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Members' Representatives Attend Annual Meeting
A t their annual meeting held at NCAR 
October 8- 10,  UCAR members moved to 
increase participation by the members by 
giving them responsibility for decisions 
regarding membership and university 
relations. They appointed a Membership 
Committee as follows: Jean Allard 
(chairwoman). University of Chicago;
A. Ray Chamberlain, Colorado State 
University; John Dutton, Pennsylvania 
State University; Helmut Landsberg, 
University of Maryland; and Thomas 
Rogers, Cornell University.

The members elected four institutional 
trustees: A. Ray Chamberlain, Colorado 
State University; John Dutton, Pennsyl
vania State University; Paul Fye, Woods 
Hole Oceanographic Institution; and 
Roland List, University of Toronto; and 
one trustee-at-large, Kenneth Boulding, 
University of Colorado.

The members' Nominating Committee for 
1975, responsible for nominating candi
dates for trustees and committee members, 
was appointed: A. Ray Chamberlain 
(chairman); T. Neil Davis, University of 
Alaska; E. Wendell Hewson, Oregon State 
University; Morris Neiburger, University of 
California; and Eberhard Wahl, University 
of Wisconsin.

The Members' Representatives voted to 
continue the moratorium on accepting new 
member institutions in UCAR for one 
more year. They directed the new 
Membership Committee to study the 
general question of UCAR membership, 
including criteria for membership, and to 
report at the 1975 annual meeting.

Prior to the annual members' meeting, the 
UCAR Board of Trustees held a regular 
quarterly meeting. The major item on the 
agenda was discussion of the status and 
future of the National Hail Research 
Experiment.

A new University Relations Committee was 
created and its members are: John A. 
Young (chairman), University of 
Wisconsin; John Geisler, University of 
Miami; James Holton, University of 
Washington; John McCarthy, University of 
Oklahoma; Albert Pallmann, Saint Louis 
University; Ronald Prinn, Massachusetts 
Institute of Technology; Thomas Seliga, 
Ohio State University; J. J. Stephens, 
Florida State University; and Richard 
Thorne, University of California.

The former Evaluation and Goals 
Committee was renamed the Scientific 
Programs Evaluation Committee (SPEC),

and the bylaw wording was sharpened 
regarding the trustee responsibility for 
setting goals for UCAR and NCAR. 
Members of the SPEC are: Robert 
Ragotzkie (chairman). University of 
Wisconsin; Eric Kraus, University of Miami; 
Richard Lindzen, Harvard University; 
Roland List; and Elmar Reiter, Colorado 
State University.

The Members' Representatives defeated a 
proposed bylaw revision that would allow 
institutional trustees to be chosen from 
among UCAR members but not necessarily 
from among the Members' Representatives. 
They asked that over the next year trustees 
consider how to broaden the spectrum of 
scientific expertise on the board.

Copies of the minutes are available from 
UCAR administrative assistant Harriet 
Crowe, NCAR ext. 429.

The first UCAR forum, "Atmospheric 
Implications of Energy Alternatives," was 
held concurrently with the annual meeting. 
University and NCAR scientists gave 
presentations, summaries of which are also 
available from Ms. Crowe.

Bretherton Discusses NCAR/University Interactions
During their annual meeting, the UCAR 
Members' Representatives heard an address 
by UCAR President Francis Bretherton 
outlining recent measures to strengthen 
NCAR/university interactions— a subject 
to which he pledged increased attention 
when he took office a year ago.

Bretherton said that jo in t NCAR and 
university progress in the atmospheric 
sciences requires mutual responsiveness and 
implies a common interest in maintaining 
high research standards and selecting the 
most important research problems. In an 
era of meager resources and with society 
attuned to problems of food supply, 
energy generation, and environmental 
quality, we must outline our priorities 
thoughtfully and responsibly, he said.

Advisory Groups

Reviewing steps to increase university 
influence on NCAR's long-range planning 
and decision-making, Bretherton cited the 
recent establishment of a Science Advisory 
Committee to provide guidance to him 
about directions and priorities for NCAR's 
programs and to serve as an informed 
liaison with the university community. 
(The ten committee members, national 
leaders in the atmospheric sciences, were 
listed in NCAR Newsletter No. 7, 
September 1974.)

Advisory committees for all NCAR 
projects (basic organizational units) and 
the High Altitude Observatory have also 
been established to provide "good, hard
hitting advice at the working level," and to 
promote involvement of university

scientists— including committee 
members themselves— in the work of 
each project.

The existing advisory panels for NCAR 
facilities w ill continue to oversee facility 
needs and developments and to review 
facility-use requests. Review procedures 
have been revised to improve coordination 
between NCAR and NSF when university 
grant proposals to NSF include require
ments for NCAR facilities. Also, revision of 
the NCAR aircraft-use policy has brought 
parity to NCAR and university requests by 
requiring both groups of scientists to 
submit their request to the Aviation 
Facility advisory panel for scheduling. 
Bretherton said increasing competition for 
use of the NCAR General Circulation 
Model (GCM) has prompted the establish
ment of a steering committee to coordinate
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GCM computer requests for both 
university and NCAR scientists.

Special Assistant

An important step in fostering NCAR- 
university relations w ill be Bretherton's 
appointment of a special assistant for 
university relations who w ill be responsible 
for "listening to university voices on all 
levels in order to identify trouble spots 
before they become long-term sources of 
irritation and inconvenience." The special 
assistant w ill stay in close contact with 
university faculty and students and with 
NCAR staff to assist interactions among 
them. Informing the university community 
of opportunities for such interactions is the 
primary purpose of the NCAR Newsletter, 
which began publication last March. To 
measure the Newsletter's effectiveness 
Bretherton said he would soon undertake a 
survey of reader opinions.

Collaboration

Apart from jo in t involvement in large 
programs (such as the GARP Atlantic 
Tropical Experiment, the Apollo Telescope 
Mount, and the National Hail Research 
Experiment), university and NCAR 
scientists currently collaborate on about 70 
research projects. Many collaborations are 
outgrowths of university visits to NCAR, 
which numbered 279 visits of at least one

month during fiscal 1974. Disclaiming full 
reliance on statistics alone, Bretherton said 
that coauthored papers provide some 
measure of interaction: during the past 
year 58 (20%) of the 289 journal papers 
published by NCAR staff were coauthored 
with colleagues at universities and other 
research institutions.

Increased support to graduate students is 
planned through earmarking of funds for 
students to take part in jo in t projects 
between NCAR and university scientists. 
NCAR scientists continue to hold appoint
ments with various universities.

Facility Support

NCAR facilities provide support to many 
university programs, with university 
computer use amounting to about 28% of 
NCAR's total computer output. The 
National Scientific Balloon Facility 
(NSBF) provides 80 - 100 balloon flights 
per year to predominantly non-NCAR 
scientists, and in fiscal 1974 about half of 
the Research Aviation Facility's total 
research flight hours were devoted to 
projects of university research groups or 
individuals.

The NSBF is developing a long-duration 
flight capability that w ill greatly increase 
the possibilities for balloon-borne 
experimentation (see Newsletter No. 6,

August 1974). The Electra aircraft, 
acquired and instrumented for GATE, is a 
sophisticated instrument platform available 
for use by university scientists. A major 
event in the past year was the implementa
tion of a remote job entry system to link 
terminals at university campuses with 
NCAR's computers (see Newsletter No. 5, 
July 1974). Nine universities had joined 
the system by October. Further improve
ment in remote access is planned through 
establishment of terminal service that w ill 
be more interactive.

Continued Progress

Bretherton expressed appreciation to the 
UCAR Board of Trustees and Members' 
Representatives who have devoted 
substantial time to UCAR affairs over the 
past year, and commended the invaluable 
assistance he has received from the 
Executive and the Budget and Programs 
board committees. He said that the effort 
to strengthen university/NCAR relations 
cannot be relaxed and that he will continue 
to explore a variety of new possibilities in 
the coming year.

A brief text of Bretherton's remarks, 
containing more detailed statistics, is 
available from his assistant, Harriet Crowe, 
at NCAR ext. 429.

Three-Dimensional Data From A Modeled 
Boundary Layer Are Available
Magnetic tapes containing detailed fields of 
the three velocity components (virtual 
potential temperature, specific humidity, 
and subgrid-scale turbulence energy) and 
pressure fluctuations are available for use 
by the scientific community in a variety of 
studies, according to James Deardorff, 
leader of the Small-Scale Analysis and 
Prediction Project (SSAPP).

The data are from Deardorff's numerical 
simulation of day 33 of the Australian 
Wangara data of Reginald Clarke 
(Commonwealth Scientific and Industrial 
Research Organization). They cover a 
simulated time period from 1227 to 1321 
Local Time, when there was a well-mixed 
layer of 1200 m thickness under clear 
skies. The modeled region is 5 km square 
and 2 km high, with data located at 64,000 
grid points every 8 s in time.

A set of 24 seven-track tapes, w ith words 
packed 4 to 1, can be borrowed over a 
short term for copying purposes; alterna
tively, a smaller set of nine-track tapes can

be used at NCAR or through a remote 
terminal to NCAR's Control Data 7600 
computer.

Examples of uses for the data are:

•  Studies of turbulence closure assump
tions of one-dimensional models of the 
unstable atmospheric boundary layer

•  Studies of diffusion of particulate 
matter released in any desired configura
tion and advected by the three- 
dimensional, time-dependent velocity 
field

•  Construction of movies of the evolution 
of eddies within the mixed layer

A  more complete description of Dear
dorff's model and of procedures for 
extracting data from the tapes can be 
obtained by writing Lois Gries, SSAPP 
secretary, or calling her at NCAR ext. 492.

HAO Coronal Dynamics 
Program Takes Shape
The next peak of the sun's 22 - year cycle 
will occur in 1979. A report recently issued 
within NCAR and available to interested 
scientists gives new details of the major 
effort launched last spring by the High 
A ltitude Observatory (HAO) to meet the 
solar maximum with an ambitious ground- 
based coronal dynamics observing program 
(Newsletter No. 3, May 1974).

Roger Kopp of HAO is principal investiga
tor for the coronal dynamics project, 
which w ill research problems ranging from 
determinations of the mass and energy 
ejected by solar prominences and coronal 
disruptions to detection of various wave 
motions in the corona.

Kopp explains that the program derives 
from a major discovery made and 
confirmed over the past three years: that 
the corona at optical wavelengths is not a 
relatively quiescent atmosphere, as 
previously thought. The satellites OSO-7 
and Skylab found many sudden, dramatic 
events, now collectively termed coronal 
transients. The Skylab observations showed 
that they often take the form of gigantic 
loops expanding outward at velocities of 
200 - 1,000 km s_1. Skylab further revealed 
a high transient frequency and a correla
tion between transients and prominence
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eruptions at or near the solar limb (edge of 
the solar disk).

The meaning of this correlation must now 
be sought. What is the initial interaction 
between an ascending prominence, for 
example, and the overlying corona in terms 
of energy transport, mass motions, 
magnetic field changes, and other indices 
during a typical transient? To answer the 
question, Kopp's program is developing the 
capability to make frequent high-resolution 
observations of prominence eruptions and 
accompanying coronal transients 
simultaneously.

Two new instrument systems, an updated 
K-coronameter and a prominence 
tachometer, w ill be built under the 
direction of Kopp and co-investigators 
Richard Hansen and Robert Lee of HAO. 
The table compares some features of the 
new Mark III K-coronameter with the 
capabilities of recent satellites and the 
present ground-based instrument at HAO's 
Mauna Loa observing station.

The two complementary sets of data to be 
obtained from these systems w ill permit 
detailed investigation of prominence/flare/ 
corona interactions. They w ill also help to 
establish whether a relationship exists 
between transient frequency and the 
sunspot cycle and what effect transients 
may have on preexisting coronal magnetic 
field configurations. The inner coronal 
observations w ill play a crucial role in 
detection of the magnetic field line 
reconnection process postulated by many 
investigators.

The prominence tachometer w ill record 
emissions from eruptive prominences over 
a broad (±20 A) but finely discriminable 
(1 - A bandpass) range of wavelengths 
about the Ha spectral line at 6563 A, 
enabling accurate determination of 
prominence doppler velocities. The 
equipment will permit prominence activity 
over about 80% of the solar surface to be 
recorded at one time.

The two instrument systems will work in 
tandem, covering 1.1 to 3.0 solar radii 
(R0).The Mark III K-coronameter w ill use 
arrays of light-sensitive silicon diodes to 
take measurements at all heights above the 
solar limb simultaneously. The prominence 
tachometer will have a Fabry-Perot tunable 
etalon for spectral discrimination, and the 
video detector w ill feed a real-time TV 
display of color-coded doppler shifts. Both 
instruments w ill share a minicomputer for 
control and quick-look purposes.

The diode arrays are now undergoing 
testing in HAO's electronics shop, and 
practical methods (such as cooling systems) 
are being devised to reduce noise in the 
diode signal amplifiers. Various polariza
tion modulators for the K-coronameter are 
also under consideration.

Arrangements are being worked out for 
collaborative observations to be 
undertaken. "The unsolved questions are 
complex enough to require a great diversity 
of observations," Kopp says, "and these 
can be furnished only when many 
programs function in conjunction with one 
another." Contacts have been established 
w ith individual scientists and institutions, 
including the University of Colorado Radio 
Observatory at Nederland, Colorado; the 
University of Maryland Radio Observatory 
at Clark Lake, California; the Sacramento 
Peak Observatory; and Australia's Culgoora 
Radio Observatory.

"A ll our studies can also be vastly 
enriched," Kopp concludes, "by the 
availability of data from future space 
missions. Our ground-based capability is 
being developed with support to future 
space ventures in m ind."

For more information or to obtain a copy 
of the coronal dynamics observing 
program, call Roger Kopp at HAO (NCAR 
ext. 381).

COMPARISON OF W HITE-LIGHT CORONAL OBSERVATIONS

Instrument

Parameter

Best current 
ground-based 
observations 
(Mauna Loa)

New HAO  
K-coronameter 

design

Orbital 
coronagraph 

(Skylab ATM)

Orbital
coronagraph

(OSO-7)

Area covered
Angular
resolution
Cadence (time 
required for 
one picture)

1.1 - 2.0 R0 

1 arc min

2 - 3  h

1.1 - 3.0 Rs

10 arc s

1 min

1 .5 -6 .0  Ra 

8 arc s

40 s

3 .0 - 10.0 R® 

1 arc min

11 - 90 min

The ascending prominence o f  October 28, 1972, photographed in the ligh t o f  Ha (6563 A ) a t the 
Mauna Loa station o f  the High A ltitu d e  Observatory, is a typical example o f  large-scale mass ejection 
from  the sun. Instrum entation curren tly  under development as pa rt o f  HAO's coronal dynamics 
program w ill pe rm it in-depth studies o f  such transient events, including their in itia ting  mechanism and 
the ir e ffect on the overlying corona.



Portable Ground Station Added to ARIS IIIObjective Analysis 
Scheme Can Be Used 
By University Researchers
A multivariate statistical objective analysis 
scheme to automate the specification of 
initial data in atmospheric models having 
latitude-longitude grids is available to 
university researchers. Designed by Thomas 
Schlatter and Grant Branstator of NCAR's 
Numerical Weather Prediction Project and 
Linda Thiel of the NCAR Computing 
Facility, the scheme is intended primarily 
for use with global prediction models such 
as the NCAR General Circulation Model 
(GCM) and secondarily as a diagnostic tool.

The multivariate scheme analyzes the 
geopotential height, h, and the u and v 
components of the wind simultaneously, 
using observed values of h, u, and v. The 
statistical weightings used to derive the 
grid-point values depend on covariances 
among so-called forecast errors in h, u, and 
v (differences between observed and 
forecast values of these quantities).

The scheme operates by accessing tapes 
containing raw data from the National 
Meteorological Center and sorting the data 
by time, latitude, and longitude. The data 
are computer-checked for internal consis
tency and displayed on the CALCOMP 
mechanical plotter to enable further, 
manual checking. Grid-point analyses are 
then performed to obtain h, u, and v on 
ten pressure surfaces from 850 to 70 mb.

The objective analysis scheme was 
developed over a two-year period and 
became operational in October. It 
combines the differences between observed 
and forecast values rather than combining 
the observations themselves, so a first guess 
is needed (based on climatology, a forecast 
model like the NCAR GCM, or even a hand 
analysis) to initialize the scheme itself.

The only existing similar scheme was 
designed by Ian Rutherford of the 
Dynamic Prediction Research Division, 
Environment Canada; however, it is used 
over a limited rather than a global area as is 
Schlatter's.

University researchers interested in the 
objective analysis scheme should call 
Schlatter at NCAR ext. 679, or write to 
him at the NCAR address The scheme is 
currently usable only with the NCAR 
computers, and prospective users from 
universities should submit the customary 
proposal requesting computer time. 
Researchers who wish to make use of the 
NCAR GCM as a basis fo r work with the 
objective analysis scheme w ill also need to 
discuss their project with Warren Washing
ton (NCAR ext. 674), who is in charge of 
coordinating uses of the GCM.

A portable ground station for use with the 
Research Aviation Facility (RAF) Aircraft 
Recording Instrumentation System 
(ARIS III) enables real-time processing of 
tapes generated on board aircraft. The 
station can generate computer-compatible 
tapes and play back and display data from 
them, in the field, so that instruments can 
be checked and preliminary experimental 
results can be obtained during field 
experiments.

The system was first used in the GARP 
Atlantic Tropical Experiment (GATE), and 
the station is currently available to univer
sity researchers for use w ith any of RAF's 
three ARIS Ill-equipped aircraft; requests 
may be made fo r an ARIS Ill-equipped 
plane including the ground station. A 
ground source of power is required.

The capability of the combined airborne 
and ground ARIS system to accept and 
record data signals is as follows;

•  Time information consists of manually 
entered year, month, and day and system
generated hour, minute, and second. The 
time of day is accurate to one part per 
million from a manual preset and start, and 
it is included in all five digital outputs.

•  Five fixed-rate analog inputs are sampled 
once per frame and included on all five 
digital outputs.

Revisions in the structure of NCAR's 
Atmospheric Analysis and Prediction 
Division (AAP) were made last month to 
provide a better focus for the research 
activities related to NCAR's participation 
in the Global Atmospheric Research 
Program (GARP) and to facilitate univer
sity and jo in t NCAR/university use of the 
General Circulation Model (GCM).

According to Cecil Leith, AAP division 
director, AAP projects are as follows (new 
projects are indicated by a star):

★ Numerical Weather Prediction. Richard 
Somerville (ext. 456), project leader. 
Purpose: to develop and test theoretical 
models and computational procedures 
fo r increasing the accuracy and range of 
large-scale weather forecasts.

•  GARP Atlantic Tropical Experiment 
(GATE). Edward Zipser, project leader 
(on leave until June 1975); acting 
project leaders: Margaret LeMone 
(ext. 502), scientific; Daniel Rex 
(ext. 239), administrative. Purpose: to 
understand the roles played by cumulus 
convection in tropical circulation and by 
the tropics in the global circulation.

•  Thirty-five programmed-rate analog 
inputs are sampled at rates that depend on 
the selected program. Each input is 
included in one of four digital outputs.

•  The 144 parallel digital inputs are 
sampled once per frame and included in all 
four digital outputs containing pro
grammed analog information. In the 
present configuration, 72 of the parallel 
digital inputs are brought out to rear 
connectors; the remaining 72 inputs are 
used fo r data from the four synchro-to- 
digital converters.

•  One serial-digital input accepts high 
bit-rate serial-digital data and includes it on 
the fifth  digital output.

•  Wide-band analog inputs are recorded on 
a separate tape track in analog form, using 
FM or direct recording.

For further information on use of the 
system, call Alfred Rodi at NCAR ext. 
7853. The system was designed by Walter 
Glaser of RAF and completed and checked 
out during GATE by Richard Cormack of 
RSF; additional technical details are avail
able from Cormack at NCAR ext. 77759.

•  Oceanography. William Holland 
(ext. 668), project leader. Purpose: to 
contribute to an understanding of the 
dynamics of the world oceans by 
developing models of the general circula
tion of the ocean and related models of 
ocean/atmosphere interaction on both 
short and long time scales.

•  Empirical Studies. Chester Newton 
(ext. 403), project leader. Purpose: to 
study the statistical and climatological 
properties of the real atmosphere and its 
structure and physical interpretation.

•  Global A tmospheric Measurement 
Program. Vincent Lally (ext. 77-730), 
project leader. Purpose: to develop 
techniques and instruments for 
obtaining worldwide atmospheric 
measurements.

•  Small-Scale Analysis and Prediction. 
James Deardorff (ext. 452), project 
leader. Purpose: to deal with the 
problems of observing, analyzing, and 
predicting meteorological processes on 
subsynoptic scales.

•  Climate. Philip Thompson (ext. 412), 
project leader. Purpose: to identify.

Atmospheric Analysis and 
Prediction Division Restructured
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isolate, and mathematically simulate the 
combined effects of physical processes 
that are most important in determining 
past, present, and future climates, w ith a 
view to developing a sound mathemati
cal and physical basis for methods of 
predicting climate change.

Linder the AAP Division's new manage
ment structure, Akira Kasahara (ext. 670), 
assistant for science to the AAP director, 
assists in overall supervision of the 
scientific program.

The new AAP managerial groups, their 
leaders, and purposes are as follows:

★ GCM Coordination and Operations 
Group. Warren Washington (ext. 674), 
group leader, coordinates day-to-day 
operation of running GCM models on 
the computer and assigning program
mers. Purpose: to coordinate experi
ments with various versions of the 
NCAR GCM.

★ GCM Steering Committee. Francis 
Bretherton (ext. 475), chairman;
Warren Washington, executive secretary. 
Purpose: to guide GCM development 
and use and to advise on the evolution 
of models, development of parameteriza
tions, and priorities for evaluation of 
experiments.

Nakagawa to  Offer Course at Huntsville
Yoshinari Nakagawa of NCAR's High 
Altitude Observatory (HAO) has been 
appointed adjunct professor for a three- 
year term in the department of Mechanical 
Engineering at the University of Alabama 
in Huntsville. As an adjunct professor he 
w ill offer courses from time to time while 
maintaining his primary affiliation with 
HAO. He is one of 31 NCAR staff members 
serving in similar capacities at various 
UCAR universities.

Nakagawa's chief research interests are in 
astrophysical flu id dynamics and in 
particular the application of magneto- 
hydrodynamic theory and plasma physics 
to solar phenomena. He has been at NCAR 
since 1963 and on the HAO staff since 
1965. He has taught graduate courses as a 
visiting professor at the University of Paris 
and the University of Colorado. He w ill be 
teaching part of a course in solar magneto- 
hydrodynamics at the University of 
Alabama during February 1975.

UCAR/NCAR Annual Report is Available
The new UCAR/NCAR Annual Report for 
fiscal 1974 is now available. It combines 
functions formerly served by two publica
tions, the UCAR Annual Report and the 
Annual Report o f NCAR Research and 
Facilities Programs.

The report contains ten sections. The 
major feature is a series of 35 highlights of 
NCAR scientific and technological achieve
ments during fiscal 1974, including 
numerous join t NCAR/university efforts. It 
also contains a description of NCAR 
divisions, projects, and facilities, with staff

lists; a directory of NCAR engineers; 
visitors to NCAR for one month or more 
during fiscal 1974; a publications list for 
calendar 1973; members of the UCAR 
Board of Trustees and UCAR Members' 
Representatives; UCAR/NCAR senior 
management staff; and UCAR's 1974 
summary financial statement.

Readers who have not yet received copies 
may order them from K. Redman in the 
NCAR Publications Office (ext. 280). 
Comments from readers and suggestions 
for future editions are welcome.

*  GARP Coordinating Council. Cecil Leith 
(ext. 407), chairman; John Masterson 
(ext. 696), executive secretary. Purpose: 
to review and advise on NCAR's GARP 
research and development.
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