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GATE A irc ra ft W orkshop Held at NCAR
A dress rehearsal workshop for the 
complex aircraft operations of GATE 
(GARP Atlantic Tropical Experiment) 
provided valuable experience for the 
upcoming project. More than 50 persons 
from seven countries (Bulgaria, France, the 
Federal Republic of Germany, Senegal, the 
Soviet Union, the United Kingdom, and 
the United States) have been planning and 
flying simulated research aircraft missions 
under the guidance of the International 
Scientific and Management Group (ISMG). 
During the week-long workshop, March
7 - 13 at NCAR, they gained experience in 
working together on the kinds of 
operations that w ill be conducted during 
GATE and in identifying problems that 
may develop during the actual experiment.

Director for the workshop was Joachim 
Kuettner, who heads the ISMG and will 
direct the experiment from its 
headquarters in Dakar, Senegal. Workshop 
participants included mission scientists, 
weather forecasters, flight crews, aircraft 
operations specialists, and others who w ill 
participate in the GATE aircraft program. 
For each simulated experiment day, 
briefings were held on the status of the 11 
research aircraft expected to fly  the 
primary GATE missions. Weather briefing 
made use of satellite photographs, 
soundings, analyses, and other information 
from the tropical Atlantic area west of 
Dakar. An international team headed by 
Kuettner then chose the research missions 
of the day and designated the participating 
aircraft and scientists. The mission 
scientists, aircraft crews, and operations 
staff planned and "flew ”  the missions, 
some of which had simulated problems 
such as aircraft malfunctions and 
instrument failures.

The workshop showed several areas that

need attention before the actual project 
begins. Among them were:

•  The discovery that the mission selection 
team (MST) schedule was too tight. 
Techniques for briefing the MST on 
operations and weather were improved 
during the workshop and the lessons 
learned w ill be applied in Dakar. A ll MST 
members will have a catalog of all mission 
types, a short statement on the 
instrumentation of each aircraft, and 
documents about aircraft performance and 
constraints.

•  The recommendation that staff support 
be provided to the MST to maintain the 
scientific status board.

•  An understanding that, when pushed 
south of the equator, one aircraft pattern 
will require a selection of certain aircraft 
with the extra range needed. Other aircraft 
can be used only if they are flown at 
altitudes resulting in low fuel consumption.

•  And, a decision that some of the smaller 
aircraft patterns, judged too small for 
efficient operation, w ill be enlarged.

N. E. LeSeur of Florida State University, in 
concluding the report on the workshop, 
noted: "There w ill inevitably be a learning 
process for everyone involved in Dakar 
operations much of which w ill be 
concerned with becoming familiar with the 
mechanics of mission planning and
execution---- communications among and
between various platforms and GATE 
operations control center, coordination 
among persons involved in operations, 
gaining experience in operating on board 
various aircraft, routines for assimilation of 
information on weather, aircraft status, 
GATE program status . . . "

Measurement Collaboration Sought for 
LACATE Balloon Test
LACATE (Lower Atmospheric 
Composition and Temperature 
Experiment), designed for space use on 
Nimbus G in 1978, is undergoing one of its 
first tests on a balloon flight from 
Holloman A ir Force Base in New Mexico 
this month. The test results w ill provide

information on a large volume of the 
stratosphere in the most detail ever 
achieved.

LACATE's purpose aboard Nimbus G wil 
be to make remote measurements of 
temperature, and the concentration of

Lidar Data A cqu is ition  
System Ready fo r 
U n ivers ity  Use This Fall
A lidar data acquisition system developed 
at NCAR will be available to the university 
community next fall following its check
out with NCAR lidars this summer.

The system consists of a high-speed, 
automatic, pre-scaling transient recorder 
and digitizer and can be used with any 
lidar. The signal-averaging capability of the 
system allows recording at up to 1,000 
lidar returns per second. Individual returns 
can be digitized at a rate of up to ten 
million samples per second with 1 % 
resolution.

Data analysis is facilitated by the recording 
of results on computer tape. A real-time 
data display makes it possible to work with 
the stored data while an experiment is in 
progress.

For information on the availability of the 
system next fall, write or call Charles Frush 
(NCAR ext. 216).

NCAR's mailing address for correspon 
dence with all staff members is:

P.O. Box 3000 
Boulder, Colorado 80303

Most NCAR telephone extensions can be reached by dialing (either FTS or commercial) 
(303) 494-5 plus the extension; however, some extensions can only be reached through 
the switchboard, (303) 494-5151. This information is noted with the name of the 
NCAR contact.



Fig. 1 The LAC A TE experimental area is shown here. In-situ or remote samples taken in 
this area should be o f  d irect help in the LACA TE program.

ozone, water vapor, nitric oxide, nitric 
acid, methane, and aerosols.

To assess the accuracy of LACATE in its 
balloon trial, NCAR has planned 
concurrent in-situ measurements of CH4, 
H2, CO, Ne, 0 3, N2 0 , C02 , H2 S04, 
HN 03i NH4 , Ca++, Mg++, Cl", and N 02 in 
the same experimental area (Fig. 1).
Figure 2 shows the vehicles being used 
(aircraft, rockets, balloons, and 
rawinsondes) and the measurements each is 
making. Other, concurrent measurements 
would be useful; and experimenters with 
observational equipment capable of making 
relevant measurements are encouraged to 
participate during the test. The actual test 
time w ill occur when the wind direction 
reverses at 50 km— sometime between 
April 22 and May 12.

John Gille, head of the Upper Atmosphere 
Project, says, "The task of in-situ data 
gathering is too important to be overdone. 
The accurate remote inference of 
temperature and constituent concentration 
is at best a very d ifficu lt, experimental 
task. One way we can measure our degree 
of success is to have high quality, in-situ 
measurement through as much of the 
experimental volume as possible." Besides 
in-situ measurements, it would be desirable 
to fly  other remote measurement payloads 
capable of supplying infrared data w ithin 
the same atmospheric volume probed by 
LACATE. By flying during the spring 
stratospheric wind reversal, the balloon will 
stay w ithin telemetry range for at least 
12 hr. Remote measurements would help 
to provide spatial continuity to enhance 
the synoptic interpretation of the in-situ 
measurements.

Anyone already planning balloon or 
aircraft flights or other measurements that 
might contribute to the LACATE test 
should call Gille at NCAR, ext. 351, or 
write to Richard Davis at NASA's Langley 
Research Center in Langley, Virginia.

The NCAR/LACATE effort is part of the 
Upper Atmosphere Project's plan to 
develop and apply remote sensing satellite 
techniques to the problems of determining 
global distributions of some of the more 
important trace chemicals. This 
observational work is closely coupled with 
theoretical work on models.

Fig. 2 Balloon 1 is the LAC A TE test package 
designed to make remote measurements o f  
temperature, atmospheric aerosol concentrations, 
and po llu tan t concentrations including ozone, 
water vapor, n itric  oxide, n itric  acid, and 
methane. Balloon 2, which takes data on the way 
up and down as shown in its trajectory here, 
carries both a dustsonde and an ozonesonde for 
in-situ measurements. This University o f  
Wyoming experiment also measures temperature. 
Balloon 3, an experiment o f  the University o f  
Denver, samples atmospheric emission spectra to 
in fe r m ixing ratios o f  N 0 2, H 2 O, CHA, N 2 O, 
H N 0 3, and 0 3. Balloon 4, from  NCAR, carries 
an aerosol and ion sampler to make in-situ 
measurements o f  H 2S 0 4, HNO } , N H \, Na*,
Ca**, Mg**, and CT. /4s noted in the drawing 
above, this balloon gathers its data at constant 
altitude. Balloon 5, also from  NCAR, gathers its 
samples as i t  descends. In-situ measurements are 
gathered from  post-flight analysis o f  samples 
taken a t nine altitudes by the balloon-borne 
cryogenic sampler. Species sampled include CH4, 
H 2. CO, Ne, 0 3, N 20, H 20 , and C 0 2.

The Meteorological Rocket Network  
balloonsondes are launched a t 3  - hr intervals 
from  three sites— Point Mugu, California; Green 
River, Utah; and White Sands Missile Range 
(WSMRI, New Mexico. They measure 
temperature and w ind in situ. Rockets 6, L o k i 
rockets from  the same sites, eject a parachute

package which makes sim ilar measurements along 
a higher fligh t path. Rockets 7 carry chemi- 
luminescent ozonesondes parachute-ejected from  
ARC AS meteorological rockets that reach as high 
as 62 km. The sampling fligh t duration is 40 min. 
These rockets are supplied by the U.S. Arm y. 
Rocket 8 carries an ozone sampler also. This one, 
from  the NASA Goddard Space F ligh t Center, 
also obtains w ind measurements. The 
atmospheric sampler carried a lo ft by  Rocket 9  
makes in-situ measurements o f  water vapor. I t  is 
a pro ject o f  the U.S. A rm y A tmospheric Science 
Laboratory, WSMR. The U - 2 a ircraft from  the 
NASA Ames Research Center w ill make three 
data passes at 18.3, 19.8, and 21.3 km, spending 
30 m in at each altitude. I t  w ill make in-situ 
measurements o f  0 3 and NO at these altitudes.

The WB - S7F aircraft, supplied by the U.S. A ir  
Force fo r the Climatic Impact Assessment 
Program, w ill make in-situ measurements o f  NO,
0 3, H 20 , H N O z, H .S O , A l, Si, Ca, aerosols, 
CHt , and A itken  nuclei. NCAR'sSabreliner 
aircra ft w ill carry a cryosampler to make 
tropospheric measurements o f  the same elements 
being sampled by the NCAR balloon-borne 
cryosampler. A dd itiona lly  a far infrared  
spectrometer w ill make remote measurements o f  
N 0 2, H N 0 3, H 20 , and 0 3. I t  w ill sample the 
atmosphere above the Sabreliner. The WC - 135 
U.S. A ir  Force a ircra ft w ill make in-situ samples 
at altitudes ranging to 12.2 km.
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HAO Seeks Assistance fo r Solar-Interplanetary Model Data and Theory
The High Altitude Observatory solar- 
interplanetary model program would 
welcome university collaboration or 
suggestions on the observatory's major 
project of designing a theoretical model of 
the coronal and interplanetary magnetic 
field and the flow of solar material 
between the sun and the earth. A 
preliminary model exists and work is now 
under way to refine it. When completed, 
the model w ill relate observational features 
of the corona w ith measurements of the 
solar wind near the earth. According to 
Gerald Pneuman at HAO, the model must 
take into account the magnetic field, the 
temperature and density structure of the 
solar wind, and the effects of the sun's 
rotation.

Pneuman views the modeling problem as a 
composite of three separate problems, each 
of which would benefit from university 
input: (1) observations of the solar

An intensive review of the status of the 
Electra aircraft and its instrumentation 
systems was conducted in late February 
following a propeller failure that prevented 
the aircraft from participating in the first 
phase of the A ir Mass Transformation 
Experiment (AMTEX). The Electra was 
flown very little  for several years before 
NCAR acquired it, and a somewhat higher 
than normal failure rate can be expected 
for some of its systems in the immediate 
future. Therefore, a schedule of intensive 
flight tests has been formulated.

Local test flights are providing an 
opportunity to compare airborne 
measurements against tower measurements, 
to perform flight maneuvers, to check the 
performance of the air motion sensing 
system and the inertial navigation system 
(INS), and to determine the drag of 
externally mounted sensors.

During performance trials, the Research 
Aviation Facility can also operate the 
instrumentation systems to check their

A sophisticated and portable C-band radar 
system will be available for research 
applications following its use this summer 
by the National Hail Research Experiment.

The radar being developed by the NCAR 
Field Observing Facility is a coherent high- 
power system capable of processing and 
recording mean doppler frequencies. A 
color television displays processed doppler 
data and reflectivity data. The scan control 
of the radar's antenna is programmable.

atmosphere; (2) observations at 1 AU; and 
(3) developing an actual theory and 
building a simulation model.

In the first area NCAR lacks the observing 
tools necessary to measure the corona's 
temperature structure, although it does 
have programs to measure the corona's 
brightness and density structure. 
Collaborating work w ith Sacramento Peak 
Observatory w ill soon begin to measure the 
coronal magnetic field. Temperature data 
w ill remain a significant missing link.

NCAR makes no direct observations at 
1 AU and needs observational and 
interpretational assistance. Furthermore, 
the 1 AU data available from satellites is 
limited to the plane of the ecliptic.

The model being developed at HAO w ill be 
checked against the extensive inner coronal 
data available from Skylab's synoptic

accuracy and to acquire more operating 
experience.

From March 17 to 30 the Electra was 
scheduled to fly  from Wallops Station, 
Virginia, where the tracking capability of 
one of the Wallops radars was used in 
performance tests of the INS. Other tests 
included calibration of the aircraft's 
horizontal wind measurement and 
determination of the stability of vertical 
wind measurements over the ridge-and- 
valley systems of central Pennsylvania. 
Some of the flights provided flux data over 
the Gulf Stream under meteorological 
conditions similar to those of AMTEX.

Following the equipment installation 
period for the GARP Atlantic Tropical 
Experiment (GATE) Radiation Sub- 
Program, the Electra will undergo final 
tests for GATE in May. It may make a 
short trip  to a hot, humid environment for 
testing the systems under conditions 
similar to those of the equatorial Atlantic. 
The first ten days of June will be spent in 
final departure preparations for GATE.

The portable radar retains the 1° beam 
width characteristic of larger, stationary 
apparatus and can operate at remote 
locations that lack commercial power.

University scientists interested in using the 
system after September 1974 should write 
to Robert Serafin at NCAR or call him at 
ext. 740.

observations. These data should make it 
possible to resolve coronal features and to 
describe the corona and its magnetic fields 
accurately in three dimensions. When 
numerical analysis leading to the final 
computer program is finished, more 
specific problems can be dealt with, 
including refinements in the theory.

For example, if the current belief that the 
solar wind comes from the dark regions of 
the corona is verified, it w ill affect the 
model. The present magnetic field model 
assumes that there are no currents in the 
corona and approximates a potential field 
for the inner corona. Such simplifications 
need refinement before the final model can 
be used to predict day-to-day variability in 
the outer solar atmosphere and the solar 
wind.

Interested collaborators may call Pneuman 
at NCAR ext. 381.

Upper Atmosphere 
Project Aims at 
Expanded GCM
NCAR's long-term goal in upper 
atmosphere work is to obtain a detailed, 
quantitative understanding of the chemical, 
physical, and dynamical processes 
occurring in the atmosphere above the 
troposphere, and to relate these processes 
to both solar variability and lower 
atmospheric phenomena. Successful 
observational and theoretical descriptions 
w ill be used in developing numerical 
models that include the details of coupling 
between the various processes and can 
reliably predict natural and anthropogenic 
changes.

Collaboration is invited on any aspect of 
the project's long-range research plan and 
in laboratory, observational, and modeling 
work. Copies of the Upper Atfnosphere 
multi-year plan are available from John 
Gille at NCAR ext. 351. This document 
details NCAR's present plans in the four 
sub-project areas: chemistry, aerosols, 
stratosphere-mesosphere dynamics, and 
thermosphere-ionosphere dynamics. As an 
example, planned research on the dynamics 
of the stratosphere and mesosphere w ill 
emphasize:

•  Heuristic studies of the dynamic 
processes unique to these regions and 
coupling of them to the lower atmosphere 
(especially in collaboration with university 
investigators).

•  Parameterization of the coupling 
between dynamic, radiative, and chemical 
processes in this region.

•  Upward extension and validation of 
global circulation models to allow

Electra Being Tested Extensively fo r GATE

C-Band Radar System Nears Completion



numerical studies of upper atmosphere 
dynamics; and

Cryogenic A ir Samples Taken on Balloon Flights

•  Description of global-scale meteorology 
through development and analysis of in- 
house remote sensing techniques from 
satellite platforms in conjunction with 
direct observations from rockets and high- 
level balloons.

A study of the distribution of trace gases in 
the stratosphere— particularly those that 
interact with ozone— is under way at 
NCAR with partial support from the 
Department of Transportation (DOT). 
Ten-liter air samples are collected during 
balloon flights by cryogenic cooling in 
stainless steel containers immersed in liquid 
neon. About five liters of each sample are 
used for measuring H2, CH4, CO, N2 O,
C02 , and water vapor. The remainder is 
available for use by scientists in the 
university community; aliquots have 
already been requested by researchers at 
the Riverside and Irvine branches of the 
University of California.

The study w ill be expanded to include ail 
the nitrogen oxides (NOX) in the 
stratosphere. The present apparatus obtains 
one sample at each of eight different 
altitudes, but a newly constructed version 
is designed to take a sample at 16 different 
altitudes. However, reduced DOT funding 
may lim it the number of future balloon 
flights.

Scientists who wish to request samples 
should contact Dieter Ehhalt (NCAR 
ext. 694) for further information.

Danielsen Is New Leader of Aerosol Project
Edwin Danielsen became leader of NCAR's 
Aerosol Project on March 1, following the 
resignation of Irving Blifford. Danielsen 
had been a senior scientist with the project, 
in charge of a meteorology and modeling 
subgroup.

Before coming to NCAR in 1968,
Danielsen was professor of meteorology at 
the University of Hawaii (1966 - 68) and 
associate professor of meteorology at 
Pennsylvania State University (1961 - 66).

According to Danielsen the main emphasis 
of the Aerosol Project is “ to determine the 
role that aerosols play in forming clouds 
and precipitation. We want to study how 
aerosols act as condensation and ice nuclei. 
One compelling reason for pursuing this 
problem is that if man is going to modify 
the weather, the main modification or 
control w ill probably be through aerosols. 
While the group has strong experimental, 
analytical, and meteorological capabilities, 
we want to strengthen the fundamental

work on the physics of particle formation, 
their aggregation, and their effectiveness as 
nuclei."

University scientists interested in 
exchanging ideas with the group should 
write to Danielsen or call him at NCAR 
ext. 463.
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