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Parameter MODIS TRIAMIVIRS AVHAR - 2 C2CS SeaWiFS OoLS MODIS-L MODIS-AT
{Concept) {(Concept)
interface
0.5m x 0.6m x 0.5m Q.8m x 0.3m x 0.3m +
Size] 1.0mx 1.6mx 1.0m 0.4m x0.8m x 0.4 m 0.3m x0.4m x 0.8m 0.4m x 0.8m x 0.6m__ ]0.6m x 0.3m x 0.3m elect] 0.3m x 0.3m x 0.2m elect 1.0m x 0.6m x 0.7m 0.4m x0.4mx 0.3 m
Volume 1.60 mA3 013 m\3 0.10 m\3 017 mA3 0.19 m\3 0.09 M3 0.42 M3 0.05 m\3
Sensor Mass 140 kg 20 kg 19kg 42kg 27 kg 22kg 75 kg 45 kg
Electronics Mass! 80 kg 19kg 10kg 24 kg 21 kg 25 kg 15 kg
B Density 137.5 kg/mA3 377.3 kg/m*3 302.1 kg/mA3 243.7 kg/m”3 267.7 kg/m”3 477.8 kg/m*3 238.1 kg/m"3 1143.3 kg/m"3
Power! 160 W 4OW 22W 50w 61 W 170 W 100W 60 W
Data Rate 10.8 Mbps < 50 kbps 665.4 Kbps 800 kbps 1.885 Mbps 1,024 Mbps 10.8 Mbps 8.8 Mbps
§plthi
FOV 158° 145° 155.4° $39.2° 155.4° 157.85° 158° 155°
0.35, 0.71, 1.42 mr 0.35, 0.71, 1.42 mr
IFOV @ Nadir 250, 500, 1000 m 6 mr, 2.1 km 1.3 mr, 1.08 km 0.865 mr, 0.826 km 1.6 my, 1.13 km 0.67 mr, 0.3 nmi 250, 500, 1000 m 1.42 mr, 1 km
pectra
Number of Bands 36 5 5 6 8 24 LLL 36 80
Coverage| 04-144pum 0.6- 12 pm 0.6-12pum 0.44 - 0.75, 11.5 um 04-09pm 0.4 -12.8um 04 -144um 0.4-12m
Bandwidth 10 nm - 500 nm 60 nm - 12 um 100 nm - 1.0pum 20nm-2.0pum 20 nm - 40 pm 700 nm - 2.6 pm 10 nm - 500 pm 10 nm - 300 nm
Ran <2% cwi < 5% owi <6% ewl >2% oWl 2% owl <3% cwi 2% ecwl
Peak Out-of-Band <0.01% <1.2% <7% <3.2% < 0.01% <0.1% ]
Radiometric
1/4 moon -100%
| Dynamic Range] 100% Albedo, 500K 100% Albedo, 320K 0-100% 100% Albedo, 320K 0-100% Albedo, 310K 100% Albedo, 500K 100% Albedo, 320K
Sensitivity VNIR| 1389:1 at 443 nm L=40.6] > 100:1 @ 1% Albedo | >3:1 @ 0.5% Albedo }211:1 at 443 nm L=40.6 | 640:1 at 443 nm L=40.6 10:1 - 200:1 1389:1 at 443 nm L=40.6 | 1380:1 at 443 nm L=40.6
%" ity JR]  0.05K at 300K, 12 um < 0.6K @ 300K 0.12 at 300 K 0.26K @ 270K 1K @ 210K to 310K 0.05K at 300K, 12 pm 0.05K at 300K, 12 um
Quantizing Resolution 12 Bits 10 Bits 8 Bits 10 Bits 6-7 Bits 12 Bits 12 Bits
Polarization < 2% < 6% < 5.3% <2.7% < 2% < 3% < 2%
| Calibration___
Absolute Accura 5% VNIR, <0.5% IR 10% VNIR, 5% IR < 0.5K (~0.7% at 12 yum) 8% VNIR, 1.5K IR 5% VNIR, < 0.5% at 12 um ] 5% VNIR, < 0.6% at 12 ym
Spectral, Spatial Lamps
Solar Diffuser + Monitor Blackbody LED Solar Ditfuser Lamps
Lamps, Blackbody Solar Diffuser Btackbody Blackbody Solar Diffuser T-Cat Blackbody Blackbody Blackbody
On-Orbit Calibration Space View Space View Space View Space View Space View Space View Space View Space View
Sources
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Substantial amount of NASA investment in the MODIS program directly
applicable to MODIS-L

Built around existing subsystems, non-mission critical subsystems removed

Significant reduction in cost achieved

Significant reduction in instrument size, mass, power and data rate achieved

MODIS-L fully exploits calibration hardware and techniques
developed for MODIS

» Science performance objectives preserved

e Smooth transition from current design to modified approach



MODIS Lite

Requirements should be driven by radiometric stability:

1) stable detectors
linear
insensitive to temperature

2) spectral purity
high spectral out-of-band rejection

3) well defined, stable passbands
rectangular
without crosstalk

4) well defined IFOV
no “skirt” from aberrations and/or scattered light
well understood size-of-source response



MODIS Lite

Calibration “methodologies”
Preflight
On-board

“Vicarious”
Cross-calibration with other sensors

Calibration “sources”
Lamp(s)
Sun
diffuser
moon
Earth/atmosphere scenes



MODIS Lite

Recommendations

Solar calibrator in solar reflective region
Preflight
On-board (solar diffuser)
Use preflight methodology for cal/val instrumentation

Blackbody in TIR
multiple temperatures within single scan

No “generic calibrator” that is external to MODIS
It must be “better” than MODIS
Stability
Spectral out-of-band
Well defined IFOV that is smaller than MODIS Lite



