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Installation of new Shortwave Spectrometer for permanent operation at SGP

In May 2006 the new ShortWave Spectrometer (SWS) was installed in the Optical Trailer at the Southern
Great Plains Central Facility SGP on 27 April 2006. The SWS began full operation 28 April 2006 and has
run continuously to the present. Over 25 GB of spectra has been collected, calibrated and archived.

3-D radiative transfer simulations

Retrieved fields of cloud optical thickness and effective radius to from the MODIS Airborne Simulator
were used to reproduce 3D cloud fields that were used a input to 3D radiative transfer simulations and
then compared with simultaneous Solar Spectral Flux Radiometer (SSFR) spectral irradiance
measurements. The influence of both horizontal and vertical cloud structure, using accurate versus
approximated optical properties in the radiative transfer model on the modeled irradiance was
examined, as was the influence of using the full phase function versus using approximations of single
scattering properties. In a related study, cloud microphysical and radiation data from two field
experiments were compared measured irradiances with the modeled counterpart, using various 3D
cloud models as input for two 3D radiative transfer models. Two papers were published.

Direct measurement of aerosol radiative forcing efficiency

The SSFR and the NASA Ames 14-channel Airborne Tracking Sunphotometer (AATS-14) made
simultaneous measurements from the Sky Research J-31 aircraft during NEAQS-ITCT, with nineteen
missions over the Gulf of Maine between 12 July and 8 August 2004. SSFR and AATS measurements
were used to derive the change in net spectral irradiance per change in aerosol optical depth as
measured along horizontal flight legs: dF/d(AOD), or aerosol radiative forcing efficiency [W m? AOD™].
Unlike ground-based measurements of direct aerosol radiative forcing which rely upon the advection of
various air masses over a measurement site during an extended period of time, the airborne method has
the advantage of being quasi-instantaneous. Ten cases were found to be well suited for analysis using
this gradient forcing method, and they exhibited a high degree of variability in the derived aerosol
forcing efficiency, likely the result of changing aerosol characteristics with changing airmass during the
experimental period. Over the integrated solar spectrum the mean instantaneous forcing was -135 W m’
2. Converting to a 24 hour average, this equates to a forcing efficiency of -83 Wm™, a magnitude similar
to that observed during INDOEX. Variability among the cases examined was attributed to differences in
aerosol single scattering albedo and this quantity was derived for each case based upon best fit between
measured and modeled forcing efficiency. The details of this research have been summarized in a paper
[Redemann, Pilewskie, et al., 2006].
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