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New Space Exploration Vision

On January 14, the President announced a new vision for NASA

• Implement a sustained and affordable human and robotic program to explore the solar system 
and beyond;

• Extend human presence across the solar system, starting with a human return to the Moon by 
the year 2020, in preparation for human exploration of Mars and other destinations;

• Develop the innovative technologies, knowledge, and infrastructures both to explore and to 
support decisions about the destinations for human exploration; and

• Promote international and commercial participation in exploration to further U.S. scientific, 
security, and economic interests.

The vision affirms the nation’s commitment to space exploration and provides a clear direction for the 
civil space program

• Vision responds to concerns expressed by the CAIB, Congress, and elsewhere on the need for a 
long-term vision for human space exploration

• Vision broader than some reports that it is about returning humans to Moon.  Indeed, robotic 
activities and exploration of other destinations are critical elements 

• Activities will be paced by experience, technology readiness, and affordability 

• Implementation begins now with key missions that are already in progress such as Mars 
exploration, visits to other solar system targets, and Origins activities
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Transforming the NASA Organization

Restructured Mission Areas 

 Science – Explore the Earth and all of the planets in our Solar System, 
explore beyond our Solar System to understand the origins of the Universe 
and to search for life, provide science enabling human exploration of the most 
promising destinations.

 Exploration Systems-Design, research development, test and integration of 
systems in support of exploration.

 Space Operations-Human space flight operations and the operation of 
integrated systems in Low Earth orbit and beyond. 

 Aeronautics Research-Research and development of aeronautical 
technologies that improve quality of life on Earth and enable exploration and 
discovery.

Improved Decision Making Processes

 Strategic Planning Council-Administrator chair, develops multi-year 
strategic plan, strategic roadmap, multi-year detailed plan that forms basis for 
budgets.

 Chief Operating Officer Council-Deputy Administrator chair, implements 
direction provided by Strategic Planning Council and develops standard 
administrative practices to build on President’s Management Agenda.

 Systems Integration-Systems Associate Administrator responsible for 
system of systems integration across Mission Directorates.
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Science Mission Directorate

NASA
Management Office

Administrative 
Processes

Education Officer

NASA Centers
Business

Management

Solar
System

Earth-Sun
System

Mission & Systems 
Management

Associate Administrator (AA)

Deputy AA

Deputy AA
For Management

Deputy AA
For Programs

Mission Support

Mission 

Mission Enabling

Universe

JPL ARCGSFC

Councils
• Leadership Council
• Science Management Council
• Program Management Council
• Operations Council

A. Diaz

G. Asrar

A. McNally O. Figueroa

R. Parker C. Sorrels

A. KinneyA. Dantzler (act.)M. Cleave (act.)

R. Maizel M. Luther

C. Elachi E. Weiler S. Hubbard

AAA/Strategy, Policy & Int’l
AAA/Science
AAA/Technology
AAA/Exploration Mission Int. 
Sr. Policy Advisor
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Earth-Sun System Division

Earth-Sun System

Director:  Mary Cleave (Act.)

Deputy:   Richard Fisher 

Research & Analysis Applied Sciences Flight Programs

Director:  Jack Kaye

Deputies:   Lucia Tsaoussi

& Bill Wagner

Director:  Ron Birk

Deputy:   Martin Frederick

Director:  Charles Gay

Deputy:   Ted Hammer
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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 Science Research Fundamental 
Science 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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Program and Mission 

Requirements

NASA Objectives

Agency Vision/Mission

Vision for Space Exploration

National Objectives

Directorate 

Requirements

Integrated Strategic Architecture

Capability RoadmapsStrategic Roadmaps

Strategic 

Plan New 

Initiatives

Strategic 

Studies

Core 

Competencies

Advanced Planning and Integration
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Vision for

Space Exploration 

and National Objectives

NASA Vision

and Mission

Agency Objectives

(level 0 requirements)

National Strategic Roadmaps

National Capability/Technology

Roadmaps

Capabilities and infrastructure in

industry and private sector

Talent and infrastructure

at Universities

Core competencies and infrastructure

at NASA Centers

NASA

Strategic

Plan

Advanced Planning and Integration
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Roadmap Directorate Center External

1.  Robotic and human lunar expeditions Steidle/Readdy Howell T. Stafford

2.  Sustained, long-term robotic and human exploration of Mars Diaz Elachi T. Young

3.  Sustained program of solar system exploration Figueroa Hubbard J. Lunine

4.  Advanced telescope searches for Earth-like planets and habitable environments Asrar Bleichman A. Burrows

5.  Develop an exploration transportation system Steidle Kennedy C. Bolden

6.  Complete assembly of the International Space Station and focus utilization Uhran Cabana T. Betterton

7. Safely transition from Space Shuttle to new exploration-focused launch 
systems*

Deferred* Deferred* Deferred*

8.  Explore the origin, evolution, structure, and destiny of the Universe Kinney White K. Flanagan

9.  Determine how living Earth system is affected by internal dynamics, and 
understand implications for life

Figueroa Evans C. Kennel

10. Explore Sun-Earth system to understand effects on Earth and implications for 
human exploration

Diaz Einaudi T. Killeen

11. Transform air transportation and enable the next generation of atmospheric 
vehicles

Hertz N/A J. Jamieson

12. Educate students and public, and expand national technical skills and 
capabilities

Loston Earls F. Cordova

13. Comprehensive national plan for utilization of nuclear systems Steidle Scolese J. Ahearne

Strategic Roadmaps*

Tri - Chairs

= DoD Participation * Leverages off Integrated Space Operations Summit, (ISOS) process until RTF

* Roadmap titles to be updated to reflect NASA Strategic Objectives in February
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Strategic Roadmap Development Schedule

Key Milestone August September October November December January February March April May June July

SPC approval of 
Strategic Roadmap 
development plan

Co-chair candidates 
approved by the 
Strategic Planning 
Council

Co-chairs signed up

Complete team 
formation, begin work

Interim Roadmap 
Products

Strategic Roadmap 
teams mid-term status 
review

Roadmaps submitted 
for NRC review 

NRC reviews received

Roadmaps complete

September 3

December 9

March 2005

April 15

June 1

Current Day

August 11, 2004

July 31

January 8

Feb1 Interim Roadmap Products
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Capability NASA chair External chair

Coordinators

Directorate             APIO

2.) High-energy power and propulsion J. Nainiger (GRC) Tom Hughes (Penn State 
University)

Overall – B. Park
Technical – R.Taylor

P. Bankston (JPL)

3.) In-space transportation P.  McConnaughey 
(MSFC)

Col. Joe Boyles (US Air Force 
SMC)

Overall – B. Park
Technical – G. Lyles

T. Inman (MSFC)

4.) Advanced telescopes and 
observatories

L. Feinberg (GSFC) Howard MacEwan (NRO) H. Thronson D. Coulter (JPL)

5.) Communication and navigation R. Spearing N/A T. Cremins
M. Gates

S. Mecherle 
(Innocept)

6.) Robotic access to planetary surfaces M. Adler (JPL) Robert Braun (Georgia Tech) H. Thronson C. Ruoff (JPL)

7.) Human planetary landing systems R.  Manning (JPL) Harrison Schmitt Overall – B. Park
Technical – J. Trosper

R. Mueller (KSC)

8.) Human health and support systems D. Grounds (JSC) Al Boehm (Ret, Hamilton 
Sunstrand)

Overall – B. Park
Technical – G. Trinh

J.  Aikins (ARC)

9.) Human exploration systems and 
mobility

C. Culbert (JSC) Jeff Taylor Overall – B. Park 
Technical – J. Mankins T. Inman (MSFC)

10.) Autonomous systems and robotics S. Zornetzer (ARC) Doug Gage (DARPA ret) H. Thronson J.  Aikins (ARC)

11.) Transformational spaceport/range K. Poniatowski (HQ) Gen Jimmy Morrell T. Cremins, M. Gates D. Skelly (KSC)

12.) Scientific instruments/sensors R. Barney (GSFC) Maria Zuber (MIT) H. Thronson P. Bankston (JPL)

13.) In situ resource utilization J. Sanders (JSC) Mike Duke (Colorado School of 
Mines)

Overall – B. Park 
Technical – J. Mankins

R. Mueller (KSC)

14.) Advanced modeling, simulation, 
analysis

E. Antonsson (JPL) Warren Washington (NCAR) H. Thronson J. Aikins (ARC)

15.) Systems engineering cost/risk 
analysis

S. Cavanaugh (LaRC) Alan Wilhite/ Georgia Institute 
of Technology

Overall – B. Park 
Technical – V. Hwa

V. Regenie (DFRC)

16.) Nanotechnology M. Hirschbein (HQ)

Minoo Dastoor

Dimitris Lagoudas (Texas A&M) H. Thronson J. Crooke (GSFC)

Capability Roadmaps

= DoD Participation
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Capability Roadmap Development Schedule

MILESTONE Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Capability Roadmap Teams 
Formation

Community Workshop

Working First Drafts of Capability 
Roadmaps

Review with Strategic Planning 
Council

Engineering Academy Dialogues -
Phased

Identify Potential New Initiatives

Strategic Roadmap Drafts

Align Capabilities with Strategic 
Roadmaps

Engineering Academy Summary 
Review

Brief Strategic Planning Council 

Finalize Roadmaps
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A Broad Range of Partnerships

An inherently international endeavor
• Nearly 200 agreements with over 60 countries
• Actively engaged in international observing system planning 

following the July 2003 Earth Observation Summit

A variety of interagency collaborations
• Climate Change Science & Technology Programs
• NOAA and DoD on operational environmental satellites
• National Ocean Partnership Program & Ocean.US
• US Weather Research Program 
• USGS on land remote sensing and data management
• 10 agencies on 12 National Applications

All science, applications, and technology research announcements 
are open competitions; about 2000 grants & contracts:
• Half won by university researchers; A quarter by NASA center 

scientists; A quarter by other agencies and industry scientists
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GEOSS:
Global Earth Observation System of Systems

Earth

Observations
Summit

Observations

to Users

to Benefits

And the U.S. Interagency Working Group on Global Earth Observation
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Comprehensive:  meeting the needs of a 
variety of science and applications 
disciplines

Coordinated: multinational satellite, suborbital 
and in situ observing capabilities 
strategically coordinated via agreed 
standards and data exchange

Sustained: long-term, continued financial and 
in-kind support from funding authorities

An international comprehensive, coordinated 
and sustained Earth observation system

A Shared Vision for Earth Observation
Articulated by 34 Nations in an Earth Observation Summit (July 31, 2003)

Group on
Earth

bservations
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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)

Interagency Working Group on

Earth Observations (IWGEO)

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
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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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The Need for a Decadal Survey

“In light of this progress, and of our recent 

success in securing continuity of essential EOS 

measurements through follow-on missions and 

transitions to operational satellite systems, it is time 

for the Earth system science community to look 

afresh into the future and help NASA plot its course 

ahead.  I request that the Space Studies Board take 

the lead in orchestrating a decadal survey by the 

community to generate research and observation 

priorities… The resulting study will be most useful 

if it conveys the Earth system science community’s 

priorities for questions and measurements.”

From NASA’s letter 

of October 29, 

2003 to the SSB 
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NRC Decadal Survey for     
Earth System Science

What are the significant advances in Earth system science over the past 
decade?

What are the principal science questions that remain to be answered?

What measurements are most critical to answering those questions?

What types of next generation observing capabilities and orbital vantage 
points will best enable progress?

What opportunities are afforded by the Exploration Vision and NASA 
Transformation?

“…look afresh into the future and help NASA chart its 

course ahead.”

Oct. 29, 2003 Letter of request

July 7, 2004 letter
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Provisional Decadal Survey Panels

• Earth Science Applications & Societal Objectives

• Terrestrial, Coastal & Marine Ecosystems & Biodiversity

• Weather

• Climate Variability & Change

• Water Resources & the Global Hydrologic Cycle

• Human Health & Security

• Solid Earth Dynamics, Natural Hazards, and Resources

“Within this structure, some disciplines are not visible in the title of a 
given panel, but will have a role in several panels.”
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Provisional Schedule

First committee meeting Nov 04

Town halls at AGU/AMS Dec 04, Jan 05

Interim report Jun 05

Initial input from panels Jun 05

Final input from panels Nov 05

Special sessions at AGU/AMS Dec 05, Jan 06

to discuss draft report

Final report Jun 06

For info from the NRC, see http://qp.nas.edu/decadalsurvey
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With the Launch of 

Aura, the 1st 

Series of EOS is 

Now Complete 
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MLS

TES nadirOMI

HIRDLS
Direction of motion

TES limb

•The observatory is in a nominal and stable operating condition.

•The Flight Support Team continues with the execution of the Aura activation and check-out plan.

•MLS, TES and OMI  instruments are operating nominally and beginning to return data.

•HIRDLS has experienced an anomaly and is in safe mode while the cause is investigated.

The Earth’s Ozone Shield protects all life 

The Earth’s Air Quality is fundamental to public health and ecosystems

The Earth’s Climate is affected by changes in atmospheric composition

Aura is designed to answer questions about changes in our life-sustaining atmosphere
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OMI – absorbing aerosol

aerosol 

profiles,

cloud tops 

thick clouds

drizzlepolarization,

multi-angle CERES: TOA fluxes

MODIS: cloud re, 

AMSR: LWP
O2 A-band

The “A-Train”
Moving Toward the Future of Integrated Earth Observation
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Spacecraft

Data Acquisition

Ground

Stations

Science

Teams

(SIPS)Polar Ground Stations

EOSDIS Science

Data Systems

(DAACs)

Flight Operations, 

Data Capture

Data 

Transport 

to DAACs

Science Data Processing, 

Data Archive & 

Distribution

Distribution and 

Access

NASA 

Integrated 

Services 

Network 

(NISN) 

Mission 

Services

Data 

Processing 

& Mission 

Control

TECHNOLOGY

Research

Education

Value-Added

Providers

Interagency

Data Centers

International

Partners

Earth

System Models

Benchmarking

DSS
Measurement

Teams

Tracking & 

Data Relay 

Satellite (TDRS)

WWW

IP

Internet

Data

Pools

Earth

System Models

REASoNs

From Data Acquisition to Information Access
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Data System Evolution

NASA has an irreplaceable data set created by the Earth Science 
Enterprise over the last 15 years.  Continuing analysis of this 
data set is consonant with the three Presidential initiatives:

– 1. Climate Change Research Initiative,
– 2. Global Earth Observation, and
– 3. Vision for Space Exploration.

NASA systems will evolve and support integrated, open and easy access 
to the data for the purpose of supporting NASA research and shared 
decision support systems across other federal and state agencies.

NASA is moving from selecting missions-oriented systems to 
measurements availability to support its research programs and focus 
areas.

NASA is planning to evolve its EOSDIS over the next several years,  and 
will continue to procure new data systems assets, e.g. REASoNs, to 
support our Earth-Sun research and science applications 

Near-term actions for NASA involving the research community:

• Review initial REASoNs in FY05

• Review EOSDIS data products

• Solicit for additional REASoNs in FY06 via ROSES
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(Single Antenna L-band Polarimetric Radars)
Two Baseline Systems, plus integration into a Proteus

Anticipated Science Applications:

Solid Earth
Land Cover (Classification)

Hydrology (Soil Moisture)
Agriculture 

Ice (Ice Velocity)

Vegetation Structure
Hydrology (Topography)

Archeology
Cold Land Processes

Ice (Thickness and Age)
Oceanography

UAV-SAR
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Earth Science Strategy:  Summary

In dialog with the science community, choose 
scientific questions for which NASA 
technology and remote sensing can make a 
defining contribution

Pursue answers to those questions via an end-to-
end research program integrating technology 
development, Earth observation, data 
analysis, and data assimilation & modeling

Transition mature observation capabilities / 
responsibilities to operational agencies 

Assist agency partners in demonstrating the utility 
of NASA observations and research results in 
those agencies’ decision support systems

Envision and create the next generation of 
research and technology

Contribute to integrated agency scientific and 
exploration goals (e.g., Sun-Earth system, 
Earth in solar system)

Earth Science Mission: “to 

understand and protect our home 

planet by using our view from space 

to study the Earth system and 

improve prediction of Earth system 

change.”
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Back-up
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TerraScout: A Roadmap to Understanding Surface Change

Revisit Frequency (days)

0.1

5

10

20

50

100 10 1 0.1 0.01

2025

• Systematic data acquisition

• Modeling of faults in 

crust/mantle system

• Fine resolution hazard maps

•Community Based Data System

•Geohazards Natural Laboratories

•Modeling-Project Columbia

•National/ International Partnerships-GEOSS/ GMES

• Continuous observations

• Understanding earthquake 

physics and prediction

• Precise hazard maps 

continuously updated

Foreign Satellites/National Partnerships

Low Earth Orbit

InSAR

GeoSynchronous

InSAR

• Improved models and forecasts

• High-resolution topography

• Possible InSAR in medium Earth orbit

2010

UAVSAR

• Repeat pass InSAR for regional studies

• Advanced concept testbed

2008
Technology & Modeling

2005
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Height and/or canopy volume are 

used to estimate carbon in 

biomass (storage) in forests.

0
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Height vs. 

Carbon in 

Biomass

Vegetation 3-D Structure, Biomass 

& Disturbance

Vegetation recovery and re-growth after 
disturbance result in increasing carbon storage 
in biomass, with detectable changes in canopy 
3-dimensional structure

Current Capabilities Qualitative      Future Capabilities Quantitative

Landsat and MODIS sensors      Lidar, Radar, multi-angle, hyperspectral 

Technology Development: Imaging lidar, L- or P-band SAR, 

INSAR.  Laser risk reduction important!
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National Aeronautics & Space Act of 
1958

The Act under Sec. 102(b) states “The Congress declares that the general welfare and 
security of the United States require that adequate provision be made for aeronautical 
and space activities.  The Congress further declares that such activities shall be the 
responsibility of, and shall be directed by, a civilian agency exercising control 
over aeronautical and space activities sponsored by the United States, except that 
activities peculiar to or primarily associated with the development of weapons systems, 
military operations, or the defense of the United States…” 

Sec. 103 (a) defines the functions of NASA as:

• (1) plan, direct, and conduct aeronautical and space activities;

• (2) arrange for participation by the scientific community in planning scientific 
measurements and observations to be made through use of aeronautical and space 
vehicles, and conduct or arrange for the conduct of such measurements and 
observations;

• (3) provide for the widest practicable and appropriate dissemination of 
information concerning its activities and the results thereof

• (4) seek and encourage to the maximum extent possible, the fullest commercial use 
of space; and

• (5) encourage and provide for Federal Government use of commercially 
provided space services and hardware, consistent with the requirements of the 
Federal Government.
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Declaration of Policy and Purpose

The expansion of human knowledge of the Earth and of phenomena in the 
atmosphere and space;

The improvement of the usefulness, performance, speed… and efficiency of space 
vehicles;

The development and operation of vehicles capable of carrying instruments, 
equipment, supplies, and living organisms through space;

The establishment of long-range studies of the potential benefits to be gained 
from, the opportunities for, and the problems involved in the utilization of 
aeronautical and space activities for peaceful and scientific purposes;

The preservation of the role of the US as a leader in aeronautical and space 
science and technology and in the application thereof to the conduct of peaceful 
activities…

The making available to agencies directly concerned with national defense of 
discoveries…

Cooperation of the US with other nations…
The most effective utilization of the scientific and engineering resources of 

the US, with close cooperation among all interested agencies of the US in order 
to avoid unnecessary duplication of effort, facilities, and equipment; and

The preservation of the US preeminent position in aeronautics and space through 
research and technology development …

The aeronautical and space activities shall be conducted so as to 

contribute materially to one or more of the following objectives:
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New

* - FY 2004 budget displays enacted less earmarks

$ In Millions FY 2004 * FY 2005 FY 2006 FY 2007 FY 2008 FY 2009

Exploration, Science & Aeronautics 7,544 7,760 7,869 8,320 8,900 9,091

Space Science 3,943 4,138 4,404 4,906 5,520 5,561

Earth Science 1,526 1,485 1,390 1,368 1,343 1,474

Biological & Physical Research 965 1,049 950 938 941 944

Aeronautics 946 919 957 938 926 942

Education 164 169 169 171 170 170

Exploration Capabilities 7,420 8,456 9,104 9,465 9,070 8,911

Exploration Systems 1,563 1,782 2,579 2,941 2,809 3,313

Space Flight 5,857 6,674 6,525 6,524 6,261 5,598

Inspector General 27 28 29 30 31 32

Earmarks 388

TOTAL NASA 15,378 16,244 17,002 17,815 18,001 18,034

    year to year growth 5.6% 4.7% 4.8% 1.0% 0.2%

NASA FY05 Budget Request 
Summary
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Transition from Research to Operations

In Formulation

In operation

Under 
Development

NASA & NOAA jointly funding NRC studies on improving transition

NPP NPOESSSeaWiFS Terra Aqua 

Joint Center for Satellite Data Assimilation NCEP

Short-term Prediction Research and Transition Center NWS

O
b

s
e
rv

a
ti

o
n

D
a
ta

 A
s
s
im

ACRIMsat SORCE SIGF NPOESS

SAGE III AURA NPOESS

Jason OSTM NOAA/EUMETSAT

Landsat 7 LDCM In work

GIFTS* GOES

Tropo Winds TBD

Imaging and Sounding

Solar Irradiance, Ozone, and Aerosols

Ocean Surface Topography

Land Cover/Land Use Change

T
e
c
h

Solar Irradiance, Ozone, and Aerosols

UARS AURA TBD
* Seeking a flight 

opportunity

Tech Development



41

- Active Remote Sensing Technologies to 

enable atmospheric, cryospheric and earth 

surface measurements

- Large Deployables to enable future weather/climate/ 

natural hazards measurements

- Intelligent Distributed Systems using 

advanced communication, on-board 

reprogrammable processors, autonomous 

network control, data compression, high 

density storage

- Information Knowledge Capture through 3-D visualization, 

holographic memory and seamlessly linked models.

ES Technology Priorities
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GPM Reference Concept

Core Satellite
•Dual Frequency Radar
•Multi-frequency Radiometer
•H2-A Launch
•TRMM-like Spacecraft
•Non-Sun Synchronous Orbit
•~65° Inclination
•~400 - 500 km Altitude
•~4 km Horizontal Resolution (Maximum)
•250 m Vertical Resolution

Constellation Satellites
•Multiple Satellites with 

Microwave Radiometers
•Aggregate Revisit Time,

3 Hour goal
•Sun-Synchronous Polar 

Orbits
•~600 km Altitude

OBJECTIVE:  Understand the 
Horizontal and Vertical 
Structure of Rainfall and Its 
Microphysical Element.  
Provide Training for 
Constellation Radiometers.

OBJECTIVE:  Provide Enough 
Sampling to Reduce 
Uncertainty in Short-term 
Rainfall Accumulations.  
Extend Scientific and 
Societal Applications.

Global Precipitation Processing 
Center

•Capable of Producing Global Precip 
Data Products as Defined by GPM 
Partners

Precipitation Validation Sites  
•Global Ground Based Rain 

Measurement
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Soil Moisture a critical omission in observations suite (NASA, NOAA, USDA)

Freeze/Thaw Condition Influences 

Growing Season Length and thus 

the Carbon Balance.

Water Cycle

Soil Moisture Strongly Influences 

Evaporation Rate and thus the Water and 

Energy Exchanges between Land & Atm.

Carbon Cycle

Soil Moisture - HYDROS

Addresses Priority Soil Moisture Data Requirements Across Agencies

NASA: Monitor Process - Global Water, Energy, and Carbon Cycles

NOAA: Improve Weather and Climate Predictions: Flood and Drought 

DoD: Applications in All Three Services (e.g. Terrain trafficability,  Fog)

USDA:  Agricultural Management, Drought Impact Mitigation
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Orbiting Carbon Observatory (OCO)

Science & Applications

• OCO will collect the first space-based measurements of 

atmospheric CO2 (Column Averaged Dry Air Mole 

Fraction of CO2) with the precision, resolution, and 

coverage needed to characterize carbon sources and 

sinks on regional scales and to quantify their variability.

• OCO measurements are needed to:

- Identify and constrain CO2 sources and sinks

- Aid in balancing the global carbon budget

- Monitor carbon management activities

- Aid in verifying C emissions/sequestration reports OCO Features

• High Resolution, 3-

channel grating 

spectrometer

• Spacecraft flies in 

formation with the A-Train

• Launch date: 2007 

• Operational life: 2 years

• PI:  David Crisp, JPL

An ESSP Mission

Watching The Earth Breathe . . . Mapping CO2 From Space
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Ocean Salinity:  Aquarius

Purpose: explore the variability of surface salinity 
in the oceans.

• Requires improved antennas, signal 
processing, and algorithms.

• Remotely sensed salinity data will greatly 
improve our knowledge of heat storage an 
important driver of significant climate signals.

Percentage of ocean topography variability due to salinity

(Maes and Behringer, 2000)

In the western tropical 

Pacific Ocean, the birth 

place of El Nino, the effect 

of salinity on the density 

and thereby ocean 

topography can be equal to 

or more than the effect of 

temperature.


