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Photo: JPL field team driving off-nadir at Railroad Valley, 08Mar2018.
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Photo: off-nadir ASD measurements for MODIS BRF validation.
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There are four 
automated test sites 
named: MODIS, 
M03, M20, and 
H14.   Reflectance 
is measured every 5 
minutes, and data 
transmitted to 
basecamp and from 
there to JPL
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http://dx.doi.org/10.1029/2009JD012803
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Spectral shifts constant with 
wavelength in VNIR, not in SWIR
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Cloudy

Clear, dry

Clear, wet

Plot: Reflectance measured at 5 minute samples (JPL network sensors).  Temporal shape 
indicates clear/ cloudy conditions as well as soil moisture.
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Wet playa conditions 
result in change surface
BRF.  This is a  specular
reflectance data point.

2 week recovery time!
Rain event July 16,
reflectance restored July 29
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Launch date July 2, 2014

Instrument
3 Spectrometers 0.76 µm - O2
"Channels" 1.61 µm - Weak CO2

2.06 µm - Strong CO2
# Spectral channels 900
!/"! 17,500 for O2bands ; 21,000 for CO2bands
Optics Cassegrain telescope, F/1.8
CCD architecture 1024x1024 pixel Si/  Hg1-xCdxTe (MCT)
Swath width 10 km
Sample angular FOV 8 samples (sum of 20 pixels) within 14 mrad FOV
Sample spatial FOV 1.25 km crosstrack x 2.2 km downtrack
On-board calibrator 3 lamps/ reflector assembly

Solar attenuator, Dark cover.
Requirements
XCO2 1 ppm (0.343(
Absolute radiometric ±5%
Channel relative ±1% 
Sample relative ±0.1%

Diffuser Cover

Baffle
Lamps
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View angle polar plot
Normalized BRF vs. OCO-2 path



!"#$%"&'()#$*"+%$,"&-)%.('*,(

25

OCO-2/VC MODIS/VC OCO/MODIS
//0 1213 4020

5.$- 1601 1604 1600
(,7.8 0601 0609 0601
%.*)(,7.8 0601 0609 0601

:2/6200 3326900 2306200 ;246:00 14:96:00 12916:00 414:6:00
5.$- 1600 06<; 06<< 06<< 1600 06<< 1601
(,7.8 0601 0601 0601 0601 0601 =$= 0604
%.*)(,7.8 0601 0601 0601 0601 0601 =$= 0604



!"#$%&!'()*+,-)'".

/ The Portable Apparatus for Rapid Acquisition of 
Bidirectional Observation of Land and Atmosphere 
(PARABOLA) instrument measures surface off-nadir 
reflectance throughout the day

/ Data critical for the calibration of sensors that view greater 
than 10º from nadir

/ Installation of masts at various RRV locations permits easy 
setup during field campaigns
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M20 Movie

M03 Movie

Solar zenith ~ 20deg

file:///Users/cbruegge/Documents/Home/Sites/bruegge.us/parabola/20130617_M20/20130617_M20_meas.mov
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