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NASA Vision

To reach for new heights and reveal the unknown, 

so that what we do and learn will benefit all 

humankind 

NASA Mission

Drive advances in science, technology, and 

exploration to enhance knowledge, education, 

innovation, economic vitality, and stewardship of 

the Earth
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Human Exploration and Operations







1969…

…2013

http://www.universetoday.com/17

754/explore-earths-satellites-with-

google-earth/



Chelyabinsk, Russia - 2/15/13

Tennessee, USA - 8/28/13









https://www.youtube.com/watch?feature=player_embedded&v=jXvsi7DRyPI

http://www.youtube.com/watch?v=lCJjTJZSFMg&feature=youtube_gdata

https://www.youtube.com/watch?feature=player_embedded&v=jXvsi7DRyPI
http://www.youtube.com/watch?v=lCJjTJZSFMg&feature=youtube_gdata
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NASA Science

• Earth

• Heliophysics

• Planets

• Astrophysics
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Big Questions of NASA Earth Science

• How is the global earth system changing?
– Earth is currently in a period of warming…Is this warming 

trend a reason for concern?

– What are the sources of change in the Earth system and 

their magnitudes and trends?

• How will the Earth system change in the 

future?
– As the world consumes ever more

fossil fuel energy, greenhouse gas

concentrations and Earth’s average

temperature will continue to rise to

4°F to 11°F by the end of the 21st century.

– How can Earth system science improve mitigation of and 

adaptation to global change? 
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Applied Sciences Program
Applications Areas (USGEO 9 SBAs)

Energy

ClimateAgriculture Weather

Oceans

Disasters Ecosystems

Water 
Resources

Health
(incl. Air Quality)

Emphasis in 

4 Applications Areas

Seek opportunities to 
expand to 5 additional areas
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NASA Response to Gulf Oil Spill

Satellite instruments: continually monitored the 
“extent”of the spill

•Terra & Aqua / MODIS – visible and infrared daily synoptic
•Terra / ASTER – visible, near IR and thermal IR high res
•EO-1 / Advanced Land Imager and Hyperion – highest res
•Terra / MISR
•CALIPSO / CALIOP

Airborne instruments: measuring surface extent and 
volume 

•ER2 / AVIRIS and DCS:  18 sorties, >120 flight hours
•Twin Otter / AVIRIS:  32 sorties, 107 flight hours
•B200 / HSRL: 5 sorties, 16 flight hours
•UAVSAR: 22-24 June, 4 sorties, 21 flight hours
Data and provided to USGS for use by first responders; 
NOAA used radiances to initialize trajectory model; USGS for 
oil concentration 

UAVSAR 23 June 2010 ASTER   24 May 2010

ER-2 Flights

MODIS 31 May 2010

Visible/IR false color

Visible
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Earth Science Missions in Operation



Recent Earth Science Activities @ GRC
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• Recent Great Lakes Workshop conducted 

by GRC/HQ’s/OSU to identify gaps for 

NASA involvement

• Forming community & concepts for fresh 

water research

• Proposed to ROSES12 element:   “Remote 

Sensing of Water Quality”

A Recent Effort

• Title:  GRC Airborne Hyperspectral Imager

• Significance:  GRC and NOAA GLERL have 

demonstrated HSI capable of detecting HABs in 

low concentrations - key capability for bloom 

prediction

The Great Lakes contain 18% 

of the world’s fresh surface 

water and 90% of the U.S. 

supply 



Recent Activities @ GRC

• Title:  Advanced Information System Technology 

(Transport Protocol)

• Program: ESD

• Prior activity:  Integrated tests of Global Hawk 

communications system

• GRC FY12 Tasks (Closed Out in May 2012):

– Real-Time and Store-and-Forward Delivery of

Unmanned Airborne Vehicle Sensor Data

-- GRC P. Paulsen & W. Ivancic; ARC)
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Integrated Global Hawk UAS Communications Architecture

• Title:  Instrument Incubator (Current Sheet 

Antenna Testing)

• Program: ESD

• Tasks: (GRC Felix Miranda & Harris Corp)

• Summer 2012 receipt of engineering model of 

antenna

• Perform basic measurements to refine 

metrology approaches and determine antenna 

properties

• March to May 2013: receipt of final model; 

characterization in X, Ku, and Ka bands



33

Current Activities @ GRC

• Title:  CERES Follow-on Bolometer Study

• Program: SAA w/ NOAA via LaRC

• Tasks:  Develop and deliver a functionally equivalent CERES bolometer with 

improved performance utliinzing microfabrication capabilities

• GRC – John Lekki, Viet Nguyen, Larry Liou

• LaRC – Kory Priestly, Audra Bullock, Nural Abedin

Large Thermal Energy Plasma Asher
End Hall Hyperthermal Oxygen Ion Beam System

Producing Random Vertical Spires

O2
+

End Hall Atomic 

Oxygen Source

End Hall Hyperthermal 
Atomic Oxygen  Source

Prototype Delivered in 2013
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Current Activities @ GRC (continued)

• Title:  Airborne Science I

• Tasks:  Flight test Portable Remote Imaging Spectrometer (PRISM_ 

and Short Wave, Infrared Radiometer (SWIR); perform tests at 

Ivanpah, Lake Tahoe and Monterey

• Title:  Airborne Science II

• Tasks:  Supply aircraft, engineering, technical support for integration, 

pilots for test flight, fuel, hangar, and GSE

Learjet Model 25 Twin Otter DHC-6 S-3B Viking T-34 Mentor



GRC Offers Aerial Monitoring of Bodies of Water



GRC’s Hyperspectral Imaging System



Hyperspectral Imager Offers Expanded Imaging & Sensing Capability



Workshop on Remote Sensing of Water Quality

Purpose for the Workshop

To identify scientific and technological gaps in 
remote sensing of inland water quality

• Science and technologies continue to progress, 
although not necessarily in a coordinated way 
or addressing the current needs, and

• The climate and anthropogenic factors 
continue to change



Earth Science Forward Work
• Joint studies and field campaigns
• Regional coordination

– Workshop on remote sensing of water quality
– The Cleveland Water Alliance

• LakeStat Dashboard Committee…

• Future
– Respond to proposals calls (RSWQ, Terrestrial Ecology, 

AITT, SmallSat, ESTO, 
• Earth Venture S-2: CHASER Airborne, Meltpond

– CERES Bolometer follow-on
– CASI follow-on
– Airborne campaign
– HICO commercial application—potential ISS connection
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http://solarsystem.nasa.gov/multim

edia/video-view.cfm?Vid_ID=1823

Mars Rover “Curiosity”

http://solarsystem.nasa.gov/multimedia/video-view.cfm?Vid_ID=1823
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Curiosity Science Payload

• A suite of instruments named Sample Analysis at Mars

• Gas chromatograph

• Mass spectrometer

• Tunable laser spectrometer

• CheMin: An X-ray diffraction and fluorescence 

instrument

• MHLI: Mars Hand Lens Imager

• Alpha Particle X-ray Spectrometer

• Mast Camera

• ChemCam

• Radiation Assessment Detector

• Mars Descent Imager

• Rover Environmental Monitoring Station

• Dynamic Albedo of Neutrons
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NASA Astrophysics

Goals

We seek to understand the universe and our place in it

Three broad scientific questions
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NASA Opportunities

• Collaboration is the norm

• NASA Opportunities

– ROSES

– NRA

– Other “Commerce Daily” announcements 

for >$25,000

– Non solicited proposals

– CASIS example
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