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- The first 50 years of scientific achievements -
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Just as the invention of the mirror allowed humans
to see their own image with clarity for the first time,
Earth observations from space have allowed humans
to see themselves for the first time living on and
altering a dynamic planet.
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(Earth Observations from Space, 2008)
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(NASA, Report No. 430-1003-001, 1985)
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ECMWF Data Coverage (All obs DA) - TEMP
06/DEC/2010;12 UTC
Total number of obs = 628
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SUEk = wind profilerl &R 5B D E

ECMWF Data Coverage (All obs DA) - PILOT/PROFILER
06/DEC/2010;12 UTC
Total number of obs = 1593
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ECMWF Data Coverage (All obs DA) - AMSU-A
06/DEC/2010; 12 UTC
Total number of obs = 655355
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ECMWF Data Coverage (All obs DA) - AMV IR
06/DEC/2010;12 UTC
Total number of obs = 89078
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(Earth Observations from Space, 2008)
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FIGURE 8.2 SST image showing the Gulf Stream in the
Atlantic Ocean. SOURCE: Provided by Otis Brown and
Bob Evans.

FIGURE 8.1 Fuglister's multiple current hypothesis.
SOURCE: Stommel (1965). Reprinted with permission
from the University of California Press, copyright 1965.

(Earth Observations from Space, 2008)
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EOS Aura Atmospheric Profile Measurements

OMI also measures UVB flux, cloud top/cover, and column abundances of O;, NO,, BrO, aerosol and volcanic SO,
TES also measures several additional ’special products’ such as CIONO,, CF,Cl,, CFCl3;, N,O and volcanic SO,

HIRDLS: High Resolution Dynamics Limb Sounder I MLS: Microwave Limb Sounder
|| OMI: Ozone Monitoring Instrument l TES: Tropospheric Emission Spectrometer
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NADIR MEASUREMENTS
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Instrument Line of Sight

EMISSION MEASUREMENT of trace-gas atmospheric concentration employs limb-viewing geometry to detect characteristic wavelengths of
radiation emitted by atmospheric molecules along the line of sight. Intensity of emitted radiation is a measure of the gas density.
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% ’/,7‘ o A | R spacecraft sunrise or sunset. Measurement of the amount of energy
@ T g A |‘%/ absorbed by molecules along the line of sight yields the gas density.
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ECMWEF Data Coverage (All obs DA) - GPSRO
06/DEC/2010; 12 UTC
Total number of obs = 415

http://www.ecmwf.int/products/forecasts/d/charts/monitoring/coverage/dcover/
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The “A” Train GOES

Aura Parasol CloudSat Calipso @ Aqua
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Aqua’s Instruments
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Aqua [ZIF6 D DER BRI B EH S TLVS: the Atmospheric Infrared Sounder
(AIRS), the Advanced Microwave Sounding Unit (AMSU-A), the Humidity
Sounder for Brazil (HSB), the Advanced Microwave Scanning Radiometer
for EOS (AMSR-E), the Moderate Resolution Imaging Spectroradiometer
(MODIS), Clouds and the Earth's Radiant Energy System (CERES)

http://aqua.nasa.gov/
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B M 7K ;B 47 % (Sea Surface Temperature)

AMSR-EIZ& 5B HE KRS http://aqua.nasa.gov/
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7K 43 %1 (Sea ice extents)

AMSR-E[ZXBBK9 % http://aqua.nasa.gov/
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CALIPSO: Cloud-Aerosol Lidar and Infrared
Pathfinder Satellite observation
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EEGElER
 HIRDLS: High Resolution Dynamic
2004478 158$TH £ 1F Limb Sounder
* MLS: Microwave Limb Sounder
Earth Observing System (EOS) Aura (& « OMI: ozone Monitoring
NASA DIyLavT, AV VBPARE, Instrument
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PIEE, HFETHS. Spectrometer

http://aura.gsfc.nasa.gov/
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EOS Aura Atmospheric Profile Measurements

OMI also measures UVB flux, cloud top/cover, and column abundances of O;, NO,, BrO, aerosol and volcanic SO,
TES also measures several additional *special products’ such as CIONO,, CF,Cl,, CFCl3, N,O and volcanic SO,

HIRDLS: High Resolution Dynamics Limb Sounder l MLS: Microwave Limb Sounder
|| OMI: Ozone Monitoring Instrument ll TES: Tropospheric Emission Spectrometer
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Conclusions - 1

The daily synoptic global view of Earth, uniquely available from satellite
observations, has revolutionized Earth studies and ushered in a new era of
multidisciplinary Earth sciences, ... (B2 bFondT O—/\ LRI, %<
DFREEEICH - MIRF FEH-GEFRAEE V)

To assess global change quantitatively, synoptic data sets with long time
series are required. (JA—/N\I)LEEZEEMIZEHET H1=-6H1Z, REARB®D
T—ANETFIREIZGEOTETLS. )

The scientific advances resulting from Earth observations from space
illustrate the successful synergy between science and technology. (FEH 5
D HEKEAICKOFFDESBL, FEERMIOFRHHAEHLES IR TH
5. )

Satellite observations often reveal known phenomena and processes to be

more complex than previously understood. (SFESFLHHEEAI_L-T, Z
NETHONTW-IRENKYEFMICHT->TEETESLOIZHoT=. )



Conclusions - 2

The full benefits of satellite observations of Earth are realized only when
the essential infrastructure, such as models, computing facilities, ground
networks, and trained personnel, is in place. (28 AZEIZEN T =HIC
(X, #h EERRIS AT LAOHEBETIILEISICIERABL-EMEBLRENHH>TIEILY
THEELTED. )

Providing full and open access to global data to an international audience
more fully capitalizes on the investment in satellite technology and creates
a more interdisciplinary and integrated Earth science community. (¥ B0—
NIVIET—3%E&WMRICEITTRIARGEE T HIET, KYUEZKDOZEMMEEIZH
=5 E NGBk OS2 T4 MESND. )

Over the past 50 years, space observations of the Earth have accelerated
the cross-disciplinary integration of analysis, interpretation, and,
ultimately, our understanding of the dynamic processes that govern the
planet. (BES0OFRBDFENLDHEKE A CK>T, HihHhh D hEkE XL
TAOXTAFTIVIIBEDEEN D FEMIIEAT. )
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