developing technologies are as important to provide as 

the source data
 Security issues related to policy and privacy as well as 

implementation of governing standards must be 
addressed.
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Data Management Challenges
 World full of diverse data, scientists, GIS and DBMS 

software, custom models, and remote sensing 
resources.

 Success in science based on publications. Data  
published in papers, methods generalized, source 
information cited but usually only results published, not 
the raw data files.

 You need sophisticated search skills to find exactly what 
you need through Web search engines like Google.

 Certain data need to be archived with access restrictions 
in place.

 Similar information in multiple places produced with 
different tools at different scales.
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What is Mercury ?

 Distributed metadata management, data 
discovery, and data access system

 Metadata Search and Retrieval tool

 Standards based – XML, Z39.50, FGDC, Dublin-
Core, Darwin-Core, EML, and ISO 19115 
(development pending)

 Based on open source and  Service Oriented 
Architecture 
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6. Data and documentation
are downloaded directly from 
the data provider

1. The data provider uses the ORNL Metadata Editor to create a metadata 
file containing links to the data, documentation, and ancillary files.

5. User links to 
data provider’s server

2. Mercury  builds an 
index of the metadata.

3.  Users query
the index

4. Metadata report is returned to the 
user, including links to the data 
provider

Metadata
Index

Mercury: Metadata Search and Data Access System

Data and
documentation

User
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Two Mercury Models

The Virtual Internet Database
 Organizes a new collection of data from 

informal systems spread across the Internet
The Virtual Aggregate Database

 Harvests information from existing formal 
separate DBMS

And Many Hybrids…

8



3. Remote users query the index via 
a Web-based browser

6. Highly detailed data 
and documentation 
are downloaded 
directly from the 
contributing agency

1. Principal investigators create 
detailed metadata and data files 
using local applications or 
Mercury’ Metadata Editor 2.  Mercury collects metadata and key data from 

contributing agencies’ servers distributed around 
the country and builds a centralized index

4. Metadata summaries are returned to 
the remote users, including links back to 
detailed information and data at the PIs’
server or data repository

5. Remote users 
select links to data 
of interest

Index

Users

Mercury : Virtual Internet Database

P.I. Summary – John Smith
Product A

Container: 1;  10/12/2003
Container  2;   01/20/2002
Container  3;   07/05/2001

Product B
Container 1; 03/05/1999

….

P.I. Name
Product Number
Product Title
Site
Subject Area
Thematic Area
Keywords
etc.

Distributed Data Discovery and Access System
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Custom 
Export

Program

Existing
Database

Existing
Database

Existing
Database

XML

Index

Metadata exists in remote 
legacy databases using any 

platform, OS or RDBMS

Metadata are  extracted into 
XML files yielding 
standardized data objects

Harvested metadata are 
combined at the central site, 
transformed (if needed), 
and indexed

Users work  with a single, 
simple, web-like interface to 
access all data simultaneously

Databases can be of 
different structures 

and content

Export programs are easily 
written and automated

These files can be 
remotely harvested  via 
the Internet

Frequent, automated 
harvesting and complete re-
building of the index keeps 
the aggregate database up to 
date

No re-programming 
of existing systems 

required

Business as usual 
for contributing 

databases

XML XML

Custom 
Export

Program

Custom 
Export

Program

A Virtual Aggregate Database via Mercury

10



What Can Mercury Do?

 Provide a single portal to information contained 
in separate data management systems

 Provide fielded, spatial, and temporal search
capabilities

 Allow individuals and database managers to 
distribute their data while maintaining complete 
control and ownership

 Leverage investment in existing information 
systems and research
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Custom Interfaces
LP DAAC (Land Processes, EROS, USGS) 
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Mercury Demonstration
Metadata Editor – existing editor created 

in late 1990s

New Internal and External metadata editor 
– in development
 covered by Viv Hutchinson 13



Mercury Demonstration
 http://mercury.ornl.gov/ornldaac/index.jsp?

tab=advanced
 8 data sources

• ORNL DAAC Archives (986)
• FLUXNET (548)
• LBA-ECO (614)
• RGD (452)
• Land Val (68)
• LP DAAC MODIS & ASTER (102)
• Long Term Ecological Research Network , LTER 

(7048)
• Organization of Biological Field Stations, OBFS -
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Questions?
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Additional Slides
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Distribution
– advertise data (web, newsletters, 

customer announcements)
– provide data access to users worldwide

Post-Project Data Support
– provide long-term secure archiving of 

the data 
– serve as a buffer between end users 

and PIs
– provide usage statistics for Sponsors
– survey users about major products 

and/or projects 

Stewardship
– security, disaster recovery
– Ensure life of the data (reformat when 

proprietary software or operating 
systems reconfigure data formats

Data Processing and Support Challenges
in Data Archival

Acquisition
– identify how best to serve the audience / 

scientific community
– establish how  to obtain data
– acquire data (local archive) or link to data 

(mercury, hard link)

 Ingest – Archival of Data Sets
– perform QA checks
– compile project-provided metadata
– generate additional metadata

Enhance (as requested)
– add supplementary variables
– standardize to common units
– aggregate files

Documentation
– collect available documentation and write 

“guide” documents for each data set, as 
needed
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ORNL DAAC:  Data Collections

3.  Regional and Global 
Studies (198) 

• Climate
• Soils
• Vegetation
• Hydroclimatology

2.  Validation of Remote Sensing 
Products (23)

(Number of Data Sets = 986)

1.  Field Campaigns (755)
• 6-9 year intensive 

study of a region:
•Amazon (LBA)
•Northern Canada 
(BOREAS)
•Southern Africa

(SAFARI 2000)

BOREAS

LBA

LBA

S2KS2K

In-situ
Observations

?
Remote Sensing

LAI/fPAR  
NPP

LAI/fPAR
NPP

4.  Model Code (10)
• Benchmark Models

•IBIS, BIOME-BGC, LSM
• Manuscript Models 

•PNeT, Century, Biome-BGC


