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DoD-Surplus C-130 Joins NCAR Aircraft Fleet
By Larry Radke and Dick Friesen

A fter months of painstaking plan
ning and negotiations, a highly 
capable heavy-lift aircraft has 

recently joined NCAR’s fleet of research 
aircraft. The four-engine Lockheed 
EC-130Q Hercules turboprop, similar in 
size to our current Electra, was formerly 
used by the U.S. Navy for special com
munications purposes. Its conversion to 
atmospheric research is a close-at-home 
example of “swords to plowshares,” the 
process by which surplus U.S. defense 
resources can be usefully applied to 
worthwhile civilian activities.

Acquisition of this new observing 
platform is a major step forward in 
NCAR’s capabilities for satisfying the 
measurement needs of atmospheric and 
oceanic scientists. These needs are be
coming increasingly global in nature, in 
line with the global scope of many cur
rent research problems.

Accordingly, the EC-130Q (herein
after called “C -130”) will be used 
principally for long-range, heavy-lift 
tropospheric research support over the 
remote oceans and continents for chem
istry, cloud physics, and land/ocean/at
m osphere in teractions studies, and 
eventually as an Electra replacement. 
An important focus is likely to be on 
remote oceanic cloud systems, which 
cover vast areas and play a crucial role 
in the earth’s radiation balance and the 
general circulation of the atmosphere.

The aircraft was decommissioned by 
the Navy last summer and placed in 
short-term storage at Davis-Monthan 
Air Force Base in Tucson, Arizona 
(the military’s “bone yard” for surplus

NCAR's new C-130 aircraft enroute to Boulder (photo by Carlye Calvin, 
NCAR Graphics).

aircraft). After being removed from stor
age, inspected, and given a new NCAR- 
style paint job, the C-130 was flown on
11 August 1993 to NCAR’s Research 
Aircraft Facility (RAF) at Jefferson 
County Airport for modifications and 
instrumentation.

Built in 1985 at a cost to DoD of ap
proximately $35M (not counting the 
special communication equipment), the 
C-130 is NCAR’s youngest aircraft. It is 
in very good condition, having seen only 
8,700 hours of use. The C-130 acquisi
tion satisfies one of the primary recom
mendations coming out of a special 
workshop — the Third NCAR Research 
Aircraft Fleet Workshop —held in Boul
der in February 1992.

The arrival of the C-130 gives a 
long-awaited boost to the fieldwork ca
pacity of NSF-supported scientists. RAF 
aircraft users are being increasingly 
squeezed by the limited capacity of the

Electra (NCAR’s large turboprop and 
mainstay of the fleet since 1973). When 
users want to add 500 pounds of scien
tific equipment, sometimes the Electra 
fuel load has to be reduced by 500 
pounds. This is especially true for the 
atm ospheric chemistry community, 
which needs to fly large complements 
of heavy instruments to take measure
ments critically needed for characteriz
ing atmospheric trace constituents.

The Lockheed C-130 Hercules is 
one of the few aircraft available with 
range and payload clearly superior to 
those of the Electra, yet with similar 
operating costs. The C-130 has had a 
long and continuing production run — 
more than 2,000 aircraft have been built 
over a period of almost 40 years. Along 
the way the aircraft has been signifi
cantly upgraded with more powerful 
engines, stronger wings, stretched

See C-130 on page 2
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C-130 continued from page 1 
fuselage, and improved corrosion pro
tection. Its excellent performance 
qualities (see table) have made it a 
highly regarded turboprop transport 
throughout the world.

The C-130 is highly suitable for 
research applications. The aircraft has 
an oversized cargo door at the rear that 
can be opened in flight. This capabil
ity for easily deploying large instru
ments or o ther equipm ent out of 
the back provides an exciting opportu
nity for supporting oceanographic 
research.

The strong floor and relative ease 
of adding zenith and nadir apertures 
and ports to the fuselage will readily 
support installation of various types of 
remote sensing devices, including 
large optical systems. The wide cabin 
cross section, ample electrical power, 
and extrem ely large payload will 
be very well suited for atmospheric 
chemistry missions. Finally, the C-130 
has considerable range even as a

EC-130Q Aircraft Performance Data1

Max. gross weight (MGW) 155,0001b
Max. fuel weight2 63,000 lb
Typical empty operating weight3 72,000 lb
Payload with max. fuel 20,000 lb
Max. payload (with partial fuel) 33,000 lb
Max. altitude at MGW 20,000 ft
Max. altitude at 130,000 lb 30,000 ft
Max. altitude at 100,000 lb 34,000 ft
Cabin altitude at max. altitude 7,000 ft
Climb time to 20,000 ft at MGW 40 min 
Critical field length (70°F at Jeffco) 6,500 ft
Max. range, cruise altitude4 3,200 mi
Max. endurance, cruise altitude4 14.5 hr
Stall speed (MGW, level, 0° flaps) 130 kt
Typical research true air speed 220 kt

1 - Performance strongly depends upon

atm ospheric conditions and aircraft 
configuration; data illustrate expected 
perform ance under typical conditions.

2 - Includes two auxiliary external tanks.

3 - No fuel, no payload.

4 - Assumes full fuel, 5,000 lb science payload,
15,000 ft cruise, 1.5 hr reserve, standard 
day conditions.

standard aircraft, but its large payload 
permits carrying additional internal 
fuel tankage for extended missions ap
proaching 24 hours in duration.

Several costly modifications made 
by the Navy will be directly useful for 
research applications. These include 
noise proofing, air conditioning, 
electrical power augmentation, nu
merous hard-points including large 
w ingtip pods, and m odern fligh t 
deck instrumentation.

Depending upon the availability of 
funds for the conversion work, the air
craft is expected to be ready for re
search use by mid- to late CY 94.
Larry Radke is a Senior Scientist 
and serves as M anager o f  A T D ’s 
Research Aviation Facility (RAF). 
Richard Friesen is a Software  
Engineer IV  at RAF. (Editor’s Note: 
Portions o f this article were adapted 
from earlier stories by Bob Henson, 
editor o f NCAR Staff Notes, and by 
Joan Frisch, NCAR Media Relations 
Manager.) *1*

NCAR Research Aircraft Fleet Restructuring in Full Swing

The arrival of a DoD-surplus C-130 at Jefferson County 
Airport in August marked an important milestone in a ma

jor restructuring of the aircraft fleet at ATD’s Research Avia
tion Facility (RAF). The restructuring plan was developed by 
RAF Manager Larry Radke and ATD Director Rit Carbone in 
response to recommendations that came out of the Third 
NCAR Research Aircraft Fleet Workshop, held in Boulder in 
February 1992.

Recognizing that the current RAF aircraft fleet is becom
ing increasingly inadequate to perform research missions re
quiring large instrumentation payloads to be flown to remote 
sites and to high altitudes, NCAR and NSF convened the 
workshop to develop the specifications for a restructured 
fleet. After identifying the types of new airborne measure
ments and platforms needed for continued progress in atmo
spheric science, the workshop attendees recommended 
developing a restructured fleet through the acquisition of 
three “new” aircraft, in the following order of priority:

• Gulfstream-IVA (G-IVA)—long-range mid-sized 
twin-jet; principally needed for global-scale measurements at 
all levels and in remote regions of the troposphere and lower 
stratosphere, with emphasis on medium-payload remote and 
in-situ sensing of variables related to mesoscale dynamics, 
trace chemistry, radiation, and aerosol and cloud physics (see 
photo on next page).

• Lockheed C-130 Hercules—large four-engine turbo
prop; principally needed for long-range, heavy-lift tropo
spheric research support over the rem ote oceans and 
continents for chemistry, cloud physics, and land/ocean/ 
atmosphere interactions studies, and eventually as an Electra 
replacement (see cover story).

• General Dynamics WB-57F—high-altitude twin-jet; 
principally needed for research in stratospheric physics and 
chemistry, tropical upper tropospheric physics, and strato
sphere/troposphere exchange (see photo on next page).

These three aircraft are envisaged as comprising the fu
ture fleet with which NCAR would enter the next century. The 
acquisition of a mid-sized jet in the form of a G-IVA (or its 
predecessors, the G-IV and G-III) was also the top-priority 
recommendation at both the first and second fleet workshops 
held in 1982 and 1987, respectively. Unfortunately, bringing 
such an aircraft into the fleet has eluded NCAR and NSF to 
date because of its high price tag (about $ 10M for a used G-III 
and $23M for a G-IVA, without research modifications). Thus 
NCAR is actively pursuing the possibility of acquiring a mid
size jet as government surplus at no cost, as the C-130 was 
obtained.

In the meantime, an interim “transitional” RAF fleet has 
been defined, consisting of the current Electra, the newly
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acquired C-130, and a surplus WB-57F 
that is expected to be acquired on a zero- 
cost basis from NASA sometime this 
fall or winter. Because of current limi
tations in operational funds, the new 
fleet may have to be operated each year 
on a “two out of three” basis. Under this 
plan, the Electra would be flown each 
year, while either the C-130 or the 
WB-57F would be flown. The operation 
of the latter two aircraft would alternate 
during successive years.

The current RAF fleet consists of a

available to NSF-supported investigators.
The 34-year-old Electra is running 

out of sister aircraft still in use, which 
means spare parts are becoming increas
ingly more costly and hard to find. 
“W e’ve had to get E lectra parts 
from some very unusual places — one 
of our present engines came from the 
government of Colombia,” says Radke.

The phasing out of the aging Electra 
is planned for the 1997-99 time frame. 
The ELDORA Doppler radar, currently 
mounted on the tail of the Electra, will

has made several modifications to the 
aircraft to make it more useful for 
research. These include a unique system 
of belly pallets that serve as conven
ient and interchangeable instrument 
platforms.

RAF’s discussions with NASA and 
USAF have confirmed that sufficient 
spare parts exist to operate the WB-57F 
for the foreseeable future. Full pressure 
suits are required for the two aircrew 
members for operation above 50,000 ft. 
These suits are available through the

General Dynamics WB-57F (photo courtesy o f NASA). Gulfstream-IVA (photo by Ginger Hein).

Lockheed Electra four-engine turbo
prop and a Beechcraft King Air 200 
twin-turboprop, manufactured in 1959 
and 1982, respectively. A North Ameri
can Sabreliner twin-jet, built in 1968, 
was retired from service earlier this 
year. NSF base support for the King Air 
has also been withdrawn starting in 
FY 94.

The Sabreliner and King Air were 
considered by NCAR and NSF to be 
nonessential for several reasons. Fore
most among these was the inability of

...the WB-57F will be able 
to take detailed measure
ments throughout the 
troposphere, across and 
within the tropopause, 
and into the lower strato
sphere up to altitudes of 
65,000 ft.

these aircraft to meet the science’s 
growing need for heavy payload, ex
tended range, and high altitude research 
missions. Another factor in the case of 
the King Air is that a similar aircraft, op
erated by the University of Wyoming, is

be transferred to the C-130 at that time. 
Because of the rear cargo door on the 
C-130, ELDORA will probably be 
mounted on the nose of that aircraft.

The WB-57F, with a full comple
ment of chemical and meteorological 
sensors, will be capable of making com
plete profiles through the altitude range 
of tropical cirrus. At middle and high 
latitudes, the WB-57F will be able to 
take detailed measurements throughout 
the troposphere, across and within the 
tropopause, and into the lower strato
sphere up to altitudes of 65,000 ft. It 
thus will be highly useful for ozone and 
other stratospheric studies, as well as for 
stratosphere/troposphere exchange 
research.

The WB-57F was produced as a 
nearly new design by General Dynam
ics in the late 1960s. More ruggedly 
built than NASA’s single-engine ER-2 
high-altitude aircraft, the WB-57F is ca
pable of flying safely into moderately 
turbulent regions of the atmosphere 
where ER-2 operations are restricted. 
The aircraft NCAR expects to acquire 
from NASA has been recently restored 
and well maintained, and is in excellent 
condition. An added bonus is that NASA

USAF, as are the appropriate training fa
cilities. Additionally, the RAF has a 
pilot on staff with four years and ap
proximately 1,000 hours of experience 
in flying the aircraft in full pressure-suit 
operation.

“The Electra is older than 
a significant fraction of 
our staff. Our eight-year- 
old C-130 is a good start 
at establishing a new 
research fleet with global 
reach.”
-  Larry Radke, RAF Manager

RAF is ready for the new era repre
sented by the upgrading of the research 
aircraft fleet. As Radke puts it, “The 
Electra is older than a significant frac
tion of our staff. Our eight-year-old 
C-130 is a good start at establishing a 
new research fleet with global reach.”
(Editor’s Note: Portions o f this article 
were adapted from  an earlier story 
written by Bob Henson, editor o f NCAR 
Staff Notes.) ❖
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ELDORA Debuts 
During TOGA COARE

By Peter Hildebrand and 
W en-Chau Lee

The NCAR Electra Doppler Radar 
(ELDORA) completed its first field 

tests in January-February 1993 in the 
equatorial western Pacific region during 
the Tropical Ocean and Global Atmo
sphere Coupled Ocean-Atmosphere Re
sponse Experiment (TOGA COARE). 
The radar was developed jo in tly  
by NCAR/ATD and the French Centre 
de R echerche en Physique de 
l ’Environnement (CRPE).
Radar Design

Mounted on NCAR’s Electra air
craft, the radar can sample storm mo
tions over a domain extending 30-60 km 
out from the flight track. The system is 
an X-band (3.2-cm wavelength), dual- 
Doppler radar with 35- to 50-kW peak 
power, a complex transmitted wave
form, a beamwidth of 1.8°, and 40-dB 
antenna gain. The radar transmits two 
beams that respectively scan 
over two cones, one pointed 18° 
forward and the other 18° aft of 
a plane perpendicular to the air
craft heading. This technique 
allows the radar to collect dual- 
D oppler inform ation as the 
aircraft flies past or through 
storms. The forward and aft 
radar measurements are used 
to reconstruct the storm 
reflectivity (rainfall) and kine
matic structure.
Operation In TOGA COARE

During TOGA COARE the 
radar was operated on 13 of 
the 15 Electra missions during 
January and February 1993. The 
first seven flights were bound
ary layer fligh ts w hich, for 
ELDORA, served primarily as 
check-out m issions. The re
maining six flights were atmo
spheric convection m issions 
during which high-quality  
ELDORA data were collected.

Some sim plifica tions in 
ELDORA operations and reduc
tions in spatial resolution were

required in TOGA COARE to deal with 
initial operational and hardware prob
lems. Consequently, in TOGA COARE 
the radar sampled at 0.72- to 1.4-km 
intervals along the flight track (as op
posed to the design goal of 0.3 to 0.6 
km), at 0.15-km intervals in range, and 
at 1° intervals in elevation.

The ELDORA data from TOGA 
COARE show smooth, noise-free 
reflectivity and velocity fields, much 
like those from ground-based Doppler 
radars. Achieving this level of data qual
ity was the primary reason for designing 
ELDORA to use a complex transmitted 
waveform with multiple frequencies.
Example o f Data from 18 Feb 93

On 18 February 1993, the Electra 
flew a mission to characterize the kine
matic and rainfall structure of a convec
tive complex with storm cells aligned 
into along-wind (roughly E-W) bands. 
Data from a 10-minute segment of this 
research flight, from 2159 through 2210 
GMT, provide a good exam ple of 
the ELDORA data obtained during 
TOGA COARE.

radar are shown in Figure 1. The top 
panel shows radar reflectivity, while the 
bottom panel displays radial velocity 
(to/from the radar). In these presenta
tions, the aircraft is flying into the page 
and is located at the center of the grid on 
the right side of the image. The range 
rings are at 10-km intervals; the eleva
tion lines depict 30° segments. The 
ocean surface can be seen in the top 
panel as the horizontal reflectivity stripe 
located about 3 km below the aircraft. 
The storm cells are the reflectivity fea
tures extending above the sea surface. 
A high-altitude cloud layer can be seen 
well above the major storm cells.

Dual-Doppler analysis of the radar 
data provided 3-D winds over the 
squall-line region with 1-km grid spac
ing. The resulting horizontal wind field 
at 6.3-km altitude is illustrated in Figure 
2, along with the radar reflectivity field 
and the flight track, which is in a south
easterly direction. The major features of 
the squall line are a series of east-west 
elongated reflectivity maxima corre
sponding to the storm cores. The hori
zontal flow can be seen to be diverging 
in the vicinity of three storm cores lo

cated at the following (x,y) po
sitions: (15,33), (59,25), and 
(70,12) km.

Figure 3 displays N-S verti
cal cross sections for x = 15 and 
59 km. These vertical sections 
show high-reflectivity regions 
extending up to about 8 km al
titude, updrafts through the 
reflectivity cores, and diver
gence aloft. At the level of the 
updraft top (6-8 km) is a layer 
of storm-generated northward 
flow, underlying southw ard 
flow above.
Access to the Radar and to 
Data

R esearchers w ishing to 
use ELDORA data from TOGA 
COARE or to plan future ex
periments using ELDORA are 
encouraged to contact NCAR/ 
ATD (or CRPE, in the case of 
French scientists).
Peter Hildebrand is a Scientist
III  and is the M anager o f  
ATD's Remote Sensing Facility 
(RSF). Wen-Chau Lee is a 
Scientist I in RSF. •!*

Data from one scan of the forward

Fig. 1. Reflectivity (top) and radial velocity (bottom) 
measured by a forward-looking ELDORA scan.
Color scales are shown below each panel (reflect
ivity in dBZ; velocity in m/s, positive away from  
radar). (Graphics developed by Sherrie Smith.)
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I sent the following memo to all ATD 
staff members on 10 September 1993:
“This is to inform you o f my resigna

tion as Director o f the ATD, which will 
become effective shortly after the selec
tion o f a new director several months from  
now. Until then, we will transition to an 
executive form  o f management where 
Warren Johnson, in his capacity as Assis
tant Director, will attend to the day-to-day 
affairs o f the ATD. I  know you will give 
Warren your fu ll cooperation and support 
during this period.

“My plans are to return to research at 
about one-third time in the MMM Divi
sion. I  will also work with the NSF, NOAA, 
and other agencies to provide scientific 
coordination fo r  the U.S. Weather Re
search Program. The USWRP is at the 
heart o f my research interests, and it is presently in need of 
some assistance to complete the formulation o f a research 
plan which enjoys the full and enthusiastic support o f the me
soscale community. It is my hope to facilitate the process of 
scientific planning which may lead to increased research op
portunities, and provide tangible benefits to our nation and 
the world.

“I am deeply appreciative o f your assistance and your 
dedication to excellence in our conduct o f the ATD mission 
for the past four-and-a-half years. Together we have accom
plished much, and I  am confident that ATD will continue in 
this tradition and thrive under new management. Over the

next few  months I will attempt to meet 
with each ATD employee individually and 
privately to get your assessment o f our 
Division and to pass on your advice to 
Bob Serafin and the new ATD Director. ”

Perhaps this announcement will catch 
some of you by surprise. As much as I 
have enjoyed serving as ATD Director 
and working with those of you who are 
users and supporters of ATD observing 
systems and services, I have also felt the 
need to move on and do some other 
things. My new position will give me 
more time for conducting mesoscale re
search and for planning major programs 
in that area, which is central to my scien
tific interests. However, I expect that my 
relationship with most of you in the atmo
spheric research community will remain 

just as strong as before.
The process of selecting a new Director for ATD is just 

getting underway. The opening has been announced, and the 
NCAR Director has formed a committee to conduct an inter
national search for the best candidate. This search is expected 
to take on the order of six months. In the meantime, I will still 
be attending to ATD business, but will be gradually spending 
a progressively larger fraction of my time in my new posi
tion with the MMM Division.
Richard (Rit) Carbone is Director o f the Atmospheric 
Technology Division at NCAR. ❖

Director's
Corner

By R ichard C arbone
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Fig. 2. Horizontal cross section o f reflectivity and 2-D 
wind vectors at 6.3-km altitude. Reflectivity (dBZ) and 
windspeed scales are given at right side and right 
corner, respectively.

Fig. 3. North-south vertical cross-sections o f reflectivity 
and 2-D wind vectors at x = 15 km (top) and 59 km 
(bottom). Scale positions are same as in Fig. 2. (Graphics 
developed by Wen-Chau Lee and Susan Stringer.)
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Spotlight on People: tl

With this issue we start a new regu
lar feature of The Observer, de

signed to better acquaint you with the 
ATD staff. Currently there are almost 
150 people working for ATD, making it 
the largest NCAR division. Many of our 
more senior staff members are well 
known outside NCAR because their jobs 
involve frequent interactions with the 
scien tific  com m unity. Less well 
known, however, are a large number of 
hardworking, highly skilled, m ulti
talented employees who furnish the 
“people power” that makes ATD go. In 
the paragraphs below we provide brief 
snapshots of a few of these valuable team 
members. (The various abbreviations 
used below are defined at the end.)

Bob Bowie is ATD’s most well-trav
eled Master Technician. Bob has been in 
the RSF radar group throughout his 
23-year career at NCAR. His knowledge 
and skill are a key ingredient to the suc
cess of our radar field programs, which 
take him into the field for many months 
of the year. During winter 1991-92 
Bob served a three-month stint with 
STORMFEST, operating and maintain
ing NCAR’s two C-band radars. Last 
winter, he was heavily involved with the 
TOGA COARE and CEPEX projects, 
spending a total of seven months in the 
western and central Pacific. Bob’s work

e Heartbeat of ATD

there focused on shipboard radars and 
ISS stations. When he is in Boulder, Bob 
serves as a volunteer firefighter and 
emergency medical technician for the 
Left-H and Canyon Fire Protection 
District.

Michele Case is known to many of 
ATD’s facility users as a friendly source

Bob Bowie Michele Case

of help in the sometimes unfriendly 
world of computing. As an Applications 
Programmer I in RDP, Michele serves 
as ATD’s primary consultant for users’ 
questions on installation and mainte
nance of software tools such as Perusal, 
Editor, SUDS and Zeb — work that in
volves interacting with scores of com
munity scientists. Since joining NCAR 
in 1991, she has overhauled procedures 
for distribution, maintenance, and revi
sion control of ATD analysis software. 
She brings strong skills in problem

solving to her work. Michelle is cur
rently working toward an M.S. degree in 
computing/information science at Regis 
University.

Cathy Irwin began her career at 
NCAR in 1981 as a radar technician, an 
unusual occupation for a woman at that 
time, but one at which she excelled. Af
ter working with radars for four years, 
she started working with the PAM sys
tem and now runs the sensor calibration

Cathy Irwin

laboratory in SSSF. Cathy’s responsi
bilities for the expert measurement of 
meteorological variables do not end in 
the laboratory. She also participates 
regularly in the field deployment and 
operation of SSSF facilities, including 
PAM, CLASS, and ISS systems. An 
avid skier and a 12-year member of the 
NCAR ski team, Cathy has won numer
ous skiing awards.

Greg Kok is a Scientist III with 
RAF, specializ ing  in atm ospheric

New Observing 
Facilities Gopher 
Available on Internet

By Will Piper

ATD now has a pointer on the NCAR 
Gopher to its own Gopher, labeled 

“Atm ospheric Observing Facilities 
(ATD).” Suggested by Carl Kreitzberg of 
Drexel University, the ATD Gopher’s 
purpose is to provide easy access to up- 
to-date information about NCAR ob
serving facilities to potential users in the 
atmospheric science community.

Gopher software is an information 
distribution system on the Internet that

provides access to databases and files 
that are stored on computers all over the 
world. A user can browse through a 
hierarchy of information and easily se
lect items of interest. The University of 
Minnesota developed this software in
1991. The NCAR Gopher server allows 
access to several local databases, such as 
the UCAR/NCAR e-mail address and 
telephone directory, and the NCAR li
brary catalog.

Currently, the only item in the 
Observing Facilities Gopher is titled 
“Deadlines for Facilities Requests.” 
This item gives general dates for the 
next two OFAP meetings, specific dead
lines for submitting proposals to be 
considered at those meetings, and a list 
of contact people for specific ATD

facilities. A planned addition to the 
Observing Facilities Gopher is an item 
describing ATD observing systems in 
detail.

To reach the Observing Facilities 
Gopher (through the NCAR Gopher), 
logon to your In ternet system and 
load the Gopher software. Work down 
through a series of menus: “Other 
Gophers and Information Servers/,” 
“North America/,” “USA/,” “National 
Center for A tm ospheric R esearch 
(NCAR)/,” and finally to, “Atmospheric 
Observing Facilities (ATD)/.” For fur
ther information on using Gopher, con
tact your system administrator.
Will P iper is a PC Support and 
Documentation Specialist in ATD.

Greg Kok
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chemical measurements. He has been at 
NCAR since 1981, initially as part of the 
Atmospheric Chemistry Division. Since 
joining ATD in 1987, Greg has played a 
key role in the development and adap
tation of instrumentation for chemical 
measurements aboard aircraft. His ef
forts currently focus on measurements 
of hydroperoxides, formaldehyde, car
bon monoxide, and ozone. All of these 
and more were used in the Kuwait Oil

Dean Lauritsen Diana Rogers

Fire Smoke Experiment on the NCAR 
Electra in 1991. His most recent field 
project was a study of ozone photo
chem istry in Switzerland using the 
NCAR King Air this past summer. An 
important part of Greg’s work is work
ing with other scientists to optimize 
their atmospheric chemical measure
ments on the NCAR aircraft. Greg also 
stays busy during his time away from 
NCAR, recently building a new house in 
south Boulder and doing most of the 
work himself.

Dean Lauritsen joined NCAR in 
1977 as a Technician and has moved up 
through the ranks to become an Electri
cal Engineer IV in SSSF. He is currently 
the project manager for the new NWS 
upper-air sounding system, NEXUS. 
Earlier he managed the development of 
two of ATD’s most important sounding 
systems, CLASS and L2D2. D ean’s 
multi-faceted talents are continually put 
to the test as he supervises the digital, 
RF, and mechanical design of these sys
tems, as well as their control and inter
facing software and hardware. He has 
expert knowledge in com puter lan
guages, and high-level programming 
skill in control, communications, and 
display. Dean has received three NCAR 
technical achievement awards for his 
major accomplishments during the past 
several years. One of Dean’s long-time 
recreational interests is astronomy. He 
has an eight-inch telescope for sky gaz
ing, and thoroughly enjoyed watching 
the Perseid meteor shower this August 
with his children.

Diana Rogers is an Aeronautical 
Engineer in RAF. Since joining ATD on 
a full-time basis in 1990 (earlier she was 
a student assistant), her job has encom
passed a wide variety of tasks. These 
have involved the design of measure
ment sensors and aircraft modifications, 
as well as computer analysis of airflow 
distortion around aircraft to determine

proper placement of sensor probes. 
Diana is now completing the mechani
cal design o f a new M ulti-A ngle 
Aerosol Spectrometer Probe (MASP), 
scheduled to fly over Antarctica in fall
1993 on NASA’s ER-2. She is also 
heavily involved in converting RAF’s 
latest fleet acquisition, the EC-130Q, to 
a research configuration (see page 1). 
Her recent accomplishments include 
the relocation of PMS probes to new 
wingtip positions on the Electra to pro
vide more representative m easure
ments. The success of this effort was 
demonstrated during TOGA-COARE. 
Diana’s aeronautical interests are di
verse: a pteranodon model with a six- 
foot wingspan suspended from her 
office ceiling  evidently  keeps her 
inspired. *

Key to abbreviations and acronyms:

CLASS = Cross-Chain Loran Atmospheric 
Sounding System 

RSF = Remote Sensing Facility 
RDP = Research Data Program 
PAM = Portable Automated Mesonet 
SSSF = Surface and Sounding Systems 

Facility
NWS = National Weather Service 
NEXUS = Next Upper-Air Sounding system 
L2D2 = Lightweight LORAN Digital 

Dropwindsonde 
PMS = Particle Measuring System

ATD Dropwindsonde Technology 
Set for Commercial Use

A new technology developed by ATD for the U.S. Air Force 
for taking measurements in ocean storms will soon be 

available to the private sector. Under the terms of a recent 
agreement with the UCAR Foundation, Radian Corporation 
was awarded a license to commercialize ATD’s Lightweight 
Digital Dropwindsonde (LD2) system.

The LD2 has been successfully used in support of a num
ber of meteorological research programs where balloon-borne 
rawinsonde measurements were not feasible. The system uses 
LORAN or Omega navigation signals to derive atmospheric 
wind speed and direction. Internal sensors on the dropwind
sonde measure atmospheric pressure, temperature, and hu
midity. Telemetered data from the sonde are automatically 
received, processed into engineering units, and archived by 
the system’s data processor unit on board the aircraft.

Another important feature of the dropwindsonde is its 
patented parachute design. The parachute is automatically 
deployed from the LD2 to slow the sonde from its initial 
speed (which can be more than 500 miles/hr) to its normal 

descent rate of 5 m/sec without 
causing damage to any of the elec
tronic systems in the sensor pack
age. The sonde is unique in its 
ability to be ejected from aircraft 
launchers currently available in a 
variety of government and civilian 
research aircraft, including Air 
Force, NOAA, and NASA aircraft.

Radian expects to produce and 
sell the LD2 for a variety of appli
cations, including tropical weather 
research, operational hurricane sur
veillance, and ocean-atmosphere 
exchange studies. ♦♦♦

LD2 dropwindsonde 
(Photo by David 
Patryas © 1992).
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ATD Tests 
Interferometric 
Wind Profiling

By Joel Van Baelen

ATD is exploring a promising new 
wind profiling technique called ra

dar interferometry (RI) that has the po
tential to measure vertical profiles of 
three-dimensional (3-D) wind, momen
tum flux, and wind divergence from a 
single station, with high time resolution.

Current wind profilers, such as those 
used in ATD’s integrated sounding sys
tems (ISS), use what is termed Doppler 
beam swinging (DBS) technology. With 
DBS, three or more narrow radar beams 
are pointed at different angles in a gen
erally upward direction. Echoes scat
tered from atmospheric irregularities 
caused by temperature and humidity 
fluctuations embedded in the air flow 
are detected by the receiver. The Dop
pler shifts of these echoes, measured 
in the several beam directions, pro
vide corresponding radial velocities 
from which the 3-D wind vector can 
be calculated.

A drawback of DBS is that the cal
culation of the 3-D wind vector requires 
the assumption that the wind field is 
horizontally uniform over the rather 
sizeable area covered by the multiple

beams at each height. This assumption 
will not be valid under certain atmo
spheric conditions. Other complications 
arise if the wind field is evolving during 
the time necessary for sequential sam
pling in the various directions.

In contrast, the new RI technique 
uses a single vertically transmitted beam 
but at least three receiving antennas to 
derive atmospheric motions. Each scat- 
terer within the radar beam produces a 
phase difference between each set of 
two separate receivers corresponding to 
the angle of arrival of its backscattered 
signal, as well as a Doppler frequency 
shift proportional to its radial velocity.

The signals received by each re
ceiver pair, integrated over the total at
mospheric volume filled by the radar 
beam at each range, can be processed to 
yield the cross-spectrum phase in the 
frequency domain. From this, the wind 
amplitude and direction relative to each 
receiver-pair baseline can be computed. 
Multiple receivers, and thus multiple 
baseline directions, provide a set of 
equations that can be solved to derive 
the 3-D wind vector from a single trans
mitted beam.

An important advantage of the RI 
technique relative to DBS is that the as
sumption of horizontal uniformity is 
much less constraining, since it extends 
only over the much smaller area of a 
single beam. The new RI technique also

allows more rapid sampling since the 
3-D wind vector is derived from a single 
beam, rather than from sequential sam
pling of multiple beams.

The RI technique thus appears in 
principle to be better suited to the mea
surement of momentum fluxes. To test 
this, direct experimental comparisons 
between the two techniques were re
cently performed.

For this purpose, we developed a 
UHF wind profiler designed to simulta
neously perform  RI and five-beam  
DBS. With this system it is possible to 
derive the Doppler wind profile from 
the five measured radial velocities. 
Also, by subdividing the antenna array 
into multiple receiving pairs, it is pos
sible to obtain profiles of the 3-D wind 
vector in each beam direction.

The first test data were collected 
during late June in Oklahoma in con
junction with a DOE Atmospheric Ra
diation M easurements (ARM) field 
program. The field station is pictured on 
the opposite page. Preliminary results 
appear very encouraging. Profiles of 
the 3-D wind components obtained with 
the RI technique, both in the vertical 
and in the tilted beam directions, com
pare well with the DBS measurements 
and concurrent CLASS in-situ balloon 
soundings.

This is exemplified in the figure 
below, which shows data taken during

Comparison o f horizontal wind speed, horizontal wind direction, and vertical velocity (L to R) obtained with the RI 
(red), DBS (green), and CLASS (blue) methods (graphic by Shawn Copeland).
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ISS Team Wins 
NCAR Technology 
Advancement Award

A joint ATD-NOAA team won the 
NCAR 1992 Technology Advance

ment Award for developing and deploy
ing the Integrated Sounding System 
(ISS) network that was a vital part of the 
TOGA COARE field measurements pro
gram. Getting ISS vertical soundings 
from this data-sparse region is recog
nized as a significant breakthrough, 
paving the way for rapid advancement in 
understanding of the tropical marine 
boundary layer. The ISS is an important 
new surface and upper-air measurement 
system that combines several different 
types of remote and in-situ sensing units 
and overcomes many of the limitations 
of earlier surface-based observing 
facilities.

The award-winning team consisted 
of Anne-Leslie Barrett, Hal Cole, Terry 
Hock, Mike Howard, Charlie Martin, 
and Mike Spowart, all of ATD, and 
David Carter, Warner Ecklund, and John 
Wilson, of NOAA’s Aeronomy Labora
tory. C riteria  for nom ination for

I
the annual Technology Advancement 
Award include impact on atmospheric 
science, innovation, and magnitude of 
effort.

Another ATD team composed of 
Steve Carley, Todd Edmands, Julie 
Haggerty, David Johnson, and Amy 
Michaelis was nominated for the NCAR

1992 Technical Support Award for their 
efforts in the development of the Ku
wait Data Archive. This team not only 
made observations from the 1991 Ku
wait oil-fire expedition available to re
searchers within one year, but also 
produced a database management sys
tem that has significantly expanded 
ATD’s abilities to support users. ❖

f r
Due Dates for Facilities Requests Moved Up

At its October 1993 meeting, the NSF Facilities Advisory Council (FAC) 
concluded that the submission schedule for facilities requests to be reviewed 
by the Observing Facilities Advisory Panel (OFAP) should be identical to that 
established by the NSF for the associated science proposals, which is four 
months prior to each OFAP meeting. This new target date was recently 
adopted by the NSF Division of Atmospheric Sciences at the suggestion of 
the FAC.

The new due dates will take effect for requests to be reviewed by the OFAP 
starting with its October 1994 meeting. For that meeting, the due date for re
ceipt of facility requests along with associated science proposals is 15 June
1994, two months earlier than would have been required under the old sched
ule. The due date for receipt of requests for the April 1994 OFAP meeting will 
remain at 15 February 1994, two months prior to the meeting.

The reason for the change is to improve the facility allocation process by 
ensuring that requests are considered by the OFAP at an advanced stage of 
NSF peer review of the associated science proposals. In the past, due dates 
have been frequently disregarded. Under the new procedure, late requests will 
be at a serious disadvantage in the competition for facility allocation. j j

a nocturnal jet event. The RI technique 
appears to slightly overestimate wind 
speed compared to the other measure
ments. The DBS data are sometimes af
fected by clutter in one or more of the 
radar tilted-beam planes (see kinks in 
DBS wind speed between 1 and 2 km 
height). The interferom etric method 
does not have this problem. However, in 
low SNR regions the RI gives less con
sistent results, especially for the vertical 
wind component derived from the tilted 
beam directions.

Although these results are still pre
liminary, they suggest that the two 
techniques (RI and DBS) are comple
mentary in that one tends to be robust 
when the other is weak, and vice versa. 
Thus the new system that permits simul
taneous measurements using both meth
ods should be valuable.

There are several other areas that we 
will soon start investigating. Using the 
RI capability to derive the 3-D wind

vector for each beam direction, we will 
study the wind field variability between 
those five locations as well as the local 
divergence and vorticity. Preliminary 
calculations indicate that an accuracy of
1 m/s in the derivation of the wind

The NCAR UHF Doppler Interfero
metric Wind Profiler on station in 
Lamont, Oklahoma, housed in the 
same enclosure as the NCAR DOE- 
ARM Integrated Sounding System 
(photo by Terry Hock).

amplitude should permit a meaningful 
estimate of local wind field divergence.

We will also compare the momen
tum flux estimates computed from the 
two methods. Although both methods 
use the eddy correlation technique, the 
RI approach uses wind components de
rived from a single volume.

Finally, the new system  is also 
equipped with a radio acoustic sounding 
system (RASS) for obtaining profiles of 
virtual temperature. Thus we should be 
able to derive profiles of heat flux 
through the different approaches and 
compare their results.
Joel Van Baelen is a Scientific Visitor 
serving with A T D ’s Surface and  
Sounding Systems Facility , on leave 
from CNRS/CNRM, Toulouse, France. 
He earlier was an NCAR Advanced 
Study Program Postdoctoral Fellow 
serving with ATD ’s Remote Sensing 
Facility. ♦>
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Facility Allocations —  October 1992 Through October 1993

Requestor Project System Period FY Dispositionf
Gardner, U. of IL ALOHA-FY94 Electra 22 Sep - 2 Nov 93 94 Allocated (up to $456K)

Gardner, U. of IL ANLC-93 Electra 15 Jul-7 Aug 93 93 Allocated ($294K)

Lenschow, NCAR BOREAS Electra 24 May-16 Jun 94 
19 Jul-8 Aug 94

94 Allocated ($666K)

Kelly, U. of WY; Lenschow, NCAR; 
Mahrt, U.ofOR

BOREAS King Air (WY) 24 May-16 Jun 94 
19 Jul-8 Aug 94

94 Allocated ($194K cost recovery)

Radke, NCAR C-130 Test C-130 15 May-15 Jul 94 94 Allocated ($138K)

Vong, Oregon State U. CACHE ASTER 1 Aug - 23 Sep 94 94 Allocated ($68K)

Heymsfield, NCAR;
Ramanathan, Scripps Inst. Ocean.

CEPEX 2 LOD2,
110 Sondes

1-31 Mar 93 93 Allocated ($107K)

R. Smith, Yale U. Cloud Isotope Electra 1 Feb - 25 Mar 94 94 Allocated ($57K)

Byrd, U.S. Army Space and Strategic 
Defense Command

Crystal Mist 2LD2,
12 Sondes

1 -17 Dec 93 94 Allocated ($12.6K cost recovery)

Chandrasekar, Colorado State U. CSU -CHILL 
REU-94

CSU-CHILL 1 - 21 Jun,
15 Jul-15 Aug 94

94 Allocated ($2K)

Rodi, et al., U. of WY Educ. Initiative King Air (WY) 1 Sep - 31 Oct 93 94 Allocated ($100K)

Hildebrand, NCAR ELDORA Test Electra Summer 94 94 Allocated ($100K)

Zimmerman, Guenther, NCAR EXPRESSO 1 1SS 1 Jun - 31 Jul 94 94 Allocated ($22K)

Lawson, NCAR In-Cloud Temp. King Air (NCAR) 12-30 Apr 93 93 Allocated ($63K)

McCormick, Melfi, NASA; et al. LITE 2LD2,
100 sondes

7 -10 days in Sep 94 94 Allocated ($112K cost recovery)

Bandy, Drexel U. Marine Atmos. 
Chemistry

1 CLASS 1 Jul -1 Sep 94 94 Allocated ($30K)

Woodley, Woodley Weather Cons., et al. MOLAS-III King Air (WY) 1 Dec 93 - 31 Jan 94 94 Allocated ($41K)

Van Baelen, NCAR Momentum Flux King Air (NCAR) 10-20 Nov 92 93 Allocated ($18K)

Detwiler, et al., SD School Mines & Tech. NDTE 1 Mobile CLASS 20 Jun-31 Jul 93 93 Allocated ($40K)

Cotton, McAnelly, Colorado State U. Orogenic 
Mesoscale Conv.

CSU-CHILL 1 Jul-15 Aug 93 93 Allocated ($6K cost recovery)

Weisman, NCAR; E. Rasmussen, NSSL VORTEX 1 Mobile CLASS 1 May - 5 Jun 94 94 Allocated ($58K)

Chandrasekar, Colorado State U.;
R. Rasmussen, Politovich, NCAR; et al.

WISP-94 (See * below) 1 Nov 93-31 Mar 94 94 Allocated ($463K)

t  All allocations include indirect costs.
* CSU-CHILL, CP-4, Electra, King Air (WY), 5 CLASS, 1 Mobile CLASS.

Project Acronym Definitions

ALOHA Airborne Lidar and Observations of the Hawaiian 
Airglow

EXPRESSO Experiment for Regional Sources and Sinks of Oxidants

ANLC Artie Noctilucent Clouds (part of ALOHA) LITE Lidar In-space Technology Experiment
BOREAS Boreal Ecosystem Atmosphere Study MOLAS Mono Lake APIPS (Aircraft-Produced Ice Particles) Study
CACHE Cloud and Aerosol Chemistry Experiment NDTE North Dakota Thunderstorm Experiment
CEPEX Central Equator Pacific Experiment VORTEX Verification of the Origins of Rotation in Tornadoes Experiment
ELDORA Electra Doppler Radar WISP Winter Icing and Storms Program
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New Water Isotope 
Technique Tested for 
Cloud Studies

By Ronald Smith

The transport and phase changes of 
water substance in the atmosphere 

are key processes that must be better un
derstood to make progress in cloud phys
ics research. We have developed a new 
technique for deuterium isotope mea
surements in clouds that shows promise 
as a tool for tracking the movement and 
evolution of atmospheric water.

Measurements of deuterium isotope 
concentrations in water and ice samples 
have been w idely used in the 
geosciences, including studies of 
paleoclimate, ocean circulation, and 
ground-water hydrology. Applications 
of this method to the atmosphere sci
ences are based on the fractionation 
that occurs during the phase changes of 
vapor to liquid or ice. This isotope frac
tionation is responsible for the variation 
of deuterium ratio in rainfall with lati
tude, altitude, and within frontal cy
clones. It can also explain the variation 
of deuterium ratio in water vapor with 
altitude.

We first investigated the isotope 
technique as a cloud physics tool 
during the Experiment on Rapidly In
tensifying Cyclones in the Atlantic 
(ERICA) in 1989. Using the NCAR 
Sabreliner, ice crystals were collected 
from the tops of winter storms over the 
North Atlantic. The deuterium content 
of this ice suggested that it had been 
carried up from below rather than 
formed from vapor at or above the alti
tude of collection. This indicates that 
these frontal clouds were providing va
por to the upper troposphere by means 
of lofted ice, rather than by the vertical 
transport of vapor — a critical distinc
tion in the current water-vapor feedback 
climate controversy. A limitation in the 
ERICA study was that the deuterium 
ratio in collected ice could only be com
pared with the theoretically predicted 
deuterium ratio in vapor, since no vapor 
was collected.

Our next step in the development of 
deuterium measurements as a tool in

cloud physics was taken in October 
1992 with the Cloud Isotope P ilot 
Project (CIPP), which also used the 
Sabreliner. The goal of CIPP was the 
testing of new equipment for the simul
taneous (but separate) collection of 
vapor and ice in upper tropospheric 
clouds. The centerpiece of this effort 
was a high-flow-rate six-canister cold 
trap for vapor collection. This vapor 
collection unit was designed to obtain, 
in a brief 3- to 10-minute period, an 
amount of vapor sufficient for lab
oratory mass spectrom eter analysis 
(0.1 gram or more). The achievement of 
this goal is challenging as the upper tro
posphere and lower stratosphere are ex
tremely dry.

Each of the six canisters was filled 
with a porous bed of brass balls pre
cooled to the temperature of liquid ni
trogen (-196°C). When the valves were 
opened, a regenerative blower drew 
ambient air through the porous bed, 
quickly chilling the air to below its frost 
point. This caused the water vapor to 
collect on the balls as ice. After each 
flight, the canisters were removed from 
the aircraft and heated to drive off the 
collected water into small glass U-tubes. 
These samples were later analyzed for 
isotope concentrations.

In addition to the vapor collection 
unit, the Sabreliner was equipped during 
CIPP with an ice collection stick, PMS 
particle and cloud droplet probes, a

...(the) new technique... 
shows promise as a tool 
for tracking the move
ment and evolution of 
atmospheric water.

cryogenic hygrometer, a fast-response 
ozone detector, and a condensation nu
clei (CN) counter. The PMS probes 
allowed the crystallographic character
ization of the collected ice. The cryo
genic hygrometer enabled the vapor 
collection efficiency to be determined. 
The ozone and CN sensors aided in air 
mass and tropopause identification.

The Sabreliner was operated out of 
its home base in Colorado for the CIPP 
missions. Fourteen flights were made to 
test the new equipment in a variety of 
atmospheric conditions, including clear

air with widely varying frost-points, and 
lenticular clouds over the Front Range.

Post-project analysis indicates that 
the high-rate vapor collector worked 
well in the very dry upper troposphere, 
with a collection efficiency of nearly 
100%. However, the collection effi
ciency fell to about 40% in the middle 
troposphere, causing a problem for the 
isotope measurements. Redesign of the 
collector is underway to assure adequate 
collection efficiency at all altitudes.

In spite of the above problem, we do 
have good cases of simultaneous vapor

...isotope measurements 
should also allow the 
relative contributions of 
cloud ice and vapor to 
upper tropospheric 
vapor concentrations to 
be determined.

and ice collection from altostratus 
clouds. Analysis shows that the ice is 
isotopically heavier than the vapor by an 
amount that suggests that the ice and 
vapor are approximately in isotopic 
equilibrium. This would be expected if 
the ice has condensed locally from va
por without significant kinetic effects. 
This observation should be helpful as a 
baseline for later studies in clouds with 
vertical transport and precipitation.

When fully developed and tested, 
this new instrumentation should allow 
the degree of thermodynamic and isoto
pic equilibrium of water substance in ice 
clouds to be established. Lack of isoto
pic equilibrium between ice and vapor 
indicates that the ice was formed else
where or by an irreversible process. 
These isotope measurements should 
also allow the relative contributions 
of cloud ice and vapor to upper tro
pospheric vapor concentrations to be 
determined.

Other investigators on our project 
team are Greg Kok (NCAR), Harry 
Ochs and Robert Rauber (University 
of Illino is), and Danny Rye (Yale 
University).
Ronald Sm ith is a P rofessor in 
the D epartm ent o f  G eology and 
Geophysics at Yale University. ♦>
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Workshop Advises 
ATD on New Remote 
Sensing Systems

By Jim Wilson

ATD should develop and make avail
able airborne lidar systems that can 

measure the spatial distribution of wind, 
water vapor, and other trace gases in 
clear air and in or near clouds, according 
to participants at the NCAR Remote Sens
ing Workshop held in Boulder in October
1992. That was one of the major recom
mendations coming out of the workshop, 
which attracted 115 attendees from a broad 
cross-section of the atmospheric sci
ence and engineering communities.

The purpose of the workshop was to 
obtain recommendations about priori
ties for remote sensing facilities that 
ATD should field. Richard Doviak of 
NOAA and I co-chaired the meeting.

The workshop focused on ground- 
based, ship-based, and airborne instru
mentation for field programs of limited

duration in the troposphere and lower 
stratosphere. Several invited speakers 
summarized techniques for remotely 
measuring the following:
• Clear-air winds
• Moisture and temperature
• Fluxes of heat, water vapor and 

momentum
• Gaseous trace constituents and 

aerosols
• Cloud variables
• Precipitation and storm structure.

A serious gap in capabilities for 
measuring the 3-D distribution of water 
vapor was identified. Differential ab
sorption lidar (DIAL) techniques look 
particularly attractive for this applica
tion because DIAL systems can be used 
on an aircraft, can operate both in day
light and at night, and can measure sev
eral other trace species, notably ozone.

There was much interest in portable 
microwave profilers, millimeter-wave 
radars, and lidar systems that can mea
sure air motions in the clear or cloudy 
lower atmosphere. The participants

stressed the need to develop facilities 
that are easily transported or can be 
mounted in NCAR’s research aircraft.

The participants called for improve
ments in the NCAR dual-Doppler C- 
band radars (CP-3/CP-4) so that storm 
volumes could be scanned faster (in 
about one minute). The use of currently 
emerging bistatic techniques may be 
able to eliminate the need for more than 
one transm itter and make multiple- 
Doppler data much less expensive.

The workshop attendees indicated 
that the C-band radars would be more 
useful if polarization was added. This 
would allow rainfall rate estimates to be 
made using differential phase measure
ments without the need for attenuation 
corrections.

A summary of the workshop has 
been prepared and distributed, along 
with an extensive questionnaire con
cerning the remote sensing capabilities 
ATD should field during the next ten 
years. Our aim is for these materials to 
reach all potential users of ATD facili
ties. Please contact Patsy Alonzo 
by phone (303-497-2058) or e-mail 
(alonzo@ncar.ucar.edu) for a copy if 
you have not received one.
Jim Wilson is a Senior Scientist holding 
a jo in t appointment with ATD and 
the Research Applications Program.

Editor’s Note:
No, your last ATD Observer did not get tost in the mail—we skipped an issue! Because of heavy 
ATD staff involvement in the TOGA COARE field project last winter, we decided not to publish a 
Winter 1993 issue. With this issue, we return to our normal publishing schedule.
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Deadlines for 
Facilities Requests

The NSF Observing Facilities A dvi
sory Panel (OFAP) will meet in April

1994 and October 1994 to consider re
quests fo r use o f all N S F -sponsored  
lower atm ospheric observing facilities. 
These include facilities at NCAR, Uni
versity o f W yoming, Colorado State Uni
versity , and South D akota  School o f 
Mines and Technology. OFAP evaluates 
requests and makes recom m endations 
on allocations to the NSF Facilities A d
visory Council.

The deadlines for receipt o f requests 
prior to these meetings are as follows: 15 
February 1994, for requested facility 
use between 1 October 1994 and 1 April 
1995; and 15 June 1994 for requested 
facility use between 1 April 1995 and 1 
October 1995 (see related story, page 9).

Scientists requesting facility support 
in conjunction with NSF grants should 
include those requirem ents 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 H ildebrand, for surface and 
sounding system s to W alter Dabberdt, 
and for data services to Cynthia Mueller, 
all at NCAR, P.O. Box 3000, Boulder, 
CO 80307 (303-497-1000). Addresses for 
other requests are listed below. Wyoming 
King Air aircraft: John M arwitz, Dept, 
o f A tm ospheric Science, U niversity  of 
W yom ing, L aram ie, W Y 82071 (307- 
766-4947); T-28 aircraft: Paul Smith, In
stitute o f A tm ospheric Sciences, South 
Dakota School o f Mines and Technology, 
Rapid City, SD 57701 (605-394-2291); 
CHILL radar: Steven Rutledge, Dept, of 
A tm ospheric Science, C olorado  State 
University, Fort Collins, CO 80523 (303- 
491-8283). ❖
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