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Introduction

The planetary boundary tayer (PBL) is that portion of the
earth’'s atmosphere thatis directly influenced by the earth’s
surface. The forcings include heat transfers, frictional
drag, pollutant emissions, and moisture transfers through
evaporation and transpiration. The PBL can be vigorously
turbulent and quite variable in depth ranging from heights
of only a few hundred meters to a few kilometers. Also,
solar energy which ultimately drives atmospheric
circulations is primarily absorbed at the earth’s surface
and transmitted to the free atmosphere through boundary-
layer processes. Water vapor follows a similar path fromits
source at the earth’s surface to the free atmosphere, while
in contrast the PBL is a sink of atmospheric kinetic energy
with approximately half of the kinetic energy dissipated
within the PBL.

An accurate portrayal of these transfers within the PBL is
crucial to understand and predict many atmospheric
processes from pollutant dispersion to numerical weather
prediction and numerical simulations of climatic change.
Despite the importance of these transfers within numerical
models, confirmation of these turbulent parameterizations
is difficult since there are relatively few simuitaneous
observations available over the depth ofthe PBL, particularly
for the highly disturbed and often spatially varying conditions
under which these parameterizations are applied.

The primary product of wind profiling radars is obviously
the 3-D wind vector profiles, but recent development of the
radio acoustic sounding system (RASS) technology also
predicts that those systems will be able to provide reliable
virtual temperature profiles. Finally, the possible capability
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of wind profilers to provide accurate estimates of the
momentum and heat fluxes might be their most important
contribution yetto the field of atmospheric dynamic studies,
especially when those measurements can beingestedinto
circulation models. In particular, flux measurements in the
planetary boundary layer can provide critically needed
information on the PBL turbulent structures and their effect
on the large and mesoscale systems of the atmosphere.
However, as the technology moves toward operational
wind, temperature, and eventually flux profiling, it is crucial
to address the accuracy of the techniques to be used, their
reliability for consistently providing valid measurements,
and to keep developing and evaluating complementary or
alternate profiling techniques.

In this paper we will describe and discuss wind profiling
techniques and RASS applications and review past efforts
to measure fluxes within the PBL. Then, we will outline a
new radar system for accurately measuring both mean
and flux quantities, as well as wind field divergence and
acoustic wave propagation.

Measurement Methods
Wind Profiling Techniques

Generally one can divide wind profilers into two groups:
Doppler radars and multiple receiver systems. Both
techniques derive their information from radar echoes off
irregularities in the refractive index of the atmosphere
(Briggs 1980; Rottger 1980). These irregularities arise
from fluctuations in temperature and humidity in the
troposphere-stratosphere region (Gage and Balsley 1980).
inboth regions, echoing mechanisms can involve turbulent
scattering, as well as reflection and scatter from stratified
structures (Rottger 1989).
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