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Introduction

This program focuses on the development of spectral
versions of the rotating shadowband radiometer (RSR).
The RSR is a tool for the simultaneous measurement of
total horizontal, diffuse horizontal, and direct normal
irradiance. The Atmospheric Radiation Measurement
(ARM) Program supporis the development of a seven-
channel RSR consisting of individual filtered detectors that
may be selected (at time of manufacture) in the 350- to
1700-nm range with bandwidths of either 10 or 20 nm,
depending on wavelength. Another spectral variant of the
RSR is a spectrometer version that contains a 256-
channel diode array. This instrument is designed to yield
0.6-nm resolution at 350 nm and 8-nm resolution at
1050 nm.

Besides instrumentdevelopment and calibration activities,
we are collecting a data set at our Albany facility. This data
set consists of high quality shortwave and longwave
radiation measurements and meteorological variables from
the Albany County airport, including upper air observations.
The data are for use in testing radiation codes used in
global climate models and are provided to those requesting
them for their model tests.

Inthis paper, we discuss the main points of five papers that
have been submitted to journals or are conference
proceedings within the last year. These include papers
describing 1) the seven-channel multifilter rotating
shadowband radiometer (MFRSR) (Harrison et al., in
press); 2) an objective algorithm for obtaining optical

depths without the necessity of human intervention
(Harrison and Michalsky 1983); 3) the cosine bench for
measuring the cosine response functions of the RSRs and
other radiometers (Michalsky et al. 1992); 4) rotating
shadowband spectroradiometer progress (Harrison et al.,
in press); and 5) the effects of Mount Pinatubo on the
aerosol above the Oklahoma-Kansas Cloud and Radiation
Testbed (CART) site (Michalsky and Larson 1993).

Multi-Filter Rotating
Shadowband Radiometer

The MFRSR (see Figure 1) is a ground-based instrument
for simultaneously measuring total horizontal, diffuse
horizontal, and direct normalirradiance in seven wavelength
passbands. At each wavelength, each of the three
components of solar shortwave irradiance is measured
with the same filter-detector using the shadowband
technique.

In this technique, total horizontal and diffuse horizontal
jrradiance are measured by a pyranometer sensor (one
collecting radiation over 2r steradians with a Lambertian
response) that is alternately shielded and unshielded from
direct solar beam radiation by a metal band. From these
two measurements, direct normal radiation is calculated.
The band is controlled and the data are acquired and
stored by our own data acquisition system. Data are
retrieved through either a direct serial connection or a
telephone modem.



