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The NASA Vision
To improve life here,
To extend life to there,
. ~ To find life beyond.

The NASA Mission

To understand and protect our home planet,

~ To explore the universe and search for life,
To inspire the next generation of explorers

: ... as only NASA can.




Study Earth fro
understandin

Advance scientific knowledge of the origin and
mistory of the solar m, the potential for life
sewhere, a ‘hazards and resources
humans explore

Understand the Sun and its effects on
Earth and the solar system



NASA National Objectives Guide

 NASA is implementing five National Objectives. Four of these
come directly from the Vision for U.S. Space Exploration. The
fifth affirms our continued commitment to understand and protect
our home planet.

— 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 the Moon by the year 2020, in preparation for human
exploration of Mars and other destinations

— Develop innovative technologies, knowledge, and
Infrastructure both to explore and to support decisions about
the destinations for human exploration

— Promote international and commercial participation in
exploration

— Study the Earth System from space and develop new
space-based and related capabilities for this purpose




Earth Science Division Overview

— Overarching goal: to advance Earth System science, including climate
studies, through spaceborne data acquisition, research and analysis, and
predictive modeling

— SiX major activities:
 Building and operating Earth observing satellite missions, many with
International and interagency partners

« Making high-quality data products available to the broad science
community

« Conducting and sponsoring cutting-edge research in 6 thematic focus
areas

— Field campaigns to complement satellite measurements

— Modeling

— Analyses of non-NASA mission data
» Applied Science
* Developing technologies to improve Earth observation capabilities
« Education and Public Outreach




NASA Operating Research Missions
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Observing Clouds '
and Aerosols with

CALIPSO ;
1]

Courtesy: Dave Winker, NASA Langley Research Center



705 km, sun-synchronous orbit
Three co-aligned instruments:
CALIOP: polarization lidar

lIR: Imaging IR radiometer
WEFC: Wide-Field Camera




Instrument Specifications ass

CALIOP

Nd: YAG, 2x110 mJ

wide Field ' '
_ Camera |

Wide-Field Camera (WFC

Spectral resolution 0.6 1.0 m
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CALIPSO and CloudSat (Western Pacific) s

CALIPSO/CloudSat observe the link between the
hydrologic cycle and the radiation budget
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- Aerosol and Cloud Observations over South Asia

October 25, 2006



Presenter
Presentation Notes


3D display providing an orientation view for corresponding images with CALIPSO and MODIS. 



The vertical scale is exaggerated.






E']Aerosol and Cloud Observations over South Asia

MODIS

October 25, 2006
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Presentation Notes


MODIS Aerosol and Cloud daytime observations. Aerosol optical depth derived from both Terra and Aqua  for October 25, 2006. Cloud features are from Terra only.



Aerosol optical depth features are displayed in color.  Cyan colors range from about .2 and reds correspond to values of about .6 and greater.



Clouds are highlighted by shades of gray


E']Aerosol and Cloud Observations over South Asia
CALIPSO + MODIS

T

October 25, 2006
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Presentation Notes
CALIPSO  Aerosol and Cloud night time observations of attenuated backscatter at 532 nm overlayed combined MODIS Aqua and Terra observations.



Vertical profiles extend to 20 km



Aerosol features are highlighted in colors ranging from cyan through red.



Clouds are highlighted by shades of gray



Interesting features:

	Aerosol plume over India corresponds with MODIS observations (note slightly different color bars between satellite data sets)

	Aerosol pool near Himalayas



        Clouds are generally co-located with regions that CALIPSO sees clouds. Note cloud observations are from Terra and are miss matched in time by 7 hours.



	Dust over Saudi Arabia is not reported by MODIS 


Missions in Formulation and Implementation — 1/20105{?9_,&
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DNASA Earth Science Decadal Survey Missions
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PASSIVE OPTICS:



CLARREO

- UV to SWIR hyperspectral radiometric imager (Earth radiance)

- IR to Far IR spectral radiometer (Earth radiance)



HyspIRI

- Vis to SWIR hyperpectral imager (land surface)

- Multispectral thermal imager (land surface)



GEO-CAPE

- UV to Vis moderate resolution hyperspectral imager (atmospheric

chemistry)

- High resolution coastal event imager (ecosystems)

- IR CO radiometer (atmospheric chemistry)



ACE

- Multispectral, multiangle, polarimetric imager (aerosols)

- UV to NIR spectrometer (ocean color)



GACM

- UV to IR spectrometers (atmospheric chemistry)



PASSIVE MICROWAVE:



SMAP

- L-band radiometer



PATH

- 50 to 183 GHZ thinned array radiometer (T and humidity)



SCLP

- K and Ka-band radiometers (snow-water equivalent)



GACM

- Microwave limb sounder (atmospheric chemistry)


Earth Science Technology Challenges s

- 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.




Challenges Moving Forward

— What we do in Earth Science is recognized by the public
and national leaders as IMPORTANT, not simply
Interesting and challenging.

— There is relentless pressure on NASA ESD to expand the
scope of our contributions without additional resources

— Preserving a balanced program, completing and launching
the missions in development and planned, and developing
a realistic, executable future flight program based on the
Decadal Survey are the key programmatic objectives

— There will be no new research mission launches until the
very end of CY 2010 (Glory, Aquarius) — BUT

— A steady stream of field campaigns, scientific
discoveries, applications expansions, and technology
developments will carry the program and advance
understanding of our planet 19
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