


Why Observe From the Moon?

e Complement Earth orbital observations

s Spatial, temporal, wavelength trades

e Provide well characterized ohservations for:




Comparison with Existing Earth-
Orbiting Observations

e Geostationary.
e GOES Imager
o 33,900 km altitude
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GOES-N Imager

Visible:
Eight 1-km
3.9, 6.6, 10.7 pm

Two 4-km
13.3 um
One 8-km
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Comparison with Existing Earth-
Orbiting Observations

e Earth Orbit Examples MQODIS VIS

= VIODIS

o Glohal coverage (2,300
km' swathwidth)

o 1-2 day repeat cycle
o' 361 handss 0L4=14.5m
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Comparison with Existing Earth-
Orbiting Observations

= Earth Orbit Examples ASTER IR
o 60 kim swath width

0

epeat cycle
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Observations from the Moon

e 385,000 km distance (~11x GOES)
e +90° latitude visible
o Usefulfimaging: £90% latitude (moenthly)
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Earth From Geostationary GOES
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Earth from the Moon




Earth from the Moon




Observations from the Moon

e Example high-resolution imager
e 0.5-m aperture
o Visible 0.5 km per: pixell (diffraction limit)
o SWIR:  1-2 kim
o EWIRE - 1I0RKM
® 0.2 IEl 0 ORVIEWS 2,046 pIXel arday/
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Mars Reconnaissance
Orbiter
HIRISE Camera

30 cm resolution
from 300 km




HIRISE




-

'y “Cabo Frio”




Key Science Objectives

Create solid Earth, topography, altimetry, tomography.
and vegetation maps using interferometric SAR (InSAR)

Observe the Earth’s atmospheric composition

Characterize the phase properties off Earth’s allbbedo for:
climate; studies
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Lunar Observatory Opportunities

1) Provide link between:

o (Global, geostationary coverage with 30-
minute repeat cycle; and

> ngh -resolution,, lew Earth elhservations
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Lunar Observatory Opportunities

4), Operate In research mode

o Lower cycle time and costs than
operational sensors

o Sernviceable, replaceable instruments

9), REAI-HIME: FESPORSE: Lo GyNamIG: PrOCESSES:
e VeICANIC ENUPLIONS; HIES, WaVES




Atmospheric Observations

Spatial/temporal variations of atmoespheric
composition

- Hyperspectral: 0.3-2.5 Um

= Voelcaniciplumesiaircrantsalety)

o LenuEternaliopal EMPEALUNETCHANGES
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Surface Reflectance

e Quantify Earth’s bidirectional reflectivity.
distribution function

s Hyperspectral olhsernvations at multiple

INCIdENCE;, EMISSION, andiphase;angles
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Long-term Temperature Record

e Provide a long-term record of land, ocean, and
atmospheric temperature

o \ore accurate: calibration than can be
pptalned from Eartn-orditing Istriments
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Lunar Observatory Concept

e Dedicated Earth Observatory
o Modest-sized telescope
o |nitial instrument suite
s Upgrade: instriuments over: time
s Operate In reseancn Moue:
= Erovidereaisumel ke etWween GOES ana LEQ.
OISEIVALIIS
S RAPIGHEXTNIENESPONSENONMEVW ONSENVALGIIS
SHNCOIPPIALENIEWRECHNPIVUIES
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Strawperson Observatory

0.5 m telescope

2048 x 2048  area-array visible imager with <1
km resolution

Hyper-spectral VNIR spectrometer with' <2 kim
ieselution
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2048 x 2048 pixels
1000 x 1000 km




Key Issues and Tradeoffs within Lunar
Architecture

1), Observatory lecation

2) Initial implementation
s SIZE, UESION O LEIESCOPE:

o Aperture;, fecalfiengtn
9
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5) DEVEIOPMENLplan
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o NEWNRSHUIMER 61
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