Spectrally resolved shortwave flux at ARM: History and the present status of RSS
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The Rotating Shadowband Spectroradiometer (RSS)

implements the same automated shadowbanding

technique used by the 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.

Spectrometric Specifications RSS Irradiance and Optical Depth
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Two prisms refractive spectrograph with charge couple device (CCD) is used
to separate and measure lly resolved i . The irradi;

spectra are measured simultaneously at all spectral elements (approx 1000
pixels) in 360nm to 1050nm range.
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RSS105 at SGP.
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RSS's were deployed at ARM sites since 1997 on trial basis. Two prototypes . . 0 M T [
(RSS102 and RSS103) built at Atmospheric Sciences Research Center v resotution o m55105 tamp, co AL T
(ASRC) were tested in several prolonged deployments between 1997-2003 e e Vo 8 S P i
both at SGP and NSA. On two occasions (Diffuse IOP 2001 and Aerosol IOP 7 400 500 600 o 900 1000 s, | '.-‘i,.nﬂy €}

2003) also a UV-RSS prototype was deployed at SGP. The UV instrument
provided the measurements in 295nm-385nm range. In May 2003 RSS105,
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a first commercial instrument (built by YES, Inc.), was deployed at the SGP . =2 Fr i i BT b
Central Facility. RSS105 operates continuously since its deployment. T S3eiy S Sk o il b e e
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Irradainces from RSS'’s were used in research resulting in several significant oo :: » d)
scientific contributions. Michalsky et al. (1999) determined absorption cross- @00 00 B0 et 900 1000 2535 T s aa i TR ]
sections of 02-02; Min et al. (1999 and 2001) developed methods to measure E ™ R x i YV RX
cloud optical depth from oxygen A-band that lead to cloud detection beyond 100 B - ,ﬁ,, i
microwave radar sensitivity; Kiedron et al. (1999) utilized RSS in irradiance £
standards intercomparison; Mlawer et al. (2000) used RSS direct and diffuse 10" ﬁ; o NI
spectra to validate line-by-line clear sky shortwave model; Schmid et al. e i ~tH p Figure 1. Ociober 2, 1997 case |13 nes; 27 em .bean spectral
(1999) used aerosol retrieved from RSS; Harrison et al. (1999 and 2003) E mradiances, b direct-bean dafferene SE-LHLRT irmadiances; d)
detected significant accuracy issues in solar source functions below 450nm; 107 : : i St dkffeminee, (R35-CHARTS),
Michalsky et al. (2001) retrieved water vapor column; Kiedron et al. (2001 L B | IT Figure from Miawier et al. 2000, Geophys. Res. Let, Vo, 27, 2653-2656
and 2003) retrieved water vapor column in Arctic in both clear sky and o N o i) H i R
overcast conditions; most recently Gianelli et al. (2005) used RSS data to 10° ] R =
retrieve NO2 column at SGP. . o = Wavelength [nm]
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o W ol R RSS105 Data Flow Stats: 2.5% downtime in 1035 days of operation
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97% of scan received daly on average; __ 95% of scans received during 91% of days|
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