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Planning for the initial complement of instrumentation at
the first Cloud and Radiation Testoed (CART) site has
concentrated on obtaining a sufficient level of
instrumentation at the central facility for studies of radiative
transfer processes in a narrow column above the site. The
auxiliary facilities, whose sole purpose is cloud mapping
above the central facility, will not be activated as such until
provisions are made for all-sky imaging systems. In the
meantime, the auxiliary facilities will be instrumented as
extended facilities if the locations are suitable, whichwould
be the case if they serve the primary purpose of the
extended facilities, i.e., obtaining representative
measurements of surface energy exchanges, state
variables, precipitation, soil and vegetative conditions,
and other factors that must be considered in terms of
boundary conditions by single-column and related models.

The National Oceanic and Atmospheric Administration
(NOAA) radar wind profiler network is being considered to
provide observations of vertical profiles at the boundaries
of the CART site. If possible, these locations will be used
for boundary facilities. Efforts are proceeding to gain
access to the wind profiler network data and to determine
if a sufficient number of the profilers can be equipped as
Radio Acoustic Sounding Systems (RASS).

Profiles of temperature as well as winds are needed at the
boundary facilities for studies with single-column models
and four-dimensional data assimilation models. Baltoon-
borne sounding systems will be used there initiaily for both
temperature and moisture profiles. Infrared spectrometers
will eventually be used to infer moisture profiles at these
boundary facilities.

Radar Wind Profiler-RASS

One system essential for profiling at the central facility is a
radar wind profiler and RASS. Procurement processes are
currently taking place to obtain two systems, a 915-MHz
boundary layer profiler-RASS and a 50-MHz profiler-RASS.
Installation in 1992 is anticipated. This action was planned
at a time when 405-MHz systems did not seem available:
use of 448-MHz systems might be feasible in the future.
The Wave Propagation Laboratory has shown that the
405-MHz (or 448-MHz) system has several advantages,
particularly with regard to continuous sensing of
temperature between heights of 0.5 and 2.0 km. In any
case, itispossible thatonly asingle setof315-MHz and 50-
MHz systems will be obtained for the first CART site and
that the NOAA wind profiler network will serve the needs
of boundary facilities. The set of profiler-RASS systems
currently being obtained for the central facility would be
highly complementary to a NOAA 405-MHz system facility
that will be located within 15 km of the central facility. Such
an arrangement suggests that a powerful capability for
profiling of winds and temperature in the general area of
the central facility might be available.

System

Adequately observing vertical profiles of water vapor content
at the central facility presents greater challenges than
does observing wind and temperature profiles. The current
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strategy relies on initially observing moisture profiles with
balloon-borne instruments and later deploying a Raman
lidar being designed and tested by an Instrument Develop-
ment Program (IDP) project. Infrared spectrometers can-
not be used for moisture profiles at the central facility
because these same instruments will be used to generate
measurements of radiative transfer for developing and
testing models of radiative transfer that require data on
water vapor profiles. That is, measurements of moisture
profiles that are independent of the radiometric observa-
tions are required. The procurement process for balloon-
borne sounding systems has begun, with the goal of
having a system operational at the central facility in 1992.
Ideally, deployment at four boundary facilities would be
possible then also.

Central Facility Solar and
Infrared Radiometers



