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ABSTRAcr

The U.S. Department of Energy Atmospheric Radiation Measurement (ARM) Program operales 35­
GHz millimclcr·w:lvclenglh cloud radars (MMCRs) in several c1imalOlogically distinct regions. The
MMCRs. which afC centerpiece instruments for Ihe observation of douds and precipitation. provide con­
tinuous, vertically resolved informmion on all hydromclcors <1hovc the ARM C1ima[~ Research Facilities
(ACRF). However, Ih~ir ability 10 observc clouds in th~ lowCSI 2-3 km of Ihe atmosphere is oflen ubscured
by the presence of strong echoes from insects, especially during thc warm months at the conlinentflJ
midJatitude Saul hem Great Plains (SOP) ACRE Here, a new automflled technique for the delection and
elimination of insect-contaminated echoes from the MMCR observations is presented. Thc lechnique is
based on recorded MMCR Doppler spectra, fl feature extractor 111<It conditions insect spectral signatures,
and the usc of a neural nelwork algorithm for the generation of an insect (clullcr) mask. The technique
exhibits significam skill in the identification of insect radar returns (morc than 92% of insect-induced
returns arc idcntified) when the sale inpul 10 the classifier is the MMCR Doppler speclrum. The adlJilion
of circular polatil.alion observations by lhe MMCR and ccilomcler c1oud-hase measurements further im­
prove the performance of tlw technique and form an e\len more reliable method for the removal of insect
radar echoes at the ARM sileo Recently. a 94·0Hz Doppler polarimetric radar was installed next to the
MMCR at Ihe ACRF SOP sileo Observalions by bOlh radars arc used to evaluale the potential of the
94·GHz radar as being insect free and to show that dual wavelength radar reflectivity measuremenlS can be
used to identify inseci radar returns.

J. Introduction

During the past 20 yr, there has been substantial
progress in Ihe developmem and applicalion of mill i­
meter~wavelength radars in atmospheric research (Kol­
lias el al. 2007a). Their shan wavelengths (3 and 8.6
mm, corresponding to frequencies of 94 and 35 GI-Iz,
respectively) allow these radars to detcct clouds with
small droplets or ice cryslals al high spatial and tempo­
ral resolutions and to infer important information on
their microphysical and dynamical structures (e.g.,
Lhennilte 1987; Frisch el al. \995; Kollias and Albrechl
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2000; Sassen el al. 1999; Hogan el al. 2005). Allhough
cloud radars are insensitive to Bragg scattering in the
lower troposphere, hydrometcors are not their only
source of atmospheric backscatter. Small insects pro­
duce strong radar echoes in the lowest 2-3 km of the
atmosphere (e.g., C10lhiaux el ai, 2000; Geerls and
Miao 2005), especially over land and during Ihe warm
season. These insect radar echoes in the boundary layer
have renectivities comparable to those of clouds and
precipitation, and they contaminate and mask the lrue
cloud returns, making dctecLion of cloud base difficult
without the use of a laser insLrwnent. Insect radar ech­
oes ("alffiospheric plankton"; Lhermille, 1966) are nOI
new to radar meteorologists and in some cases can be
used as a lracer of the wind field al low levels in scan­
ning weather radar applications (e.g., Vaughn 1985;
Achtemeier 199]; Wilson el al. 1994).
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