
(

1989-34

NCAR RAF Team Takes Off for Month-Long Cloud Study off California Coast

Four staff members from the Research Aviation Facility (RAF), part of NCAR's Atmospheric Technology 
Division (ATD), took off last week in NCAR's Super King Air, which has been heavily instrumented to sample 
the chemical composition of cloud droplets in stratocumulus off the coast of northern California, from 
Monterey.

The purpose of the month-long experiment is to compare two different instruments used for air chemistry 
sampling: the counterflow virtual impactor (CVI) and the slotted-rod collector. The field demonstration, which 
began September 13, was designed by Cynthia Twohy, an NCAR visitor with ATD, the Atmospheric 
Chemistry Division (ACD) and the Mesoscale and Microscale Meteorology Division. Co-principal investigators 
are Robert J. Charlson, Twohy's Ph.D. thesis adviser at the University of Washington's Department of 
Atmospheric Sciences and Barry J. Huebert of the University of Rhode Island's Graduate School of 
Oceanography.

In the past, the chemical composition of cloud water has been investigated by aircraft using a variety of 
sampling techniques, most of which rely on inertial impaction of droplets or ice particles onto a collection 
surface. The most common of these is a slotted-rod impactor, developed by Volker Mohnen of the State 
University of New York at Albany, which collects a bulk sample of liquid cloud water for analysis.

The CVI was developed by Charlson, J. Ogren and J. Heintzenberg at the University of Stockholm in 1985 to 
collect and analyze individual cloud droplet residue particles as a function of droplet size. It has already been 
used successfully on a DFVLR Falcon jet in Germany and Sweden, and on the University of Washington's 
Convair 240 in California and Washington. Improved versions are currently being developed for another 
DFVLR aircraft and for Battelle Northwest Laboratory's Gu If stream-1. Twohy introduced the instrument here 
in 1988.

Twohy is visiting NCAR for two years to transfer the technology of the CVI to NCAR's King Air, a modification 
which will be available to researchers from UCAR member universities by the summer of 1990. The current 
field study will further develop the potential of the CVI for research use on aircraft with complementary 
instruments, such as the Lyman-alpha hygrometer, aerosol filters and particle counters. While the CVI is used 
to collect cloud droplets, the other instruments are designed for analysis of them. The current field project will 
provide information about stratocumulus clouds and demonstrate the versatility of the CVI in concert with the 
other instruments.

Twohy, Charlson and Huebert will be collaborating with Phillip Durkee of the Naval Postgraduate School's 
Department of Meteorology and Gregory Kok of ACD and ATD. Durkee is a specialist on California coastal 
stratus clouds, especially as detected by satellite, and Kok developed the liquid flowmeter used in the slotted- 
rod technique for droplet sampling. Jerry Tejcek and James Ragni of NCAR's RAF are the King Air pilots;
Paul Le Hardy is the RAF technician on the project.
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