m e

S et o ] e e B -
< Hﬁﬁﬂ. AR ST o L e R [} =
LS iy ey et e < i
= . | e

T, el

"I_nstr:l.lrrée-rlt requirements for a next generation 1km
resolution hyperspectral imaging spectrometer .

[ihomEss: Pagans, Hasfmut Hy #unann  Melstara T Chahing
ek G O Gasllaghan

e

Ealfarpiainstiuie of Techrology: dstFropusion: Laboratony
4a00:-Cak Grove i Pasadera, GA USA S04
Ihomas o Fagarogd| ol masagol

SPIE 2006,
San Diego

paper ID; 6296-46

August 16, 2006




What is ARIES?

ST 1 I-nrn Horizontal Spatial Resulutmn (Like MODIS)
' I"r’||t|gate:5 Prablems with Scene Inhomogeneity
:Mitigates Effects of Clouds
Improves Identification of Sources and Sinks of Trace Gases
Iﬂ’l[:lrﬂix;feii 'Dbse rﬁatimﬂ af Water Vapor Transport and Surface
Emlaqmtﬁf

s High Epectral Resolution (like AIRS)

Improves EII.I'"'IG‘;-Dl‘ILI it correction
Better Radiometry
rBetter Surface Properties {S5T, Emissivity, NDWVI)
Characterization
Better water vapor characterization

| This is ail possible because of hew technology not available
during the build of AIRS and MODIS.




AR e ARIES Products

T ormid &

s - ARIES Products From MODIS
+ Land: _ _ .
iy S-Jr_Fav::.E_REfI'ﬁcTaru::E_. Land Strface Temperature and
Emissivity, Lamd: Caver/Change, Negetation-Indices, Thermal
AnomaliesiFire, LALSEPAR, Net i’r.rnaw Vegetation
Praduction, BRDE/Albedo, Vegetation Conversion/Confin ious:
Fields .

. .n’-'-.tmm'%[::-hn?req

= Agrosols; precipitable water, cloud paramn—tn-_rﬁ tofal azone: .:Ir'llﬂ
Lghrmos pt‘r.-_*rlc pr-:Jfl eq palar winds

e [ceans
; e 5% Chiorophyll Concentration
» ARIES Products From AIRS

n ALr'rmE.phErll_ IEm[_.r.:rdLur& and Water \apaor Prafiles

« - Atmospheric Cormpositien (Mid Froposphere)
= - Slrface Temperatine and Emijssivity
v Aernsnls and - Clood Properiies
s New Products
« Walter Vapor and Trace Gas Sources and Sinks
s Surface-Atmosphere Coupling Parameters
s Surface Spectral Emissivity (for NWP models)




. NASA w - Relation to NPOESS

« NPOESS :
' e isystem desidned for operational capability
= Reguirements not established for climate guality observations
« NPOESS is continuation of majority of current capability.of
AIRS and MODIS; not an improvement
AF{IES'prDvidES higher resolution observations for
advancing science; not aperations
ARIES is a cross-calibration sensor
« Can Syn'thES:izE response ' of MODILS, VIIRS, AIRS or Crls
ARIES provides several P-I Products at high spatial
resalution
s CO, EH 4, CO;
ARIES could evolve into follow-on operational instrument to
CrlS and VIIRS




MOBIS Products

Polar Winds
- By~ Ocean Chlorophyll
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Vince Salomonson, [AC Earth Observation Symposium, 2002
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AIRS
“13:5km IR TFOV
S -1 pm iR
= 23TRIR Channels
= A= 1200
SNMEd = 10.05
=4 50 FOW
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Improved:
* Horizontal Resolution:
« Spectral Resolution
« Product Accuracy

.- ARIES t?n'rhiﬁﬁ_es ﬂIHS and MODIS |
~ Measurements into One System

. MDOIE High Spatial

High Spetial't High Spastral

A km IR IEGY

025 km VIS, 0.5 km SW
= =154 pm
= 22000 Channels
- 3/AK > 1000 (IR}
-MEdT =01 -0.3 K
- 55 FOV

Ak IR IFOAL:

0. 25:0.5 kv IRISWY
DA A2 pn R

=20 RSB, 18 IR Channels
<Al =20-50
~MNEdT =0.05- 03K
-+ 555 FOV
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A R‘_équii’ements Definition

= Must meet all MODIS and AIRS Capabilities

Must have enhanced capability of combined
Spectral and spatial

Must have: mndest SiZe; mass, power, data rate,
and cost

_ ReqmrementS Divided into FDur Categories

- Spanal

o Spectral

e Radiometric

o Resources
All Requirements ‘Based on Simulation of Detailed
Instrument Concept
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Orbit; 705.3-833 Km




acan Produces Global Gmﬁerage Every D'aj,i




ARIES Spatial Resolution Like MODIS

MODIS
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WHAIE

Number of
ARIES Pixels
Needed to make a
MODIS Pixel
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. n.mm R i ARIES Bands and Resolution

T o Reguirements
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Vis/NIRISWIR Spectral Resolution
Requirements

Reflective Bands - Spactral Shapa
d4=5 nm Resolution
A R SWIR

A nm Bwemo e Dnmea

N S )
1.22 1.24
Wavesnoh (micrans) Wasakanghh {mimers)

All Requirements Based on Analytical Model Design




zes' MODIS Band 13
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Simulation Shows better than 4% Response Error Possible




Emissive Bands Resolulion Reglired
to be 2x Betler than AIRS in S\W

Spechw Resobion el Charimis
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All Requirements Based on Analytical Model Design
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Radiometric




ARIES Meets MODIS SNRs
Except Bands 13 and: 14
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RESOUNCES
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_. ARIES Data Rate Reqguirements
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. AIRS
Large Dewar

TEChi‘ID|qu’ Develupmwts Smce AIHS
AEIDW ARIES Tc}day
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- -Conclusions.

s .'MIIIS an ﬁDDIS Were L'IriquElIiI"i'e.d SLJ:CESS
.ARIES rs Mlext GEﬂeratmnf'FmJGW on to AIRS and MUDLS

= '5c|ence r:c-mmUn:tﬁ,r wauld he*weﬂt mgmﬂcantiy frnm =

.higher resolution proguct
' S apactraly asplution of AIRS with Spatial Reqmu’rmr of MDDT'%
. 'Ir‘n“}rmved lend surface product adclracies
: Irmnproved redional weather forecasting @
Improved weler vapor reLrlevaIS
: _1rn::-rn~.fr:d trace gas.retricyals
.-'FteqmrementS Call for High Level of Spatial, Spectral and
Radiometric Capability
Spacecrdft Resource Requirements -Modest
Technology Development Since AIRS Allows ARIES
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