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RSS102: 2001 Billings, OK

RSS103: 1999 Barrow, AK

RSS’s 103, 104, 105: 2003 Billings, OK

RSS at ARM



RSS103, UV-RSS104, RSS105 (from left to right) 
Aerosol IOP at SGP.  May 2003.
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 General text load from "rss105w2e.030420_040809"

IDiffuse = [Unblocked− 1
2 (Cor+ +Cor−)+Blocked] / ADiff

IDirect = [ 1
2 (Cor+ +Cor−)−Blocked] / ADir (α,ζ)

ITotal = IDiffuse+ IDirect
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Geometry

Principal Measured Quantity
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Resolution and Stray Light
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Calibration Schedule

Portable Calibrator:  2/month
Licor Calibrator:  1/month
Oriel Spectral Lamp: 1/month

RSS105 Performance
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RSS105 Performance
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  SGP Clear Sky  SZA=25¡ on 37805

 Diffuse
 Direct

Pixels



Corrections and Data Quality Control

Calibration data analysis:  nonlinearity, offset, dark vs. 
exposure, responsivity drift

Wavelength shift: scan-to-scan correction

Nonlinearity compensation: interpolated between calibration 
events

Automatic responsivity correction: interpolated between 
calibration events

Comparison with MFRSR channels:  verification (poms) 

Langley regression responsivity drift:  Forgan method

Automatic calibration data analysis
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Data Availability

ARM Archives 
sutanay.choudhury@pnl.gov

ARM IOP Server 
cialella@bnl.gov

RSS105 QC Reports: http://oink.asrc.cestm.albany.edu/~rss/RSS105/qc/

http://oink.asrc.cestm.albany.edu/~rss/RSS105/qc/


What can we get from RSS data? 

Peter Kiedron
ASRC/SUNY at Albany

14 March, 2005



Primary measured quantities: direct, diffuse, total horizontal spectral irradiances in 360nm-1050nm range, one per 
minute

Irradiance

Langley regression: calibration correction and daily (0, 1 or 2 per day) optical depth (OD). 

Instantaneous optical depth (OD): τ = ln[Direct/Extraterrestrial] (once every minute).

Ozone column (O3): from Chappuis ozone absorption band (440-760nm).

Water vapor column (H2O): from 820nm and/or 940nm absorption bands.

Nitrogen dioxide (NO2): from absorption maximum in 415nm region or correlation method

Aerosol optical depth (AOD): Angstrom coefficients from multi- wavelength  fit to IOD (with NO2 correction).

Aerosol effective radius: paper by Scott Gianelli

Oxygen A-band

Diffuse effective airmass: from O2 A-band (760nm).

Photon path-length:  first and second(?) moments from O2 A-band (760nm).

All sky conditions retrievals: H2O, O3 and NO2 using diffuse effective airmass.

Subvisual cirrus detection:  papers by Qilong Min
Direct-to-diffuse

Single scattering albedo (SSA): from direct-to-diffuse ratio (B. Herman et al. J. Atm. Sci., 32, 918-925 (1975))

Surface albedo (SA): from direct-to-diffuse ratio.

Value Added Products
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Air Mass

 Direct Transmittance
 Diffuse Transmittance

Equivalent diffuse air mass  - photon path length

Q. Min et al., J. Geophys. Res., 109, D02202, (2004)
Q. Min and L. Harrison, Geophys. Res. Lett., 26, 1425-1428, (1999)



Equivalent diffuse air mass

P. Kiedron et al. Geophys. Res. Lett. Vol. 30, No. 11, 1565, (2003)
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Clear-sky diffuse discrepancy

J. Michalsky et al. J. Geophys. Res., 108(D8), 4254, (2003)
T. Charlock, et al., ARM Scientce Team Meeting (2001)
S. Kato et al.  J. Geophys. Res., 102, 25, 881-25898 (1997)

Measurement errors

Model inputs

Model
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E. Mlaver et al., Geophys. Res. Lett., 27, 2653-2656, (2000)

RSS and line-by-line model LBLRTM
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RSS - Model
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RSS - Model
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MFRSR and RSS Direct-Diffuse Ratio

P. Ricchiazzi and C. Gautier, ARM Science Team Meeting Proceedings, Broomfield, Colorado, March 31-April 4, (2003)



RSS Direct-Diffuse Ratio IOP 2003
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S. Gianelli, et al. J. Geophys. Res. (2005 submitted)

Aerosols and NO2
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MFRSR Diffuse-to-Direct Ratio

P. Ricchiazzi and C. Gautier, ARM Science Team Meeting Proceedings, Broomfield, Colorado, March 31-April 4, (2003)
J. Petters et al.,  J. Geophys. Res. 108, 4288, (2003)
P. Anikin et al.   ARM Science Team Meeting Proceedings, St. Petersburg, Florida, April 8-12, (2002)
O. Dubovik et al. J. Geophys. Res., 103, 31901-31923 (1998)
C. Devaux et al.  J. Geophys. Res., 103, 8753-8761 (1998)
B. Herman et al. J. Atm. Sci., 32, 918-925 (1975)



From Qilong Min, March 2005



Parametrization of direct-to-diffuse ratio
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J. Petters et al.,  J. Geophys. Res. 108, 4288, (2003)
P. Anikin et al.   ARM Science Team Meeting Proceedings, 
St. Petersburg, Florida, April 8-12, (2002)
O. Dubovik et al. J. Geophys. Res., 103, 31901-31923 (1998)
C. Devaux et al.  J. Geophys. Res., 103, 8753-8761 (1998)
B. Herman et al. J. Atm. Sci., 32, 918-925 (1975)



Extraterrestrial irradiance discrepancy

L. Harrison et al., J. Geophys. Res. 108, 4424, (2003)
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Q. Min and L. Harrison, Geophys. Res. Lett., 26, 1425-1428, (1999)
K. Pfeilsticker, K., J. Geophys. Res, 104, 4104 - 4116, (1999)
K. Pfeilsticker et al., J. Geophys.Res., 103, 11483-11504, (1998)

Oxygen A-band Spectrometry
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N (l)∝ L−1{I (a)} / L−1{s(ν )}

Q. Min et al., J. Geophys. Res., 109, D02202, (2004)
T. Scholl and K.Pfeilsticker Geophys. Res. Abs., Vol. 6, 04978, (2004)
O. Funk and K. Pfeilsticker, Annal. Geophysicae, 21(3), 615 - 626, (2003)

N
(l)

l - photon pathlength

I (a)∝ N (l)e−al∫ dl
I (a)∝ L{N (l)}
N (l)∝ L−1{I (a)}
d nI (a)

da n ∝ l nN (l)e−al∫ dl

M n ∝
a→0
lim

d nI (a)
da n

Q. Min et al., J. Geophys. Res., 109, D02202, (2004)
Q. Min and L. Harrison, Geophys. Res. Lett., 26, 1425-1428, (1999)
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