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CP-2 Radar in CaPE Solves Cloud-Echo Puzzle

Like a giant hailstone fallen from the heavens, the CP-2 radome glistens 
among the Florida palms near Cape Kennedy during the CaPE project 
(photo courtesy o f NASA).

By Charles Knight and L. Jay Miller

A lthough the use of meteorologi
cal radars to study the earliest 
formation of precipitation in 
building cumulus clouds is not new, our 

pursuit of this objective during the Con
vection and Precipitation/Electrification 
(CaPE) program last summer had a new 
angle: we used two different wavelengths 
(3 and 10 cm), both offered by ATD’s 
ultra-sensitive CP-2 radar. As we will 
explain, this approach succeeded in re
solving some of the long-standing 
ambiquities about the origin of early or 
“first” radar echoes from such clouds.

The multiparameter CP-2 radar 
(shown at right) was originally developed 
by NCAR almost 20 years ago for the 
National Hail Research Experiment 
(NHRE). The dual-wavelength feature 
was primarily intended for remote hail 
detection. Since NHRE, the CP-2 has 
been rebuilt to the point that it is virtually 
a new radar with dual polarization and 
vastly improved sensitivity. Using the 
present CP-2 as a hail detector, one looks 
at various features of the measurements 
including very high reflectivity values (in 
the range from about +50 to +70 dBZe, 
where Ze is the effective reflectivity fac
tor). However, our use of CP-2’s dual
wavelength featureduring CaPEinvolved 
examination of extremely low re
flectivities at the opposite end of the 
scale: down to -30 dBZe. (A difference of
10 dB equates to a factor of 10 difference 
in signal intensity, so our interest was in 
signals more than 100 million times 
smaller than those used for hail studies.)

There are two different mechanisms, 
or sources, of radar echoes. Rayleigh 
scattering arises from particulate mate
rial in the atmosphere —  water or ice

hydrometeors as well as insects. The 
intensity of a Rayleigh echo is strongly 
related to particle size. Meteorological 
radar sees primarily Rayleigh scattering 
from drizzle, rain, snow, and hail.

The other echo source is Bragg scat
tering. This arises from index-of-refrac
tion fluctuations in air, which in turn are 
normally dominated by fluctuations in 
water-vapor density. Direct backscatter- 
ing from the Bragg effect is only sensi
tive to fluctuations at about the half
wavelength scale, i. e., at 5-cm for a 
10-cm radar. Wind profiling systemsrely

upon Bragg scattering, and use longer 
wavelength radars to detect the very 
weak returns normally associated with 
inhomogeneities in a cloudless atmo
sphere.

Our scientific objective has been to 
study the earliest stage of cloud and 
precipitation formation by going beyond 
previous first-echo studies through use of 
radar sensitivities down to -20 to -30 
dBZe. CP-2 (and the other ATD radars, 
the 5-cm CP-3 and CP-4 systems) have 
roughly comparable sensitivities, about

See CP-2 on page 2
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Fig. la  (top) 10-cm and lb  (bottom) 3-cm vertical scans by CP-2 at the 
same time as the visual photograph in Fig. 2. In these computer-generated 
plots, the radar is at the lower left corner o f each image. The reflectivity 
factor color scales are the same on the right sides o f both scans, starting at 
the top (-25 dBZe,pink color) and increasing in steps o f five toward the 
bottom (+25 dBZe,white color). Note the strong mantle echo in the 10-cm 
scan, at4-7-km range, and the much weaker echo corresponding to it at
3 cm, without the mantle shape. The strong arc at about 9.5-km range on 
the 10-cm radar is a ground-clutter contribution from side lobes.

CP-2 continued from page 1

-30 dBZe at 6-km range and -20 dBZe at 
20 km. Rayleigh scattering from the 
cloud droplets themselves starts to be 
detectable at these levels. For example, 
a signal return of -20 dBZe would result 
from a cloud with a liquid water content 
of 0.65 g m 3 composed of 156 cm 3 of 
droplets only 20 microns in diameter, 
and -30 dBZe would need only 15.6 cm'3 
of the same droplets. Thus radar may be 
a tool for studying the very onset of

coalescence or riming growth of hy
drometeors in clouds at close ranges.

Attempts to pursue this objective in 
field programs in 1989 and 1990 with a 
single 5-cm radar revealed relatively 
strong (-5 to -15 dBZe) radar returns from 
nearby clouds as soon as any cloud was 
visible to the eye. While it has been usual 
to assume that early radar echoes from 
clouds come from hydrometeors, arising 
by Rayleigh scattering from drizzle or ice 
crystals, this would not be expected until

at least several minutes after the first 
visible condensation. Thus the earlier 
results were ambiguous and the suspicion 
was that the radar might be detecting 
Bragg instead of Rayleigh scattering.

A dual-wavelength system allows 
Rayleigh and Bragg scattering to be dif
ferentiated, because the reflectivity fac
tors at the two wavelengths are the same 
(expressed as dBZe) only when the scat
tering is Rayleigh. A purely Bragg-scat- 
tering target would give a return 19 dB 
stronger on a 10-cm radar than on a 3-cm 
system, provided that the size distribu
tion of the inhomogeneities obeys the 
-5/3 law of turbulence in the inertial 
subrange, as Bragg-scattering theory 
usually assumes.

Dual-wavelength observations with 
CP-2 of small but vigorous cumulus in 
CaPE immediately resolved the ambigu
ity about the origin of early cloud ech
oes. A typical example of the CP-2 data 
at 10 and 3 cm is given in Figures la  and 
lb, respectively. These data are in RHI 
(vertical cross-sectional) format, in which 
the radar is positioned at the lower left 
comer of the image and horizontal and 
vertical ranges from the radar are given 
in km along the horizontal and vertical 
scales. Figure 2 shows the appearance of j 
the visual cloud along the radar pointing 
plane at the same time that the radar data 
were obtained.

At 10 cm (Figure la) the young, 
active cumulus has an umbrella-shaped 
“mantle” of echo with intensities up to 
+5 dBZe (light green) in the region of 4-7 
km horizontal and 1 -3 km vertical range. 
Note that the sides of the mantle have 
significant horizontal depth compared to 
the radar resolution, which at this range 
is about 100 x 150 m (beam width x pulse 
length). This 10-cm echo must be a 
Bragg type of radar return, because the 
3-cm signal returns (Figure lb) are mostly 
15 to 20 dB weaker and do not have the 
same characteristic mantle shape.

There is both good news and bad 
news here. For studying early precipita
tion formation at optimal (higher) re
flectivity factors, a shorter radar wave
length (around 8 mm) would result in 
much better Rayleigh-type echoes for 
this purpose, without significant “con
tamination” by Bragg scattering. Thus 
the bad news is that, because of their 
longer wavelengths, none of the NCAR 
radars are very suitable for this purpose.
The dual-wavelength CP-2 gives useful
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results if the Bragg scat
tering can be assumed 
to be well-behaved, an d 
so far the results on that 
basis look fairly reason
able. However, that as
sumption is still open to 
serious question.

There are several 
items of good news.
First, we have made a 
small step toward un
derstanding what the 
early echoes really sig
nify. Second, we have 
found that echoes of this 
type from small grow
ing cumulus clouds ap
pear to be ubiquitous.
Thus there is a potential 
here for using radar re
flectivity at one or more 
wavelengths to remote
ly study entrainment 
and mixing in clouds.
Third, the 10-cm radar 
reveals structures within 
the visible cloud mass that have not been 
seen so directly before. Many times in 
CaPE, successions of thermals were 
found rising along the same path, much

Fig. 2. The radar scans in Fig. 1 were obtained in a vertical 
plane approximately above the leftmost fence post in this photo 
from the radar site. The photo was taken at 2:31:51 PM local 
time (18:31:51 GMT), concurrent with the radar scans (photo by 
Charles Knight).

as Ludlam postulated years ago.
Cloud mantle echoes were described 

in the late 1950s by Atlas, Ludlam, 
Vonnegut, and perhaps others, but the

phenomenon has been 
largely ignored since. 
(S im ilar mantle echoes 
from thermals in clear 
air have received a 
good deal of attention, 
especially as detected 
by the high-powered 
NASA radars at Wal
lops Island.) We are 
currently analyzing the 
CP-2 first-echo data 
from CaPE to get more 
detailed information on 
early cloud microphysi
cal development. That 
will involve understand
ing the mantle echoes as 
well as possible so that 
the Rayleigh echoes can 
be separated from the 
rest of the signal.
Charles Knight is a 
Senior Sc ien tis t in 
NCAR ’ sMesoscale and 
M icroscale M eteor
ology (MMM)Division. 

L. Jay Miller is an Associate Scientist IV, 
also in the MMM Division. ❖

CaPE Thunderstorm Scientists Get Striking Dataset

M ore than one hundred scientists, technicians, engineers, 
and graduate students from institutions all over the na

tio n —  includingseveraldozenN C A R staff —  spent seven weeks 
in central Florida near Kennedy Space Center (KSC) last summer 
in the m idst o f the state’s period of highest thunderstorm activity. 
From July 8 to August 18, 25 scientists from NCAR, as well as 
scientists from 25 universities, NOAA, NAS A, FAA, and the U.S. 
Air Force monitored thunderstorms and associated atmospheric 
conditions. The research focused on initiation and evolution of 
convection, precipitation formation processes in convective storms, 
and storm electrification and lightning.

Term ed the Convection and Precipitation/Electrification 
(CaPE) experiment, the research program was co-directed by Jim 
W ilson of N C A R ’s ATD and Research Applications Program, 
and Roger W akim oto o f the Departm ent o f Atmospheric Science 
at the University o f California, Los Angeles.

The humid, near-tropical environment o f central Florida 
annually has the nation’s highest num ber o f  days with thunder
storms. Fortunately, during the CaPE program the Florida climate 
ran true to form, resulting in excellent data being collected on 
storms that developed virtually every day during the field study. 
Florida’s sea breeze fronts, along with ample water vapor and 
strong solar radiation, are responsible for initiating many o f the 
frequent thunderstorms. W ilson has been a leader in studies, 
using Doppler radars, o f how storms can be initiated through the 
collision o f moving gust fronts, which have similarities to sea 
breeze fronts.

ATD facilities were extensively used in CaPE. The project

was supported with the CP-2, CP-3, and CP-4 Doppler radars, the 
King Air and Explorer (sailplane) research aircraft, seven CLASS 
(cross-chain LORAN atmospheric sounding system), a network 
of 47 PAM (portable automated mesonet) stations, and a proto
type field operations control center (see related story on page 6). 
The large num ber of facilities involved, the widespread deploy
ments, and the highly lightning-prone environment combined to 
provide one of A TD ’s most challenging field efforts. Other 
observing facilities involved were the University o f Wyoming 
King Air, theSD SM T armored T-28 (seepage 11), and the NASA 
Learjet aircraft.

Knowledge gained from analysis o f the voluminous CaPE 
data is expected to be o f eventual benefit in a number o f ways. The 
convection initiation studies should lead to more precise predic
tions o f  the location, time, and severity o f upcoming thunder
storms. The FAA will use information gained from the experi
m ent to help develop techniques to forecast the onset of 
thunderstorms and windshifts as they impact terminal and flight 
operations. NASA and the Air Force will also benefit from 
improved short-term forecasts, especially o f lightning, a major 
hazard in the KSC area. (In the past two years, 12 out of 16 space 
shuttle launches at the site have been canceled or delayed due to 
lightning concerns.) The CP-2 radar measurements o f raindrop 
characteristics, along with in-situ aircraft data, should boost 
efforts to develop satellite techniques for measuring rainfall over 
the world’s tropical regions, an im portant input for global change 
studies.

(Editor’s Note: This article was adapted from an earlier story 
written by Patti Parisi, intern with NCAR Media Relations.)
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ATD Moves Into 
Foothills Laboratory

By Warren Johnson

6 6 ' T '  he new facilities are outstanding, 
J- but the best thing is that most of 

ATD is finally together at one site, and 
co-located with several other NCAR di
visions. This is going to give us a much 
stronger feeling of being all on the same 
team. I only wish that ‘Boulder Interna
tional Airport’ could accommodate 
RAF!” ATD Director Rit Carbone’s as
sessment of the division ’ s ne w home was 
echoed by many ATD staff as they settled 
into NCAR’s new Foothills Laboratory 
after their March move from various 
leased locations in the Boulder area.

ATD’s new quarters are spread over

I

most of the two floors of Building l,th e  
easternmost building in NCAR’s new 
interconnected three-building complex 
located at 3450 Mitchell Lane in north 
Boulder, near the intersection of Foot
hills Parkway and Diagonal Highway. 
UCAR acquired the property some two 
years ago from NBI Corporation and 
completely rebuilt the interiors of the

I

buildings before moving in.
Also at Foothills Laboratory are sev

eral other NCAR and UCAR organiza
tions, including the Mesoscale and 
Microscale Meteorology Division, the 
Research ApplicationsProgram, the High 
Altitude Observatory, COMET, Unidata, 
Human Resources, Facilities Planning 
and Management, and Finance and Ad
ministration. Several otherUCAR groups 
are in a fourth (leased) building about a 
block away. With the occupancy of Foot
hills, the NC AR/UC AR staff is now con
solidated into only two locations, the new 
site and the original Mesa Laboratory 
location, with a couple of exceptions.

Those exceptions are both within 
ATD. Because of its need for a long 
runway for its research aircraft, the Re
search Aviation Facility (RAF) will re
main at its Jefferson County Airport 
location in Broomfield, about ten miles

south of Boulder. (To accommodate 
recent staff growth, the RAF is planning 
to add a new 2,500-ft2 wing to its current 
building.) In addition, the Remote Sens
ing Facility will temporarily retain its 
ELDORA development group at its 
former Marshall Laboratory until the 
project is completed in fall 1992.

Especially pleased with the move to

Foothills was Paul Johnson, Manager of 
ATD’s Design and Facilities Services 
that serves all of NCAR. Proudly show
ing off the spacious, well lighted ma
chine shop, he expressed satisfaction 
with the new accommodations, adding 
with a smile, “And after being with 
NCAR for 29 years, I finally have a 
window in my office.”

The 52,000 ft2 of space occupied by 
ATD in Building 1 includes an extensive 
high-bay area where large equipment 
such as radar trailers can be driven in and 
worked on. Outdoor instrumentation test
ing can be done on the newly reinforced 
roof, where antenna mounting pads and 
a penthouse for profilers, radiometers, 
and other equipment have been installed. 
Large, elevated radar-trailer pads have 
also been added at ground level adjacent 
to the building.

For energy efficiency, the buildings 
at the new site feature over
hangs on upper floors that 
reduce the amount of high 
summer sun, but still allow 
low winter sun to enter the 
interiors. NCAR improve
ments include installation 
of highly efficient heating, 
ventilating, and lighting sys
tems that allow individual 
adjustment of temperature 
and lighting levels in most 
work spaces.

Other amenities avail
able at Foothills include a 
140-seat auditorium, a large 
kitchen/cafeteria facility, 
locker rooms,andawellness 
center with exercise ma
chines and an aerobics area.

After spending more 
than two years leading the 
massive planning, construc
tion, and moving efforts re
sulting in the consolidation 
of approximately half of the 
NCAR/UCAR staff at the 
new site, Facilities director 
George Lamb is looking for

ward to the day some weeks from now 
when the project is finally completed. He 
promises that the official Foothills Labo
ratory “commissioning” celebration to 
be held around May 15 will be “the 
mother of all parties.”
Warren Johnson is Assistant Director o f 
ATD. ❖

]
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A view o f a portion o f NCAR's new Foothills Laboratory. ATD recently moved into the 
three-building complex (photo by Bob Bumpas).
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S ince the last issue of The ATD Ob
server, ATD has participated in 

several strategic and long-range plan
ning activities for future budget requests. 
We have done this on an NCAR-wide, 
multiagency planning basis as an impor
tant element of NCAR’s Fall Planning 
Retreat. In addition, we have responded 
to specific requests from the NSF to 
propose observing facility needs for their 
potential sponsorship during the period 
1994-1998.

In this process, we have identified 
our role as one of continuing to serve the 
mesoscale/microscale meteorology com
munity; of increasing our support to 
physical, chemical, and biological pro
cess studies under the U.S. Global Change 
Program; of playing a pivotal role in 
earth-based validation of climate system 
monitoring measurements from space; 
and of transferring research technolo
gies to public and private operational 
sectors as appropriate.

Areas of increased emphasis include 
greater mobility (with special emphasis 
on an improved research aircraft fleet), 
more extensive use of remote sensing

“The President’s FY 93 
budget request includes 
$2.75M that could provide 
a start for a mid-sized jet 
acquisition within the 
next year. ”

devices covering the frequency spec
trum from UV through UHF (with spe
cial emphasis on active remote sensing 
techniques), increased capacity to de
velop individual in situ sensors from first 
principles, and provision of facilities 
and services necessary to coordinate 
measurements in real time and to evalu
ate observations in the field. Implicit in 
these technological emphases is a scien
tific emphasis on thermodynamic, radia
tive, and constituent fluxes, flux diver
gence profiles, and the quantification of 
sources and sinks.

Decreased emphasis will be placed 
on the replication of large numbers of 
surface stations, sounding stations, and 
ordinary ground-based Doppler radars. 
This isa directconsequenceof the NOAA 
modernization program, which satisfies 
many of the network needs for m ultiscale 
experiments in North America.

Director's Corner

By Richard Carbone

Priorities for specific observing sys
tems, platforms, and services will result 
from extensive examination of needs in 
several of the disciplines. We regularly 
receive much welcome advice from fa
cility users, from NSF Program Direc
tors, from program managers with other 
agencies, and from formal reviewers of 
the NCAR program. Sometimes, how
ever, this advice is in the context of 
furthering the science only within nar
row disciplines. For this reason, ATD has 
encouraged the NSF specifically, and 
other agencies generally, to conduct a 
“deeply consultative” process within the 
various communities of users. This pro
cess should include discipline-oriented 
workshops with widespread participa
tion, as well as a “blue-ribbon” panel of 
researchers and managers to develop an 
integrated plan. NSF management has 
expressed general agreement with this 
approach.

Potential contributions by ATD to 
the atmospheric observing systems of 
the future include high performance air
craft, an integrated sounding system (ISS)

network, airborne 0 3 and H20  DIAL 
lidar systems, advanced PAM stations 
(including flux measurements), airborne 
millimeter-wave radar, improved mul
tiparameter radar, airborne mass spec
trometry, hemispheric-scan radar, a 
mobile field operations center, event- 
oriented access to data archives, and 
integrated data analysis software. Un
fortunately, a complete list of potential 
observing systems and services would 
require funding well beyond that of any 
foreseeable resource base.

A few current developments have 
received strong community support and 
are moving forward. The ELDORA 
(Electra Doppler Radar) is nearing 
completion and will be test flown in 
August of this year under joint Franco- 
American sponsorship. Several ISSs are 
under construction for the TOGA- 
COARE program and for activities re
lated to the DOE ARM program. Some 
of these are being deployed now. The 
President’s FY 93 budget request in
cludes $2.75M that could provide a start 
for a mid-sized jet acquisition within the 
next year. The FAA has expressed con
siderable interest in (and has provided 
some development support for) hemi
spheric-scan (rapid-scan) radar.

Your participation in the evolution 
of ATD is essential. I hope you are 
finding the information in this newslet
ter to be helpful in that regard. For those 
of you whose research is normally spon
sored by the NSF, it is my hope and 
expectation that a deeply consultative 
and broad-based process will entrain 
you more directly than ever into our 
long-range planning.
Richard (Rit) Carbone is Director o f the 
Atmospheric Technology Division at 
NCAR. ❖

Facilities Deployment Pool Boosted by $800K
NSF-sponsored lower-atmospheric field projects will enjoy a 55% increase in 

deployment funding in FY 1992. The major increase was announced in late 1991 by 
Cliff Jacobs, Facilities Manager in NSF’s Atmospheric Sciences Division (ATM) 
and 1991 Chair of the NSFFacilities Advisory Council (FAC). The FAC administers 
deployment pool funds provided by ATM for supporting field use of NCAR and 
university measurement systems that are designated as NSF National Lower- 
Atmospheric Observing Facilities.

The $800K boost will bring the deployment funds available in FY 1992 up to a 
total of S2.24M. Prompted by unusually heavy demand for facilities support in FY 
1992, the increase will permit significant deployments for a number of field projects 
(see table on page 10). The increase will also be operative in FY 1993. ❖
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RDP’S Zeb Display 
Debuts in CaPE

By Paul Herzegh

With the successful first-time de
ployment of its prototype “Zeb” 
data display system, ATD’s Research 

Data Program (RDP) recently passed a 
crucial milepost in its efforts to meet 
current field operations control needs. 
“Zeb” (a name inspired by the adven
tures of Colorado mountaineer Zebulon 
Pike) was used for the first time in the 
Convection and Precipitation Electrifi

cation Experiment (CaPE), which took 
place in the Melbourne, Florida, area 
during July-August 1991.

Zeb was developed over a two-year 
period after ATD recognized that inte
grated display of the diverse data sets 
obtained by radar, aircraft, surface sta
tions, soundings, and other platforms is 
critical to the coordinated control of 
observational systems during contem
porary field operations. Assessing Zeb’s 
role in CaPE, PI Roger Wakimoto of 
UCLA stated that “We have entered into 
a new era in field operations.”

CaPE investigators utilized a net
work of eight Sun workstations running 
the Zeb software to integrate and overlay

~l
real-time data used in operations control 
for the project. Zeb displays included 
data from the CP-4 radar, forty-three 
Portable Automated Mesonet (PAM) sta-

“(With Zeb) we have 
entered into a new era 
in field operations
-  CaPE PI Roger Wakimoto, UCLA

tions, three CLASS sounding systems, a 
local surface network of thirty-one elec
tric field measurement stations, and a 
regional lightning detection network. 
Real-time overlays of aircraft flight tracks

radar reflectivity plot. Vector winds plot
Jjmesonet). n312d trac

plot (mesonet). contour.

C t f r f C t t  w m |  Iv f f t f i  - » I

In this photo o f a computer screen displaying radar and other data, the large box on the right shows PAM winds (white 
vectors), an intensive measurement area (violet-bounded box), and aircraft tracks (yellow and orange lines), near the 
Florida coast. The radar shows two wind shift lines (bright blue thin lines) colliding. The upper left box shows a CLASS 
sounding, while the lower left box shows an analysis o f PAM temperatures and winds. All these data were shown in real
time at the CaPE project, allowing researchers to precisely direct aircraft, radar, and sounding operations.
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on these data fields supported coordina
tion of the nine research aircraft in the 
project. The operations center was housed 
in two interconnected operations vans 
deployed by RDP to the experiment site.

Zeb’s data display modes are highly 
flexible. Display window sizes, data 
types, magnification, color scales, and 
other characteristics are easily adjusted 
by the user via selection of on-screen 
icons and pull-down menus. Time-lapse 
“movie loop” capabilities are also avail
able for the visualization and scientific 
assessment of project data.

CaPE investigators fully utilized 
Zeb’s many features, tailoring their in
dividual display formats to meet spe
cific operational needs for nowcasting, 
radar control, aircraft coordination, 
sounding coordination, and overall 
project direction.

Development of Zeb has been the 
result of a partnership between ATD/ 
RDP and NCAR’s Research Applica
tions Program (RAP). Jon Corbet of 
RDP has been Zeb’s principal designer, 
leading a development team consisting 
of Chris Burghart of RDP and Kristine 
Gould, Sherry Comes, and Sandy Yuter 
of RAP. Scientists Cindy Mueller and 
Jim Wilson have contributed ideas, sci
entific guidance, and user input to the 
development process.

Since the CaPE deployment, the de
velopment team has been working to 
expand Zeb’s capabilities for support Portability among UNIX worksta- See Zeb on page 8

NSF Supports ATD 
Observing Facilities

On behalf of NSF, ATD provides 
specialized facilities and analysis 

support for atmospheric research in sev
eral areas. These include remote sensing 
via radar and lidar, in situ sounding 
systems, instrumented aircraft, and sur
face observing systems. ATD furnishes 
this support through the organizational 
units listed below. Each organization 
also engages in related scientific re
search and sensor development to main
tain a leadership role in the operation and 
development of state-of-the-art meas
urement systems.

• R esearch A viation  Facility  
(RAF). The RAF operates three aircraft 
in support of research studies of atmo

spheric chemistry, cloud physics, me
soscale meteorology, boundary-layer 
dynamics, air-sea interactions, oceanog
raphy, and other fields. These aircraft are 
equipped to measure a broad range of 
atmospheric properties including state 
variables, winds, turbulence, and cloud 
variables.

• Remote Sensing Facility (RSF). 
The RSF provides support to the research 
community in the area of advanced radar 
observations. The RSF operates three 
Doppler radars and is developing the 
Electra Doppler Radar (ELDORA).

• Surface and Sounding Systems 
Facility (SSSF). The SSSF provides sur
face-based in situ and sounding mea
surements. Available sensors include a 
network of surface meteorological sta
tions, balloon sounding and dropsonde

systems, and a surface flux-measuring 
system.

• Research Data Program (RDP).
The RDP serves both the user commu
nity and ATD with development and 
support of advanced analysis software 
tools; field experiment control facili
ties; archival, packaging, and distribu
tion; and coordination of ATD network 
and distributed computing activities.

• Design and Fabrication Services 
group (DFS). The DFS provides me
chanical engineering and design serv
ice, mechanical fabrication services, and 
field logistics and maintenance support 
to NCAR, and by special arrangement, 
to outside researchers.

Both the RDP and DFS have a ma
trix-like relationship to the ATD facility 
organizations. ❖

Field Control Center at the CaPE project. Looking at 
a Zeb display are, from right, Jim Wilson, Chuck 
Wade, Roger Wakimoto (standing), Paul Spyers-Duran 
(standing, rear), Chester McNeese, Dan Breed, and 
V. N. Bringi. (Others in background are unidentified.)

ing the STORM 
P ro ject’s Frontal 
Experimentand Sys
tem s T est (STORM- 
FEST). Top priority 
has been the addi
tion of capability to 
ingest and display 
GOES satellite data 
and NOWRAD re
gional weather ser
vice radar compos
ites. Other features 
under development 
include ingestof ad
d itional satellite  
data products and 
operational data 
from profilers and 
surface stations, as 
well as capability for 
multi-level, cross- 
sectional display 
and analysis of measurements from 
sounding networks.

Zeb is also designed to support the 
post-experiment review and analysis of 
field data. For this purpose, RDP staff 
have planned for routine distribution an d 
support of the software for use at P is’ 
home institutions. Software distribution 
began in January 1992, accompanied by 
documentation and a sample data set to 
demonstrate system capabilities. CaPE 
and STORM-FEST quick-look data sets 
in Zeb format are also now available.

tions is an attribute which team leader 
Jon Corbet has stressed throughout Zeb’s 
development. While UNIX-like operat
ing systems may vary slightly from one 
workstation vendor to another, machine 
dependencies within the Zeb code have 
been carefully avoided, minimizing port
ability complications. No proprietary 
software products are required to run 
Zeb, and windowing is based upon utili
ties within the publicly available MIT 
X-Window System. Installation on Sun 
workstations running the latter system
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Zeb continued from page 7 

should be nearly trouble-free.
Like other ATD analysis tools, Zeb 

software and documentation is available 
to all scientific researchers at out-of- 
pocket expense. Distribution is gener
ally accomplished via file transfer over 
Internet. Requests for Zeb may be di
rected to Kristine Gould (Internet: 
kris@ncar.ucar.edu, phone: 303/497- 
8796). Requests for CaPE or STORM- 
FEST quick-look data in Zeb format 
should be directed to Bob Rilling 
(rilling@ncar.ucar.edu, 303/497-8842).
Paul Herzegh is Manager o f ATD’s 
Research Data Program. ❖

I

Massive Database 
in Preparation 
on Kuwait Smoke

By Julie Haggerty

University and other atmospheric re
searchers will soon be able to ac

cess most of the data recently collected 
by various organizations on the Kuwait 
smoke plume, thanks to a major ATD 
project called Kuwait Data Archives 
(KuDA). KuDA is being conducted un
der the auspices of the World Meteoro
logical Organization (WMO) and is 
funded by NSF, NOAA, the Defense 
Nuclear Agency, the Environmental Pro
tection Agency, and the Department of 
Energy.

The immense smokeplumeresulting 
from the firing of the Kuwaiti oil wells 
by retreating Iraqis in early 1991 
prompted the WMO to organize the Gulf 
Regional Air Measurement Program 
(GRAMP). This international effort de
ployed both airborne and ground-based 
measurement platforms to make exten
sive meteorological, chemical, and mi
crophysical measurements of the smoke 
plume and its ambient environment. In 
addition, detailed satellite measurements 
were collected as part of the database. A 
large number of model simulations were 
made during the event, and these results 
also were collected.

The NCAR Electra, staffed by re- 

i ' ~ ~

searchers from ATD’s Research Avia
tion Facility and from several universi
ties and other organizations, served as 
one of the GRAMP platforms (see the 
Summer 1991 issue of The ATD Ob
server). So that these valuable data from 
this unique event could be readily avail
able to the international scientific com
munity, the idea of a central archives was 
proposed. In July 1991, a workshop was 
convened at NCAR to discuss the archi
val project.

The forty-five attendees of this work
shop defined basic goals for the KuDA 
project. The goals include acquiring per
tinent data sets, developing a database 
management system, providing software 
tools for accessing the database, and 
developing software tools for displaying 
and perusing individual data sets. These 
goals will be addressed over two years.

Subsequent to the workshop, NCAR/ 
ATD was selected to perform theproject. 
With the aid of several new specialists 
hired for the project, ATD staff started 
work on KuDA in late November 1991. 
One of their first tasks was to acquire the 
appropriate data sets. Field data from 
aircraft, ground-based towers, and sur
face stations are now being processed, 
and are expected to be available in the 
first quarter of 1992. Gridded data from 
NMC model runs during the experimen
tal period have been saved by NCAR’s 
Scientific Computing Division. Satellite 
imagery acquired during the fires is also 
being processed.

The aircraft data collected by NCAR, 
the University of Washington, Battelle 
Pacific Northwest Laboratories, the 
British Meteorological Service, and the 
German Ministry for Environmental 
Protection are a high priority for inclu
sion in KuDA. These data sets include 
measurements of meteorological pa
rameters, particle size distributions, 
cloud condensation nuclei, concentra
tions of various chemical species, and 
spectral radiation.

Visible and infrared satellite imag
ery from NOAA polar orbiters and the 
Defense Meteorological Satellite Pro
gram were also collected for GRAMP. 
These data are being processed using a 
commercial software package called 
TeraScan. Other satellite data from the 
European Meteosat platform and from 
LANDS AT will be catalogued in KuDA. 
An example of a LANDS AT image show
ing the fires and resulting smoke plumes

is shown in the adjacent figure.
These diverse types of data will even

tually reside in KuDA’s database man
agement system . The central component 
of KuDA is a Sun workstation that will 
provide access to GRAMP “metadata” 
(information about the data). The 
metadata will be catalogued using a com
mercial database package called Em
press. Users will be able to peruse the 
data inventory through a simple menu 
interface. The menus will allow them to 
define the dataset they want and build an 
order for that dataset. S oftware tools will 
be developed for retrieving the data, 
which will initially reside in the NCAR 
MassStore system.

Longer term goals for KuDA are to

A LANDSAT image showing the 
fires and resulting smoke plumes 
south o f  Kuwait City.

provide software perusal and display 
tools along with the database. When 
these are available, users will have ac
cess to data directly through Empress 
and will be able to run various programs 
for viewing the data.

The KuDA workstation is currently 
available to users who can access Inter
net. The database is not yet accessible, 
but project status reports and a bulletin- 
board system are available. Instructions 
for logging-on can be obtained by con
tacting JulieHaggerty at (303) 497-1058.
Julie Haggerty is an Associate Scientist 
within ATD'sResearch Aviation Facility, 
and is the KuDA project leader. ♦>
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ATD Staff Win Two 
of the Four NCAR 
Annual Awards

ATD staff members walked away 
with two of the four coveted NCAR 
Outstanding Performance Awards in a 

ceremony held last December as part of 
the NCAR annual Christmas party. Each 
year NCAR honors a few of its most 
dedicated and talented employees 
through these awards. The winners re
ceive cash awards and engraved plaques. 
Division directors in 1991 made ^ n o m i
nations in the usual four categories: 
Outstanding Publication, Administrative 
Support, Technical Support, and Tech
nology Advancement.

The 1991 Technical Support award 
was made to Errol Korn, Cathy Irwin, 
Kurt Knudson, and Carmen Paneitz, all 
of ATD’s Surface and Sounding Systems 
Facility (SSSF). This award recognizes 
a single superior performance or a his
tory of noteworthy effort in technical 
support. The four ATD staff members 
were cited for their dedicated and sus
tained performance in deploying and 
maintaining surface and sounding sys
tems used in 15 field projects at various 
locations in North America during the 
last two years.

TheTechnology Advancement award 
honors technical achievements in engi
neering, computer science, and applied 
science that are innovative, have a large 
impact on atmospheric science, and in
volve a major effort. The 1991 awardees

were Joost Businger (retired), Tony 
Delany, Charlie Martin, and Steve 
Semmer, again all from SSSF. Their 
citation was for conceiving, designing, 
constructing, and successfully deploy
ing the Atmosphere-Surface Turbulent 
Exchange Research (ASTER) facility.

Two other groups were also nomi
nated by ATD for the Technology Ad
vancement Award. Jon Corbet was nomi
nated for his design and leadership roles 
in the development of Zeb, an advanced 
software system for field project control 
(see related story on page 6). In addition, 
Mary Griffith, Gary Horton, and Jerry 
Pelk were nominated for their extended 
efforts in developing a novel airborne 
real-time data display system featuring 
windowing software. ❖

8-mm Tapes Adopted 
for Data Recording

By Bob Rilling

U sing new technology, ATDcan now 
record a massive amount (4.5 
Gbytes) of data on individual tape car

tridges, more than 30 times the amount 
of data that can be stored on the much 
bulkier 9-track tapes formerly used. In a 
process spanning the past two years, 
ATD has switched all its major field- 
data recording systems to 8-mm cassette 
tapes.

The newly developed 8-mm tapes 
combine low cost with high data density, 
while simplifying handling and storage. 
ATD field systems currently using 8-mm 
recording (and the date they began this 
use) are the Mile High Radar (1989), the 
research aircraft (1990), the ASTER sys
tem (1990), and the CP-2, -3, and -4 
Doppler radars (1991). Recognizing the 
value of 8-mm tapes in data exchange, 
ATD’s Research Data Program (RDP) 
currently can provide copies of all ATD 
datasets on 8-mm cassettes, including 
PAM, CL AS S, and other data in addition 
to data from those systems listed earlier.

The 8-mm tapes use helical scan 
technology, which offers several advan
tages. The 4.5 Gbytes of data that can be 
stored on a single cartridge is seven 
times the capacity of an optical disk. 
Eight-mm drives are capable of reading 
and writing dataatrates up to 500 Kbytes/ 
sec. Lower cost is another major plus:

l
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the price of an 8-n m tape is less than half 
that of a 9-track t pe, while 8-mm drives 
can be purchase t for roughly 40% of the 
price of 9-track drives. Drives for 8-mm 
tapes come in two data densities: a low- 
density, low-rate drive (the first type 
manufactured), and a high-density drive. 
Webelieve that the high-density drive is 
the most useful, and at this stage are 
acquiring only that type.

Eight-mm tape systems are well 
suited for use with desktop worksta
tions. The drives are small and light
weight, many workstations support the 
protocol used by the drives, and their 
affordability makes it possible to outfit 
several workstations with drives, allow
ing each station to access large amounts 
offielddata. Eighthours of radar data — 
or data from an entire aircraft flight — 
can easily fit on a single 8-mm tape, 
making it possible for a researcher to 
have a library of data from an entire field 
project that can be easily managed.

While 8-mm is a very useful record
ing media, it is not without drawbacks. 
Currently, 8-mm drives are manufac
tured only by Boulder-based EXAbyte 
Corporation (and thus are frequently 
referred to as “EXAbyte drives”). 
EXAbyte has been manufacturing the 
drives for about four years. The fact that 
there is only one source for the 8-mm 
drives is a concern, but as yet this situa
tion has not resulted in any problems.

There are questions regarding the 
shelf life of an 8-mm recorded tape, with 
some suggestion that substrate changes 
with time or with humidity variations 
could result in unreadable tapes. ATD

has not noticed this as a significant 
problem, but has lost several tapes (out 
of many hundred) since 1989 due to 
undetermined causes. Also, the 8-mm 
tape is readable only in a serial fashion. 
If damage occurs to the beginning of a 
tape, it is likely that data from that point 
on will be lost.

To limit possible problems associ
ated with use of these tapes, ATD is 
currently using 8-mm only for short
term storage of field data. At the first 
opportunity, data are transcribed to the 
NCAR Mass-Storage System, which is 
considered to be a more reliable long
term archival media.

NCAR’s Scientific Computing Di
vision (SCD) supports 8-mm tapes on 
the NCAR Mass-Store in much the same 
way as 9-track tapes are supported: tape 
drives are available for import or export 
of data to or from mass-store cartridges, 
but the 8-mm tapes themselves are not 
directly accessible by the SCD comput
ers. (This is because the relatively low 
data throughput would severely limit the 
utility of any direct access). SCD has the 
capability to load multiple mass-store 
datasets to a single 8-mm tape.

ATD can fill requests for a limited 
number of copies of 8-mm data tapes. 
For more information about this or the 
use of 8-mm tapes at ATD, contact Bob 
Rilling at 303/497-8842.
Bob Rilling is an Associate Scientist III 
holding ajoint appointment in the Remote 
Sensing Facility and the Research Data 
Program, both in ATD. ❖
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Facilities Requests / Allocations —  October 1991

Requestor Project System Period FY Disposition
Stokes, Pacific Northwest Lab.,et al. ARM-CART 12 PAM, 

Field Base
1 Apr -1 Oct 92 92 Allocated (cost recovery)

Albrecht, Penn St. U./Huebert, U. of Rl ASTEX/MAGE Electra 1 -28 Jun 92 92 Allocated ($340K)

Sellers/Hall, NASA BOREAS 2 PAM 1 Oct 91 - 30 Sep 92 92 Allocated ($133K cost recovery)

Bluestein, U. of OK CLASS for Class 1 Mobile CLASS 11-25 May 92 92 Allocated pending availibility of 
project funds

Chandrasekar, Colorado State U. CSU-CHILL Radar 
Educ.

CSU-CHILL 1 -21 Jun 92 
21 Ju l-15 Aug 92

92 Allocated ($12K)

Hildebrand, NCAR ELDORA Testbed Electra 10 Ju l-30 Sep 92 92 Allocated ($67K)

Hobbs, U. of Washington Fire Emissions King Air (NCAR) 20 Ju l-30 Sep 92 92 Deferred pending NSF peer review

Riggan, USDA Forest Service Fire Emissions King Air (NCAR) 10 Aug - 4 Sep 92 92 Allocated ($230K cost recovery)

Lamb, Washington State U., et al. Footprint ASTER 1 Jun-10 Jul 92 92 Allocated ($20K, + $28K FY 91)

Hoell, NASA Langley, et al. GTE/TRACE 2L2D2 15 Ju l-30 Oct 92 92 Allocated ($107K cost recovery)

Lawson, NCAR, et al. in-Cloud Temp. King Air (NCAR) 15 Aug-18 Sep 92 92 Declined

Atlas, NCAR MLOPEX-II King Air (WY) 15 Mar-17 May 92 92 Allocated ($143K)

Vali/Kelley, U. ofWY mm - Radar King Air (WY) 1 Jun - 30 Sep 92 92 Allocated ($20K)

Woodley, Woodley Weather Consultants MOLAS-II King Air (WY) 1 Dec 91 - 
31 Jan 92

92 Allocated ($29K)

P. Smith, SDSMT, et al. NDTE T-28,1 CLASS, 
CP-3 or CP4, 
Field Control

22 Jun-31 Jul 92 92 Deferred pending NSF peer review

Neilley, NCAR RAPS-92 25 PAM, CP-2,
1 Mobile CLASS

15 J u n -15 Aug 92 92 Allocated ($162K cost recovery)

Fehsenfeld, NOAA ROSE-AIR II King Air (NCAR) 15 Jun-15 Jul 92 92 Allocated ($117K cost recovery)

Sampson, U. of Ml SOS 5 CLASS 15 Ju l-15 Sep 92 92 Allocated ($178K cost recovery)

R. Smith, Yale U. Stable Isotopes Sabreliner 1 Jun - 24 Jul 92 
1 Sep-19 Oct 92

92 Deferred pending information from PI

Hobbs, U. of Washington, et al. STORM-FEST ASTER 1 Feb -15 Mar 92 92 Allocated pending availibility of 
project funds

Carlson, TOGA-COARE 
Project Office, et al.

TOGA-COARE ELDORA, Elecira, 
2 LOD2,3 ISS, 
Field Control

1 Nov 92- 
28 Feb 93

92-
93

Allocated ($2,470K)

Zipser, Texas A&M U. Texas A& M  
Educ.

1 CLASS, 35 PAM, 
1 Mobile CLASS, 
King Air (NCAR)

20 Apr 92- 
20 Apr 93

92 Declined

Project Acronym Definitions

ARM-CART Atmospheric Radiation Measurement -- Clouds and 
Radiation Testbed

MLOPEX Mauna Loa Observatory Photochemistry Experiment

ASTEX/MAGE Atlantic Stratocumulus Transition Experiment/Marine 
Aerosol and Gas Exchange

NDTE North Dakota Tracer Experiment

BOREAS Boreal Ecological-Atmospheric Study RAPS Real-Time Analysis and Prediction of Storms

CSU-CHILL Colorado State U. CHILL Doppler Radar ROSE-AIR Rural Ozone in Southern Environment - Aircraft

ELDORA Electra Doppler Radar SOS Southern Oxidant Study

Footprint Measuring and modeling the surface Footprint of 
scalar fluxes

STORM-FEST Stormscale Operational and Research Meteorology - Fronts 
Experiment and System Test

GTE/TRACE Global Tropospheric Experiment/Transport and 
Atmospheric Chemistry near the Equator

TOGA-COARE Tropical Ocean Global Experiment -  Coupled 
Ocean-Atmosphere Response Experiment
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Armored T-28 Enters 
23rd Year of Severe 
Storm Research

By Andy Detwiler and Paul Smith

T hanks to the efforts of three far
sighted atmospheric scientists some 

25 years ago, the cloud processes re
search community for many years has 
had a uniquely rugged research aircraft 
capable of taking measurements safely 
in the dangerous environs of severe thun
derstorms and hailstorms.

In 1967, Paul MacCready, Robin 
Williamson, and Richard Schleusener 
combined their energies to secure NSF 
funding to acquire, modify, and instru
ment a T-28 military trainer aircraft for 
this purpose. By 1969 the armored T-28 
was performing test flights in storms in 
Arizona and South Dakota. Since that 
time it has served in most of the major 
convective-cloud field 
campaigns in the U.S., as 
well as a season in a hail
storm research program in 
Alberta and two seasons in 
such aprogram in Switzer
land.

The scientific empha
sis of these projects has 
generally been on charac
terizing the storm interiors 
and understanding the pro
cesses of hydrometeor de
velopment. Since 1969 the 
aircraft has been operated 
by the Institute of Atmo
spheric Sciences at South 
Dakota School of Mines 
andTechnology(SDSMT) 
in Rapid City, SD.

Although the T-28 is 
not equipped for deicing, it 
is capable of operating 
safely in turbulence while 
carrying a heavy ice load. Its leading 
edges, canopy, and some exposed engine 
parts have been reinforced to withstand 
impacts of 8-cm hailstones at speeds up to 
100 m/s. Its powerful (1450-hp) radial 
engine has proven itself reliable in envi
ronments containing large hail and in 
regions with cloud-water concentrations 
in excess of 6 g m3. The aircraft can also 
operate safely in electrically active storm s.

Scientific interest has remained high 
in convective storm phenomena, not only 
those occurring in individual storms but 
also what happens when these storms 
interact with larger scale atmospheric 
weather systems. Research needs for 
measurements in these areas have led to 
participation by the T-28 in more than 20 
field experiments over the years. These 
include the recent COPS-91 program in 
Oklahoma and CaPE in Florida.

As currently configured, the aircraft 
can carry a suite of microphysical instru
mentation capable of characterizing cloud 
particles ranging in size from droplets a 
few micrometers in diameter to 10-cen
timeter hailstones. In addition to stan
dard Particle Measuring System (PMS) 
probes, a precipitation-particle foil im- 
pactor, and a Johnson-Williams cloud- 
water meter, (he T-28 can carry several 
highly useful instruments for studying 
cloud m icrophysics. These include a par
ticle camera capable of discriminating 
thephasesofprecipitation particles, elec
tric field meters for all three dimensions,

a hail spectrometer with a volume sam
pling rate two orders of magnitude larger 
than that of a PMS 2D-P probe, and a 
unique particle catcher (designed and 
built by Walter Grotewold and Nancy 
Knight at NCAR).

Standard research instrumentation 
also provides basic measurements of pres
sure, temperature, and approximate up
draft speed. Extensive software is

available for processing the hydro
meteor and other data, and preliminary 
data reduction is normally accomplished 
quickly following each research flight.

The aircraft has space available un
der the wings or in the rear cockpit to 
install additional user-supplied instru
mentation, such as a sulfur hexafluoride 
analyzer that was recently used in stud
ies of cloud transport and dispersion 
processes.

Recent additions to the aircraft in
strumentation and data system include a 
PC-based data acquisition system ca
pable of logging as much as 40 Mbytes of 
data on a cassette tape during a flight, a 
GPS/LORAN positioning unit that can 
determine position in three dimensions 
with a precision on the order of 10 m, and 
a digital telemetry system that can send 
up to eight channels of data to a ground 
station during flight. Penetrations of ma
ture convective storms with the aircraft 
are directed from the ground using ground- 
based weather radar. The telemetered 
data are a valuable aid in this process.

The armored T-28 is 
currently operated by 
SDSMT as an NSF 
National Lower Atmo
spheric Research Facility 
undera cooperative agree
ment with the NSF. There
fore, its use (in NSF-spon- 
sored projects) can be 
supported by means of ob
serving facility deploy
ment funds administered 
by the NSF Facilities Ad
visory Council.

Facility staff include 
Paul Smith (facility man
ager) , Rich ard Kelley and 
Andy Detwiler (facility 
scientists), Dan Custis 
(pilot), Jon Leigh (me
chanic), Gary Johnson 
(eng ineer), and Ken 
Hartman (programmer). 
Inquiries concerning pro

spective uses of the T-28 facility to 
support scientific research projects 
should be directed to Detwiler or Smith 
at (605) 394-2291.
Andy Detwiler is a facility scientist and 
Paul Smith is the facility manager for the 
T-28 aircraft at the South Dakota School 
o f Mines and Technology, Rapid City, 
South Dakota. ❖

The armored T-28 preparing to take o ff in rainy weather to 
probe a thunderstorm during the CaPE project last summer 
(photo by Andy Detwiler).
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ELDORA Takes 
Big Strides Toward 
Completion

Things are coming together rapidly to 
put ATD’s new Electra Doppler 

Radar (ELDORA) on its way to the West
ern Pacific next November. The first 
project awaiting ELDORA, and the prime 
driver of its development schedule, is the 
four-month Tropical Ocean and Global 
Atmosphere —  Coupled Ocean-Atmo
sphere Response Experiment (TOGA- 
COARE) , to be held in late 1992 and early
1993. ELDORA’s base for TOGA- 
COARE will be on the island of 
Guadalcanal in the Solomon Islands, a 
very remote location that increases the 
pressure on ATD for making sure that the 
system works well from the very start.

ELDORA successfully passed a cru
cial development milestone last Novem
ber when, for the first time, all major 
components of the system were con
nected together and found to work as 
expected. Several diagnostic tests of the 
system organized by the ELDORA de
velopment group in ATD’sRemoteSens- 
ing Facility (RSF) and their French coun
terparts went smoothly, the culmination 
of a year of intense effort.

RSF manager Peter Hildebrand was 
very pleased with the test results: “The 
data are nice and clean, and the radar is 
just as sensitive as we had hoped. In fact

I
the test itself was more successful than 
we had anticipated. It’s a tremendous 
breakthrough to have all these parts to
gether and operating well.”

ELDORA is a joint project between 
NCAR and France’s National Center for 
Telecommunications Studies. The two 
centers agreed in January 1990 to build an 
airborne dual-Doppler radar and install it 
on NCAR’s Electra aircraft. Although 
other U.S. agencies have deployed air
borne Doppler radars, ELDORA’s dual 
transmitters —  each sending pulses atfive 
wavelengths — will eventually provide 
up to ten times as much information as 
current airborne systems.

W ith the approach of TOGA- 
COARE, work on ELDORA has accel
erated. About 20 people at NCAR and in 
France have been coordinating individual 
tasks over the past twelve months. The 
French government is building the radar’s 
rotodome, antenna, and intermediate- 
frequency (IF) signal processor. NCAR 
is putting together the transmitter, signal 
generator, receiver, digital signal pro
cessor, and data system; is overseeing 
system integration; and is refitting the 
Electra aircraft for the radar.

Last fall’s testing began with the 
receipt of the first of three high-power 
amplifiers from Quarterwave Corpora
tion (the only major components that 
were contracted out). Several of the 
French participants came to Boulder for 
the first run-through of the system inte
gration with all major components.

The next hurdles for ELDORA come 
up soon. The Electra is due back from the 
modifications shop in Florida in mid- 
April, about the same time as RSF ex
pects to receive the rotodome and an
tenna system from France. The mating of 
the rotodome to the modified tail of the 
Electra will be another critical milestone.

“It’s a tremendous 
breakthrough to have all 
these parts together and 
operating well.”
-  Peter Hildebrand, ELDORA 

Project Manager

RSF expects to accomplish this, along 
with installation testing of several other 
components, prior to late May when the 
Electra departs (without ELDORA) for 
the Azores to support a major project in 
the Eastern Atlantic (ASTEX/MAGE — 
Atlantic Stratocum ulus Transition 
Experiment/Marine Aerosol and Gas 
Exchange).

After the Electra returns in July, 
ELDORA will be completely installed 
and will undergo intensive flight testing 
prior to departure for TOGA-COARE in 
late October.
(Editor' sNote: This article was adapted 
from an earlier story written by Crista 
Kippes o f ATD’s Remote Sensing Facility 
and Bob Henson, editor o f  NCAR Staff 
Notes.) <•
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Deadlines for 
Facilities Requests

The NSF Observing Facilities Advi
sory Panel (OFAP) will meet in O cto

ber 1992 and April 1993 to consider re
quests for use o f all NSF-sponsored lower 
atmospheric observing facilities. These 
include facilities at NCAR, University of 
W yoming, Colorado State University, and 
South Dakota School o f Mines and Tech
nology. OFAP evaluates requests and 
makes recommendations on allocations to 
the NSF Facilities Advisory Council.

The deadlines for receipt o f requests 
prior to these meetings are as follows: 17 
August 1992 (for requested facility use 
between 1 April 1992 and 1 October 1993); 
and 15 February 1993 (for requested use 
between 1 October 1993 and 1 April 1994).

Scientists requesting facility support in 
conjunction with NSF grants should in
clude those requirements in their grant 
applications, which are due at NSF four 
months prior to the OFAP meeting.

Requests for use o f NCAR aircraft 
should be sent to Larry Radke, for radars 
to Peter Hildebrand, for surface and sound
ing systems to W alter Dabberdt, and for 
data services to Paul Herzegh, all at NCAR, 
P.O. Box 3000, Boulder, CO 80307 (303- 
497-1000). Addresses for other requests 
are listed below. Wyoming King Air: 
John Marwitz, Department o f Atmospheric 
Science, University o f Wyoming, Lara
mie, WY 82071 (307-766-4947); T-28: 
Paul Smith, Institute o f Atmospheric Sci
ences, South Dakota School o f Mines and 
Technology, Rapid City, SD 57701 (605- 
394-2291); CHILL radar: Steven Rut
ledge, Department o f Atmospheric Sci
ence, C olorado State University, Fort 
Collins, CO 80523 (303-491-8283). ❖
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