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With the Launch of 
Aura, the 1st 
Series of EOS is 
Now Complete 
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Over 30 NASA 
Earth – Sun Research

Spacecraft
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Earth System Science
a. Interdisciplinary research
b. Global observations

Development of observing capability
a. Innovative technology development
b. Space-based observations

Pioneer use of remote sensing to 
improve prediction of weather, 
climate and natural hazards

a. Modeling
b. Integration of Earth observation, advanced 

technology, and interdisciplinary research

NASA’s Perspective
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How is the global Earth system changing?

What are the primary forcings of the Earth 
system?

How does the Earth system respond to natural 
and human-induced changes?

What are the consequences of changes in the 
Earth system for human civilization?

How well can we predict future changes in the 
Earth system?

How is the Earth changing and what are 
the consequences of life on Earth?

Earth System Science
Research Questions
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Variability Forcing Response Consequence Prediction

Precipitation, 
evaporation & 

cycling of water 
changing?

Global ocean 
circulation 
varying?

Global 
ecosystems 
changing?

Atmospheric 
composition 
changing?

Ice cover mass 
changing?

Earth surface 
transformation?

Atmospheric 
constituents & 

solar radiation on 
climate?

Changes in 
land cover 

& land use?

Motions of the 
Earth & Earth’s 

interior?

Clouds & surface 
hydrological 
processes on 

climate?

Ecosystems,    
land cover & 

biogeochemical 
cycles?

Changes in 
global ocean 
circulation?

Atmospheric trace 
constituents 
responses?

Sea level 
affected by Earth 
system change?

Regional air 
quality impacts?

Weather 
variation related to 
climate variation?

Consequences 
of land cover 

& land use 
change?

Coastal region 
impacts?

Weather 
forecasting 

improvement?

Improve prediction 
of climate 

variability & 
change?

Ozone, climate & 
air quality impacts 

of atmospheric 
composition?

Change in water 
cycle dynamics?

Predict & mitigate 
natural hazards 

from Earth surface 
change?

Carbon cycle & 
ecosystem 
change?

Climate Variability and Change Atmospheric Composition
Carbon Cycle and Ecosystems Weather
Water and Energy Cycle Earth Surface and Interior

Science Questions and Focus Areas
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Focus Area Integration via Earth 
System Modeling
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Integrating Knowledge, Capacity and 
Systems into Solutions
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Focus on Societal Benefits

Reduce
Losses 
From 

Disasters

Human 
Health & 

Well-Being

Manage  
Energy 

Resources

Climate 
Variability &  

Change

Protect 
Water 

Resources

Improve
Weather 

Forecasting

Ecological
Forecasts

Sustainable 
Agriculture

And 
Forestry

Protect
Ocean 

Resources
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U.S. Plans for Extending NASA Science Results

U.S. Commercial Remote Sensing
Space Policy: 

Civil Agency Implementation Plan

December 12, 2003

Implementation Plan Working Group (IPWG)
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NSTC Structure

National Science
and Technology Council

Science
Committee

Environment & Natural
Resources Committee

Homeland & National
Security Committee

Technology
Committee

Subcommittee on Global 
Change Research

Ecological Systems
Subcommittee

Subcommittee on
Disaster Reduction

Subcommittee on
Water Availability &

Quality

Air Quality Research
Subcommittee

Toxics & Risk Assessment
Subcommittee

Subcommittee on Oceans
(also reports to Committee on Science)

United States Group on
Earth Observations (USGEO)

Subcommittee on Health
and the Environment

(also reports to Committee on Science and Commission on
Homeland and National Security

Biodiversity and Ecosystem
Informatics Working Group

Interagency Working Group on
Endocrine Disruptors

Interagency Working Group on
Mercury



13

US GEO – An Interagency Effort

Co-chaired by:
• Ghassem Asrar 

(NASA)
• Teresa Fryberger 

(OSTP)
• Greg Withee 

(NOAA)
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Near-Term Opportunities

E. Drought SystemD. Sea Level System

C. Global Land System

F. Air Quality System

B. Disaster WarningsA. Data Management
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• Data Sharing

• Processing facilities

• Access and archival

• Data transfer

• Web services

• Standards and 
Interoperability

A. Data Management System for 
Earth Observations
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B. Improved Observations for 
Disaster Management

Data Assimilation
& Modeling
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C.  Global Land Observation  Systems
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D. Sea Level Observation Systems
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E. National Integrated Drought 
Information System

October 21-23, 2004
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F. Air Quality NowCast

October 21-23, 2004
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Evolution of 
EOSDIS 
Elements
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Spacecraft

Data Acquisition

Ground
Stations

Polar Ground Stations

Tracking & 
Data Relay 

Satellite (TDRS)

Distribution, Access, 
Interoperability & 

Reuse

Research

Education

Value-Added
Providers

Interagency
Data Centers

International
Partners

Use in Earth
System Models

Benchmarking
DSS

TECHNOLOGY

Flight Operations, 
Data Capture, Initial 

Processing & Backup 
Archive

Data 
Transport 
to DAACs

NASA 
Integrated 
Services 
Network 
(NISN) 

Mission 
Services

Data 
Processing 
& Mission 

Control
WWW

IP
Internet

Science
Teams

REASoNs

Science Data 
Processing, Data 

Mgmt., Data Archive 
& Distribution

Measurement
Teams

EOSDIS Science
Data Systems

(DAACs and SIPS)

Data Acquisition to Data Access

Data
Pools

Earth System
Models
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Earth System Data Resides in 
Distributed Active Archive Centers (DAAC) 

SEDAC (0.1 TB)
Human Interactions in 

Global Change

GES DAAC-GSFC
(1334 TB)

Upper Atmosphere
Atmospheric Dynamics, Ocean 

Color, Global Biosphere, 
Hydrology, Radiance Data

ASDC-LaRC (340 TB)
Radiation Budget,Clouds
Aerosols, Tropospheric 

Chemistry

ORNL (1 TB)
Biogeochemical

Dynamics
EOS Land Validation

NSIDC (67 TB)
Cryosphere

Polar Processes

LPDAAC-EDC (1143 TB)
Land Processes

& Features

PODAAC-JPL (6 TB)
Ocean Circulation

Air-Sea Interactions

ASF (256 TB)
SAR Products

Sea Ice
Polar Processes

GHRC (4TB)
Global

Hydrology
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Evolution of EOSDIS
Goals & Objectives

Goal: assess the current state of EOSDIS in order to identify 
the components that:
• can/must evolve, 
• need to be replaced because of the rapid evolution of 

information technologies, and 
• require a phase-out strategy because they are no longer 

needed.  
This study should provide findings and options for evolution of 

elements of EOSDIS in order to:
• Increase end-to-end data system efficiency and operability 
• Increase data usability by the science research, application, 

and modeling communities 
• Provide services and tools needed to enable ready use of 

NASA’s Earth science data in the next-decadal models, 
research results, and decision support system benchmarking

• Improve support for end users
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Evolution of EOSDIS 
Vision 2015

NASA’s research communities have access to all EOS data through 
services at least as rich as any contemporary science information 
system, for example:

• Data access latency is no longer an impediment 
• The physical location of data storage is irrelevant
• Finding data is based on common search engines (e.g., Google2015)
• Services are primarily invoked by machine-to-machine interfaces
• Multiple data and metadata streams can be seamlessly combined
• Custom processing (e.g., subsetting, averaging, reprojection) 

provides only the data needed, the way they are needed 
• Open interfaces and best practice standard protocols are universally 

employed

The research and value-added provider communities use EOS data 
interoperably with any other relevant data sources (e.g., NPOESS, 
METOP, GPM, numerical models, in situ systems) and systems (e.g., 
Global Earth Observation System of Systems).
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Vision (cont’d)

The EOS archive holdings are regularly peer reviewed for scientific 
merit:
• Procedures for such reviews have been developed and tested over a 

decade 
• Derived products that are not deemed scientifically useful are phased 

out. 
Mechanisms to collect and preserve the pedigree of derived data 

products are readily available.

Processing and data are mobile: processing can be moved to data 
and/or data can be moved to processing.

NASA data systems have evolved into components that allow fine-
grained control over cost drivers.

Expert knowledge is readily accessible to enable researchers to 
understand and use the data. 
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“Accelerating the realization of 

economic and societal benefits from
NASA science, information, and technology …”



28

Back up Slides

BACKUP
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Earth-Sun System Models
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