S Working Group on Calibration & Validation

r
- e -
e L
3.
T

Commitice on Earth Dbservation Salellitzs

Establishing the Dome C Community Calibration
Reference Standard Site for the VNIR bands of Polar-
Orbiting Radiometers

A Study Report

C. Cao, S. Uprety, J. Xiong, A. Wu, P. Jing, D. Smith, G.
Chander, N. Fox, S. Ungar, and others
March 2-5, 2010

Acknowledgement: This project is partially funded by the IPO IGS and STAR. We
thank all our CEOS (Committee on Earth Observation Satellites) partners for participating
in this project.



s Working Group on Calibration & Validation

CE¢

l:ummltlut arih I:Ihwl'ratluu batlellites

ocation of the Antarctic Dome C Site (75°06’S, 123°21'E)
(Right: Hyperion observations with 30 m resolution)
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Elevation: 3.3 KM, thin and relatively constant atmosphere,
clear sky most of the time
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ODIS Observations at the Dome C Site
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SeaWIFS Observations of the Dome C
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*Some sites have significant
challenges if used for
calibration
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Dome C spectra is relatively
flat in the 0.5-0.7um spectral
region

Libyan desert has sharp
spectral slope

Reflectance Factor

to clouds due to low Moon! Vv oW f
reﬂectance o Reﬂec;tnnw gI)unluu}ng ) J |

400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Wavelength (nm)




Working Group on Calibration & Validation

Commitice on Earth Dbservation Salellitzs

Comparison of Six Radiometers at the Dome C
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Comparison of the Spectral Response Functions
for the Six Radiometers
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Comparison of Reflectance

Biases at the Dome C

MODIS 0.64 um MODIS 0.86 um
(p=86.73% +/- 1.49% @60 (p =85.48% +/- 1.44% @60
sza) sza)
Theoretical Theoretical
@SzA | Observed Bias | Bias Observed Bias | Bias
-2.74% -2.09%
OrbView/SeaWiFS | 59° +1.32% 1.95% +1.57% -1.46%
-8.74% -10.14%
METOP-A/AVHRR | 62° +1.60% -0.43% +1.58% -8.21%
-1.22%
Envisat/MERIS 62° 0.74% +2.28% | 0.66% +2.28% 0.20%
ENVISAT/AATSR | 62° 1.76% +2.83% | 1.07% -1.90 + 2.92% | 0.43%
1.35%
Landsat 7/ETM+ 60° 1.03% +0.52% | 1.17% +1.24% -3.22%
EO-1/Hyperion 60° +2.63 = 0.48% | n/a +4.35+ 0.18% | n/a
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« Dome C is relatively stable based on MODIS and SeaWiFS
observations, although possible short-term climate
anomalies observed.

« Atmospheric effect is very small.
e BRDFs are different in the 0.6 and 0.8 um bands.

e Spectrally favorable for the VIS spectrum, spatially uniform
(1% level).

 Most of the 7 Radiometers agree within 2% in reflectance.
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