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RSS shadowbanding refractive spectrograph radiometer

RSS measurement (1 every minute) consists of 5 (up to 5 sec long ) exposures of Dark, Unblocked, Correction(-9°),
Blocked and Correction(+9°) at 1024 pixels out of which 1000 pixels covers a useful spectral range approx.
361nm-1066nm. Resolution varies with wavelength from fwhm=0.38nm to fwhm=3.83nm, though fwhm is
approximately constant when expressed in pixels.

Unblocked signal is used to FFT correlate with a reference RSS spectrum to derive relative pixel shifts in Blue and
Red ends of the spectrum. Then a pixel shift is calculated for each pixel assuming linear dependence in pixels.

To obtain irradiances direct, diffuse and total cosine corrected signals are derived and then divided by the
responsivity obtained with Li-Cor or PortCal calibrators. The calibrations are performed approximately once
every two weeks. The two calibrators have been tracking each other to within £1.25% (1-sigma) for all
wavelengths over the period of 4 years. The applied responsivity is interpolated from the two nearest bracketing
calibrations. From pixel shifts a wavelength assignment for each scan is calculated. Also relative (1-sigma)
noise-to-signal due to photon Poisson noise and CCD read noise are calculated. All these data (total seven
1040 long vectors per minute) are archived by ARM. Archived lamp calibrated irradiances might be 2-4% off in
absolute scale.

The lamp calibrated normal irradiances are used to perform Langley regression plots. First, all daily spectra are
interpolated into the reference spectrum’s wavelength grid to correct pixel shifts. Then mask of Langley points is
obtained at 518 pixel (approx 500nm). Then Vo's for other pixels are obtained using the same mask. Up to two
Vo's per day are obtained. Vo is accepted if Langley’s RMS<0.01 at 518 pixel.

All accepted Vo's are passed frough a combination of median-mean filter to generate smoothed <Vo> for every
day between first and most recent successful Langley event. Again the median-mean filter selects Langley
events using the 518 pixel and creates a mask that is used to smooth all other pixels in the same manner retaining
the mutual coherence between pixels. The <Vo> as functions of pixels (in reference spectrum’s wavelength grid)
are available at http://iop.archive.arm.gov/arm-iop/Ospecial-data/asrc-rss/rss105/langley/ . The most recent file
covers 20070220-20070729 period.

To obtain transmittance one takes irradiance for a given scan from archive and divide by <Vo>/r? (where ris
sun-earth distance) for that day after <Vo> was interpolated into the scan’s wavelength.

The Langley regression process and Vo's smoothing process may have a potential for improvement and a better
estimate of true <Vo> might be obtained after a better way of weeding the “false Langley” out is found.



RSS data, events update

» Almost 100% duty cycle data acquired.

» No major breakdowns; Shadowbanding - OK; Wavelength stability - OK
(Fraunhofer correction to each scan).

» No changes in radiometric stability behavior (so-so); Responsivity
corrected once every two week.

» Langley files generated every few months and uploaded to ARM IOP
server (currently till 2007/07/29).

» Web pages updated several times a year (new documents, etc.).
» RSS verification with data from May 2003 IOP and ALIVE 2005.
» New LiCor lamp introduced in calibration process.

» QC plots incorporated in ARM web pages.

» Short wave QME in planning stages.

» Automated calibration processing development in progress.




Verification of RSS accuracy via AOD comparison
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RSS documentation and extra data via ARM web page
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General Overview

The Rotating Shadowband Spectroradiometer (RSS) implements the same

automated shadowbanding technique used by the multifilter rotating
shadowband radiometer {MFRSR), and so it too provides spectrally-resolved,
direct-normal, diffuse-horizontal, and total-horizontal irradiances, and can be
calibrated in-situ via Langley regression. The irradiance spectra are measured
simultaneously at all spectral elements (pixels) in 360-nm to 1050-nm range.
For more detailed information, refer to the RSS Handbook, Additional
documentation and publications are also available here.

all RS5105 data are available from the ARM Climate Research Facility (ACRF)
Data Archive in netCDF format. The RSS105 data are lamp calibrated
irradiances. The accuracy of irradiance produced by the RSS is expected to be
better than 5%, which includes calibration and instrument stability errors.
Higher accuracy (£19) can be obtained when the responsivity is tied to the
solar extraterrestrial irradiance via Langley regression plots. This approach is
recommended when high precision measurements of optical depth are required.

The calibration constants from Langley regressions plots (so called vo's) are
available from the IOP Archive at

http:/fiop.archive.arm.gov/arm-iop/0special-data/asrc-rss/rss105/langley/. The
currently deployed RSS105 was preceded by two prototypes, RSS103 and
RSS102, which operated at the SGP in three distinct periods since August 1997, Data from the two prototypes and data
from the RSS105 from before March 30, 2006, are available at http: /fiop.archive.arm.gov/arm-iop/Ospecial-data/asrc-rss/
in ascii format.

Related Documents
e [/} RSS Handbook (PDF)
e Instrument Mentor Monthly Summary

(IMMS) reports
e RSS Data Quality Assessment (DOA)
reports
RSS netCDF File Header Descriptions
(Data Object Design Files)
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RSS documentation
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DegreesC

Temperature daily traces

RSS105 Temperatures From Raw Data File
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RSS overhaul: why, what, how, when, where, who



Responsivity trend

Responsivity Trends in Over 4 Years
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Ratio to last calibration

All 138 responsivities normalized by the last
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Ratio to last calibration

Responsivities In last 111 days
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Dark Offset & Slope
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Nonlinearity Coefficient

Nonlinearity coefficient trend
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Nonlinearity Effect

Clinearized= Cmeasured *exp[k*Cmeasured]’ where k is negative for RSS105
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Opt. Chamber °C Prisms °C CCD *C OAT & Electronics °C
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