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companion papers) participated in major field projects to
obtain detailed cloud datasets, along with complementary
cloud modeling and empirical studies. We describe our
progress to date in our main research areas below.

Polarization Diversity
Lidar (PDL) Development
As reviewed at the start of the ARM Program (Sassen
1991), polarization lidar techniques have unique cloud-
sensing capabilities, particularly with regard to the
unambiguous discrimination of cloud phase and acx:urate
determination of cloud boundaries. Various polarization
techniques had not been systematically evaluated in the
field, but such evaluations could now be facilitated by
modern lidardesigns based on high-speed microcomputers
for system control and multistream data handling (Sassen

1991).

The design of the state-of-the-art POL system
accommodates the testing of these hybrid techniques,
which include simultaneous two-color lineardepolarization,
variable field-of-view (FOV), and rapid scanning operations.
The current POL specifications are listed in Table 1, which,
along with the schematic system diagram of Figure 1,
illustrates the main features and advanced capabilities of
this versatile instrument. A 33/486 microcomputer system
tracks four polarization datachannels at spatial resolutions
down to 1.5 m and at the 1 Q-Hz pulse repetition frequency
(PRF) of the dual-wavelength laser transmitter. This
capability not only provides for unequalled resolution of
cloud features in space and time, but also permits rapid
scanning and variable FOV operations.

Determining the means to characterize the microphysical
and radiative properties of the cloudy atmosphere from a
Cloud and Radiation Testbed (CART) site has been the
central theme of this Atmospheric Radiation Measurement
(ARM) Instrument Development Program (lOP) research
project. Previous studies have clearly indicated that only a
varied combination of remote sensing instruments can
provide this sort of information on an extended basis.
However, the makeup of the remote sensor ensemble
appropriate for a CART site obviously depends on the
specific scientific research objectives at a particular locale,
as well as logistical (e.g., instrument reliability and safety)
concerns.

We have taken an approach that specifies two levels of
instrument observational capabilities. Using a basic
combination of remote sensors, the first level provides for
the measurement of the three-dimensional distribution of
clouds and aerosols, including their boundaries, type, and
phase. In addition to this fundamental characterization of
the state of the cloudy atmosphere, the second level
addresses more specific measurement categories, such
as effective cloud particle size, to help provide fundamental
radiative cloud quantities. Although the latter measurements
are currently more feasible to obtain from comprehensive
remote and in situ field campaigns, we intend to develop,
test, and verify these multiple remote sensor techniques
so that they can be applied to increasing the information
content of CART operations (though, we hope, relatively
minor component or system additions and improved data

analysis algorithms).

To accomplish this process, the University of Utah and the
National Oceanic and Atmospheric Administration's
(NOAA) Wave Propagation Laboratory (WPL) (see




