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NCAR Begins Tests of New Airborne Radar for International Projects

BOULDER—Scientists and engineers from the National Center for Atmospheric 

Research (NCAR) in Boulder, Colorado, and the French Centre de Recherche en Physique 

de I'Environnement (CRPE) are completing the construction of a new state-of-the-art 

rapid-scan airborne Doppler radar on NCAR's four-engine Lockheed Electra for 

enhancing weather research projects around the world.

The radar, called ELDORA/ASTRAIA (Electra DQppler RAdar/Analvze STereoscopique 

par RAdar a I'impulsion Aeroporte) has been undergoing flight tests on NCAR's largest 

research aircraft during the past month from its flight facility near Boulder.

The evaluation team, composed of NCAR, CRPE, and National Oceanic and Atmospheric 

Administration (NOAA) scientists, will assess the radar's performance during field 

trials in a variety of weather systems including strong convective thunderstorms, 

mesoscale convective systems (e.g., squall lines), and perhaps, a Gulf of Mexico 

hurricane.

The tests will occur prior to the radar's deployment in its first field campaign in the 

Tropical Ocean and Global Atmosphere Program Coupled Ocean-Atmosphere Response 

Experiment (TOGA COARE) from November 1, 1992, through February 28, 1993, in 

the western Pacific near the Solomon Islands and Papua New Guinea.

"We will gather weather data along the equator that has been impossible to collect 

previously, which can now be used to understand large storms over the ocean as well as 

the relationship between these storms and global circulation phenomena such as the 

onset of El Ninos," explains Peter Hildebrand, manager of NCAR's Remote Sensing

Facility, who heads its ELDORA/ASTRAIA team.
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"The beauty of the airborne Doppler radar is its speed and versatility," adds 

Hildebrand. "NCAR's Electra research aircraft flies at 5 miles (8 kilometers) per 

minute or about 4 degrees (60 nautical miles/degree) latitude or longitude per hour. In 

contrast a ship collecting data at sea would take a day to cross the same amount of 

territory, and a land-based Doppler radar "sees" or scans only about 100 miles distance 

while the airborne Doppler radar can cover much more of the entire storm in a short 

time period."

NCAR and CRPE scientists have worked for five years to design and build 

ELDORA/ASTRAIA under a novel agreement for development and joint use. NCAR is 

providing the radar transmitter and receiver, digital signal processor, data display and 

recording equipment and radar control, as well as the aircraft, modified to accept the 

radar and antenna. CRPE is providing the rotating radome (rotodome), the flat-plate 

antennas, and the intermediate frequency signal processor. The two teams, plus 

personnel from NOAA's National Severe Storms Laboratory, are collaborating on the 

development of analysis software. During field operations, both NCAR and CRPE will 

provide technical support and flight guidance.

"The collaborative efforts among the research groups during this project have really 

been great and are rather unique," Hildebrand emphasizes. "ELDORA/ASTRAIA 

development builds on years of NCAR-CRPE-NOAA and university collaboration in 

airborne Doppler radar." These collaborations began in the early 1980s with NCAR- 

NOAA development and testing of a relatively simple single-beam system mounted on one 

of NOAA's P-3 aircraft. Early evaluations were carried out in the University of 

Washington Cyclonic Extratropical Storms Experiment (CYCLES) and the NCAR- 

University of Chicago Joint Airport Weather Studies (JAWS) projects in 1982. Since 

these initial tests, NOAA scientists, in collaboration with NCAR and CRPE, have made 

extensive use of airborne radar in studies of hurricanes and midwestern U.S. mesoscale 

convective systems.

Major improvements to the early NOAA single-beam system that will be embodied in 

ELDORA/ASTRAIA include improved accuracy in radial velocity and reflectivity



measurements, higher spatial density of observations, and a new dual-beam scanning 

technique that significantly improves the safety and speed of collecting observations near 

intense storms.

The three-way collaboration among NCAR, CRPE, and NOAA continues with joint 

preparations for TOGA COARE. In this experiment, for the first time, all three airborne 

Doppler-equipped turboprop aircraft (two NOAA P-3s plus NCAR's Electra) will collect 

coordinated data sets within equatorial mesoscale convective systems, to further 

understanding of the interaction of clouds, fluxes, and climate.

A novel data collection strategy will use two of the turboprops, flying parallel tracks 

50 kilometers (30 miles) apart, to gather near-simultaneous Doppler data within 

convective storms situated between them. The coordinated Doppler data will allow more 

accurate estimates of the vertical fluxes of heat, moisture, and momentum, to be 

calculated through the application of over-determined triple equation techniques. The 

third turboprop will map larger-scale motions with its Doppler radar as well as collect 

in-situ boundary layer data to evaluate the effects of the convective scale transports on 

the sea-air flux exchanges.

During January and February 1993, additional research aircraft from NASA (DC-8 

and ER-2) and from the United Kingdom (C-130) will make enhanced observations in 

the upper troposphere and boundary layer, respectively, to complement the Doppler 

observations. An additional boundary layer aircraft (Cessna 340), operated by Flinders 

University in Australia, will also participate during January. Most of the flights will 

take place within a domain of ships equipped with NCAR's integrated sounding systems 

for enhanced monitoring of boundary layer fluxes during convective events.

The End

NOTE TO EDITORS: There w ill be some very lim ited space available for 
reporte rs on test flig h ts  on board the NCAR Electra research a ircra ft. 
Please contact: Joan Frisch, Manager, NCAR Media Relations, (303) 
497-8607 in Boulder, Colorado, if you w ish to  have your name put on the 
lis t fo r space available fo r a flig h t.


