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Computing Facility Plans Increased Capability
A plan to augment the capabilities of the 
NCAR Computing Facility is now available 
for review and comment by university 
users.

The plan, drawn up to assure that NCAR 
will be able to continue in its mission of 
providing computer facilities of the quality 
and capability required to make significant 
advances in atmospheric research, was 
endorsed by the UCAR Board of Trustees 
at its August meeting. The resolution, 
which noted numerous research questions 
that require large computing capability, 
stated: " I f  the computing and data- 
processing capabilities at NCAR are 
increased promptly, it w ill enable the 
university/NCAR scientific community to 
make the maximum progress in the 
solution of the problems. . . These efforts 
are not only scientifically important, but 
also have the potential to generate informa
tion and techniques of use in solving some 
of the urgent practical problems of the 
nation and the world."

The Plan for Augmenting the Capabilities 
o f the NCAR Computing Facility may be 
obtained from Computing Facility manager 
Stuart Patterson at NCAR ext. 520. It 
outlines a three-stage program for 
increasing computing and remote access 
capabilities for university users.

A mass storage system and an expanded 
front-end system are the first two stages. 
The third stage w ill be acquisition of a 
fifth-generation computer to supplement 
NCAR's Control Data 7600/6600 system; 
the projected volume of required computa
tion implies the need for a machine of 
approximately five times the computing 
power of the Control Data 7600.

The Computing Facility's basic hardware 
now includes the combined 7600/6600 
system with associated high-capacity disk 
storage units and new nine-track tape 
drives and a "fron t end" in the form of a 
small computer that handles remote traffic 
from a growing number of batch terminals. 
Patterson points out that the order of 
acquisition of the augmented capability has 
been planned to meet increased demand 
smoothly over the remainder of the 
decade. He describes the elements of the 
plan as follows:

•  The Mass Storage System. The FY 1975 
and FY 1976 budgets contain funding for a 
minimum system of 1.25 X 1011 bits, and 
an increment of 1012 bits is funded in the 
budget proposed for FY 1978. The present 
data handling system cascades data from 
the tape units (8 X 10s bits on line) to the
8 - billion - b it high performance disk file 
system and then into the 7600 large 
memory, small memory, and central 
processor. With the tape capacity as a 
limiting factor, the disk units are taking the 
place of a mass store, which presents 
problems of both capacity and reliability 
that a true mass storage system can resolve. 
A request for proposals has been issued and 
answered thus far by two candidates: 
Ampex Corporation's TeraBit Memory and 
Control Data's SCROLL. Both are based 
on advances in magnetic tape technology. 
One tape w ill hold as many as 45 billion 
bits, six times the capacity of the present 
disk system. Both systems are expected to 
have 50 times fewer read/write errors than 
the nine-track tape units. The proposals are 
now under evaluation.

•  The Front-End System. A medium-sized 
computer to perform front-end tasks will 
be funded in FY 1976 and FY 1977, with 
delivery anticipated for late in 1976. The 
first task w ill be to provide university 
scientists with interactive terminals to 
permit participation in large-scale modeling 
or data processing efforts individually or 
jo in tly with NCAR scientists. The front 
end will also interface directly with the 
mass storage system and perform catalog 
interrogation and maintenance, resource 
allocation and scheduling, and management 
of low-speed input/output devices.

•  The Fifth-Generation Computer.
Funding of a new machine would begin in 
FY 1976, with installation projected for 
1977, provided the candidate machines 
meet performance requirements. Machines 
under consideration are the Control Data 
STAR, the Texas Instruments Advanced 
Scientific Computer (ASC), and a model 
being developed by Cray Research, Inc. (a 
new corporation founded by Seymour 
Cray, who was the designer of Control 
Data's 6600 and 7600). The Geophysical 
Fluid Dynamics Laboratory in Princeton 
has purchased a four-processor ASC, and 
Lawrence Livermore Laboratory has

acquired a STAR; by the spring of 1975 a 
considerable amount of operating experi
ence w ill have been accumulated, from 
which NCAR's Computing Facility w ill 
benefit. Partial benchmarking has not been 
entirely encouraging, according to Patter
son, for a variety of reasons, among them 
the significantly slower running of 
sequential (scalar) code. An appendix to 
the Computing Facility's planning 
document describes in detail the prelim i
nary test results of these two machines.

The Cray machine may not be familiar to 
many university users; it is still undergoing 
initial testing and w ill not be ready for 
benchmark testing until the spring of 1975. 
It w ill contain both scalar and vector 
hardware, a register and functional unit 
architecture similar to that of the Control 
Data 7600, a million-word memory 
(64 - b it words), and an expected cycle 
time of 12 nsec (cycle time for the STAR 
is 40 nsec, and various models of the ASC 
run 70 - 90 nsec; the 7600's cycle time is
27.5 nsec).

If no machine meets NCAR standards in 
time, acquisition of a fifth-generation 
machine may have to be postponed for two 
years beyond present projections. In that 
event, the written plan calls for the 
addition of a second Control Data 7600 
until a fifth-generation machine can be 
acquired. The chief consequence of the 
alternative plan would be a longer 
turnaround in data processing, which 
would be fe lt most in GARP activities—  
field data from the First GARP Global 
Experiment would undergo preliminary 
processing, but long-term analysis might be 
postponed. University users will retain 
their present share of computing time, 
however, and the mass storage and 
expanded front-end system should enable 
them to continue and perhaps increase 
effective use of the NCAR computing 
capability.

Patterson urges university users to take the 
opportunity now to make known the kinds 
of computing capabilities that NCAR 
should have, giving careful consideration to 
the written plan and the front-end system 
in particular. Ideas and comments on the 
development program should be directed 
to Patterson at NCAR ext. 520.

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 via FTS by dialing (303) 494-5 plus 
the extension; however, some extensions can only be reached through the switchboard, 
(303) 494-5151. From commercial telephones, call the switchboard and ask for the 
extension. This information is noted with the name of the NCAR contact.



GATE Data Processing is Under Way
A new GATE Information Bulletin w ill 
provide a summary of the GATE field 
phase, detailed information on the 
schedule of availability o f both prelimi
nary and processed GATE data, and 
other kinds of information useful to 
researchers interested in GATE data and 
results. The bulletin w ill be distributed 
to all UCAR GARP contacts, those who 
received NOAA's GATE News, and 
others interested in GATE.

A collaborative effort between NCAR 
and the various U.S. agencies that 
participate in GATE, the bulletin w ill be 
edited by Stanley Ruttenberg of the 
NCAR GARP Project. The first issue 
will include a timetable of the avail
ability of GATE data and a summary of 
Phases I and II of the GATE field 
program.

Members of the atmospheric sciences 
community who may not be on the 
various lists and who wish to receive the 
new bulletin should send their names 
and addresses to Ruttenberg at the 
NCAR address or call him at NCAR 
ext. 231.

With the field phase of GATE completed, 
the collecting, collating, quality-checking, 
and processing of GATE data is under way. 
Preliminary data w ill be available to the 
scientific community during January - 
March 1975. According to the GATE 
International Data Management Plan, final 
and complete data sets should become 
available about March 1976.

Some preliminary data processing was done 
in Dakar during the field phase, so that 
some of the data could be used for 
forecasting and planning of day-to-day 
observing programs. A few special 
products— such as A-scale maps fo r all 
days and B-scale maps for selected days—  
was prepared so that assessments could be 
made of the status of data collection and 
the degree of success in meeting the 
objectives of the various subprograms. 
Details of the aircraft missions were 
documented (aircraft flown, flight tracks, 
reports of the mission and aircraft 
scientists) and some preliminary evaluation 
was made of the performance of the 
aircraft data systems (see NCAR 
Newsletter No. 3, May 1974). Finally, the 
international data manager at Dakar kept a 
running assessment of the total data 
collection based on reports from the ships, 
the GATE Aircraft Data Management and 
Analysis Program (GADMAP), and 
information received from the synoptic 
scale subprogram center at Bracknell,
United Kingdom. Much of this early 
information and data w ill be available on 
microfilm or magnetic tape early in 1975, 
through the World Data Centers (WDCs) at

Asheville, North Carolina, and in Moscow, 
USSR.

Each nation participating in GATE is 
responsible for collating, checking, 
validating, and formatting its own data 
sets. These w ill be done at National 
Processing Centers (NPCs) in each country. 
The NPCs will then supply their validated 
final data sets to the WDCs and the 
Subprogram Data Centers (SDCs) by March
1976. (See the accompanying table for a 
description of the SDCs.) The SDCs will 
then further collate the national data sets 
according to the needs of the national 
subprogram and send them to the WDCs 
for distribution to interested scientists. 
These final merged data sets are expected 
to be available in about March 1977.

Before then, however, data sets for a few 
high-priority periods will be available.
These periods w ill be chosen by the 
subprogram scientists and the international 
GATE management team in Dakar and 
given high priority for early processing by 
the various NPCs and collating by the 
SDCs.

Aircraft data, NCAR's data responsibility, 
are being handled by GADMAP under Alan 
Miller of the NCAR GARP Project. For 
further information on the GATE aircraft 
data, call him at NCAR ext. 230.

A regular source of information on the 
availability of GATE data will be the new 
GATE Information Bulletin (described in 
box at right).

First Field Experiment 
Planned for 
Project Dustorm
Project Dustorm, a combined field and 
aircraft experiment, is being planned by 
Edwin Danielsen of the Atmospheric 
Aerosol Project (AAP). The project will 
investigate influences of aerosols on 
developing weather— particularly severe 
storms. The first of several field experi
ments is tentatively planned for April 1975 
in an area extending from the Rocky 
Mountains to the central United States. A 
second experiment is proposed in the 
midwest in April 1977 and a third in 1979 
in North Africa or Asia where conditions 
are also favorable for rapid, large-scale 
cyclogenesis and the development of major 
dust storms. Collaboration by university 
scientists is invited in all phases of Project 
Dustorm.

According to Danielsen, AAP's work in 
1972 and 1973 established that major dust 
storms could be predicted two days in
advance---- enough time to marshal and
direct a combined ground-based and 
airborne observational effort. Similar lead 
times will be essential to Project Dustorm.

The aim of the project is to test three 
possible mechanisms by which aerosols can 
affect severe convective storms:

•  Triggering of coalescence by large soil 
particles. Large-volume samples w ill be 
used to establish whether such particles

TABLE OF SDCs

GATE subprogram data processing responsibilities are divided among centers at Hamburg 
(Federal Republic o f Germany), Washington, Bracknell (United Kingdom), Brest (France), and 
Leningrad (USSR). There, national resources are being used to refine the data sets and sharpen 
the focus of the specific data areas. These are:

Bracknell Synoptic scale: large-scale atmospheric phenomena and their interactions w ith 
cloud clusters from  the level of the earth or ocean up to  the lower stratosphere

Hamburg Boundary layer-, processes w ith in  the lowest 2,000 m of the atmosphere that 
determine the heat and moisture available to  convective cloud systems from  
below; interactions between the sea surface and subcloud layer, and between 
the subcloud layer and cloud, as well as their influence on convection

Washington Convection : life cycles of individual clouds, cloud clusters, and mesoscale 
convection, as well as the undisturbed atmosphere; interactions between and 
among single clouds, clusters, the boundary layer, the Intertropical Conver
gence Zone, and atmospheric waves

Leningrad R adiation : atmospheric radiative processes and their contributions to the 
form ation o f tropical clouds; calculation of the balance of incoming and out
going radiation at the earth's surface and at the top o f the atmosphere

Brest Oceanography: characteristics of the sea surface and energy transfer across the 
air-sea boundary as they relate to  convective activ ity ; other air-sea phenomena



remain suspended as the dust is advected 
toward the developing storms.

•  Freezing of supercooled water droplets 
by small soil particles which include clays 
and organic material. The size distribution 
of small soil particles w ill be monitored, 
and bulk and cascade impactor samples w ill 
be gathered for laboratory analysis.

•  Modulation of the degree of super
saturation in clouds by the entrainment of 
submicron-size stratospheric aerosols. Since 
large-scale cyclogenesis always produces 
tropopause folding, stratospheric air pours

into the midtroposphere. The stratospheric 
particles can then be sampled at tropo
spheric levels before they are entrained by 
the convective storms.

For the 1975 field experiment, Danielsen 
has applied for use of the following NCAR 
aircraft to accompany sampling at one or 
more ground stations:

•  A Queen A ir aircraft, to monitor the 
dust-generation region

•  The Sabreliner jet aircraft, to follow the 
dust as it is advected eastward toward

the line of severe weather (which is 
generated by the same large-scale 
cyclogenesis that produces the dust 
storm)

•  The Electra aircraft, to monitor strato
spheric aerosols transported downward 
during tropopause folding.

Experimentalists interested in taking 
measurements either on the ground or with 
their own aircraft should call Danielsen to 
discuss details; his extension at NCAR is 
463.

NCAR and Universities Cooperate to Increase M inority Enrollments 
in Atmospheric Sciences
NCAR's two-year-old program to boost 
m inority participation in the atmospheric 
sciences has identified m inority students 
interested in the field and assisted faculty 
and students in schools with predominant
ly m inority enrollments to develop a 
consciousness of opportunities in 
atmospheric science for m inority science 
students. UCAR university graduate 
departments have recruited m inority 
students from the NCAR program, and 
aspects of NCAR's experience in 
developing the program's structure and 
format may provide useful insights for 
university departments w ith an interest in 
initiating parallel or similar programs.

The NCAR Advanced Study Program 
(ASP) developed the Summer Fellowships 
for Minority Students and Faculty to 
contribute to the solution of a complex 
problem. “ It is widely recognized," says 
ASP chairman Peter Gilman, "tha t too few 
ethnic minority members are found in 
professional positions in the atmospheric 
sciences. Part of the problem is that not 
enough students have gotten started 
through the atmospheric sciences academic 
'pipeline'; so we have begun with the 
undergraduate."

Working with the Atlanta University 
Center, a consortium of six predominantly 
Black schools (including Clark, Morehouse, 
and Spelman Colleges), ASP gave summer 
fellowships to three Black women and 
three Black men in 1973. A second group 
of six students came to NCAR in the 
summer of 1974. The students receive a 
monthly stipend and travel expenses. In 
addition to research project work with 
individual NCAR scientists (see NCAR 
Newsletter No. 3, May 1974), the 1974 
students attended a seven-week series of 
lectures, seminars, and problem discussions 
on atmospheric sciences led by Conway 
Leovy of the University of Washington.

Of the 1973 students, one is now studying 
atmospheric sciences at MIT on a UCAR 
fellowship, another is doing the same at the 
University of Wisconsin, a th ird plans to 
enter graduate school in atmospheric

sciences in early 1975, and a fourth is 
studying electrical engineering at Stanford.

Gilman notes that the program began when 
Walter Orr Roberts, UCAR past president, 
and John Firor, NCAR executive director, 
made first contact with faculty members in 
the Atlanta colleges in 1972. They worked 
principally with C. S. Kiang of the physics 
department of Clark College. Plans for a 
program to be incorporated within the 
Advanced Study Program were made over 
the next several months. In the fall of 
1973, after the experience of the first 
summer, Gilman led a team of five NCAR 
scientists who gave lectures at the Atlanta 
colleges and invited science undergraduates 
to apply for the new fellowships. The 
program's connections have since extended 
to include faculty from Prairie View A&M 
College in Prairie View, Texas— a 
predominantly Black school— and from 
Metropolitan State College in Denver, 
which has a significant Chicano enrollment. 
A faculty member from Prairie View, one 
from Metro, and a third from Clark College 
in Atlanta spent the summer of 1974 at 
NCAR developing their own atmospheric 
research interests, in order to be able to 
influence more m inority students to 
consider atmospheric science careers.

The program's first contact, C. S. Kiang, is 
now at NCAR on a two-year visiting 
appointment with the Atmospheric 
Aerosol Project. He was instrumental in 
initiating the m inority program and guiding 
its development in Atlanta. Grayson 
Walker of the Clark College physics 
department (who spent the summer of 
1974 at NCAR) is now continuing Kiang's 
efforts in Atlanta. Charles Merideth of the 
Atlanta University Center also assisted 
greatly in organizing the program within 
the Atlanta colleges.

"The aim of the program, beyond 
recruiting and training a new group each 
year from a few schools with substantial 
m inority enrollments," Gilman says, "is to 
develop relationships with particular 
schools in order to build up a conscious
ness of opportunities in atmospheric

science among both students and faculty of 
predominantly m inority institutions. We 
want to give any assistance we can to the 
efforts of science faculty members to 
develop self-sustaining programs that can 
influence students toward atmospheric 
science. Concurrently with encouraging 
students, we also hope to help faculties to 
develop undergraduate teaching and 
research programs, through such means as 
exchange visits of faculty and staff.

"A  part of this program's success," Gilman 
adds, "has been the result of its interaction 
with universities w ithin UCAR whose 
graduate departments have recruited 
NCAR summer students." Gilman sends 
information on each student to all UCAR 
universities, and will mail the same 
information to non-UCAR schools 
requesting it. "We th ink the program is 
showing that m inority students are 
interested in atmospheric science, and we 
are eager to pass on our experience to 
schools comtemplating the initiation of 
their own minority student programs. The 
State University of New York at Albany 
and MIT also have small summer tutorial 
programs to introduce minority students to 
graduate work in the atmospheric 
sciences," Gilman reports. "Besides 
recruiting the NCAR summer students into 
their graduate programs," he says, "univer
sity departments may consider setting up 
visiting or exchange programs with the 
schools participating in the NCAR program 
and similar institutions."

NCAR's own program plans for the 
summer of 1975 include the development 
of contacts w ith more predominantly 
Chicano schools and with the University of 
Alaska, which has Alaska Native students.

Gilman urges interested faculty members 
and atmospheric scientists to call him at 
NCAR ext. 400 for more information or to 
discuss possible interactions.



Membership and Role of 
RAF Advisory Panel Are Enlarged

NCAR Projects Review 
Progress and Plans

A change in the composition and function 
of the advisory panel for the NCAR 
Research Aviation Facility (RAF) has been 
made recently in order to bring the 
scheduling of university and NCAR use of 
the facility into the same process. In the 
past, the RAF advisory panel reviewed 
applications for RAF support only from 
university projects, while NCAR manage
ment handled requests for support to 
NCAR projects.

Under the new scheme, imposed by UCAR 
president Francis Bretherton, the RAF 
advisory panel includes representatives of 
NCAR in addition to the present university 
and government agency members. One- 
third of the members of the panel 
represent each constituency. The panel has 
also been charged with an added 
responsibility: to develop long-range plans 
that w ill reflect the needs of the NCAR/ 
university community, consistent w ith 
RAF's commitment to large-scale projects 
and with NCAR's mission to support

individual ur, versity scientists in their 
research.

The panel w ill make recommendations on 
scheduling of support to both NCAR and 
university projects, and it w ill also make 
periodic assessments of general aspects of 
aviation support to atmospheric science. 
The assessments w ill be useful as a context 
w ithin which the development of RAF 
future plans can take place. The panel's 
new structure and augmented responsibil
ities w ill be effective after its semiannual 
meeting in November.

Scientists desiring RAF support for their 
research should continue to submit 
proposals to the advisory panel via the 
office of the acting director of the 
Atmospheric Technology Division, Wesley 
Melahn. Inquiries about format for 
proposals and about the new panel 
structure should be directed to Melahn at 
NCAR ext. 391.

During the period from 9 to 23 September, 
leaders of NCAR divisions, projects, and 
facilities reviewed progress during the past 
year and described future plans to 
audiences consisting of UCAR trustees, 
members of the UCAR Budget and 
Program Committee, members of project 
advisory committees (composed of 
scientists from universities and other 
research institutions), members of facility 
advisory panels, NCAR senior scientists, 
and other NCAR staff. Approximately half 
a day was devoted to each presentation. 
The purpose was to describe recent 
accomplishments and to indicate directions 
of future work.

Detailed plans for the coming two years 
and general plans for the next five years 
were presented and discussed. Written 
plans were distributed before the presenta
tion. They are designed principally for 
internal distribution and for consideration 
by NCAR management. Those desiring to 
see draft plans for any NCAR unit may 
obtain them by calling Harriet Crowe, 
assistant to the UCAR president, at NCAR 
ext. 429.

UCAR Member Institutions
University of Alaska 
University o f Arizona 
California Institute o f Technology 
University o f California 
Catholic University o f America 
University o f Chicago 
Colorado State University 
University o f Colorado 
Cornell University 
University o f Denver 
Drexel University 
F lorida State University 
Harvard University 
University of Hawaii
University o f Illino is at Urbana-Champaign

Iowa State University
Johns Hopkins University
University o f Maryland
Massachusetts Institute o f Technology
McGill University
University o f Miami
University o f Michigan
University of Minnesota
University o f Missouri
University of Nevada
New Mexico Institute of Mining and Technology 
State University o f New York at Albany 
New Y ork University 
Ohio State University 
University o f Oklahoma

Oregon State University
Pennsylvania State University
Purdue University
Rice University
Saint Louis University
Stanford University
Texas A&M  University
University of Texas
University of Toronto
Utah State University
University o f Utah
University o f Washington
University o f Wisconsin
Woods Hole Oceanographic Institu tion
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