stantial increase in funds, but gives no
real encouragement to the agency to
conquer new worlds. Total new obliga-~
tional authority for the agency would
be $525 million in fiscal 1967, com-
pared with $479.6 this year. If Con-
gress complies, NSF would break the
half-billion-dollar barrier which has
seemed shatterproof to the agency for
several years. Most of the roughly $48
million increase called for would go to
expand activities in two major and
familiar areas of NSF operations, sup-
port of basic research through project
grants (up $25 million to bring the
total to $180 million) and science edu-
cation (up $14 million, for a total of
$140 million). Project Mohole would
get some $19 million next year, up
slightly from $17.6 obligated in the
current year. The science development
program, which has provided funds for

science programs in institutions with a
potential for improvement, would get
only $5 million more than in the cur-
rent year, or a total of $45 million.
Known as the “new centers of excel-
lence” program, the science develop-
ment program has been popular among
universities not in the top 20, and
among federal legislators who represent
constituencies with institutions that
have not received large amounts of fed-
eral money for research.

In comparing the new budget with
last year’s, the important difference is
less one of money than of mood. The
atmosphere in Washington has acquired
a grimness clearly generated by the war
in Vietnam and the difficulties of end-
ing it. Perhaps portentously, more peo-
ple here seem to be calling it the war
in Southeast Asia,

Emphasis in the budget is specifically

Weather Modification: Panels
Want Greater Federal Effort

The lack of a scientific consensus
on the value of cloud-seeding experi-
ments has had a discouraging effect on
proposals for greater government in-
volvement in weather modification. The
missing consensus may now be taking
shape, however, as the result of a report
issued last week by a prestigious panel
appointed more than 2 years ago by
the National Academy of Sciences.

The NAS panel,* chaired by Gordon
J. F. MacDonald, professor in the In-
stitute of Geophysics and Planetary
Physics at the University of California,

* The Panel’s report, Weather and Climate Modi-
fication: Problems and Prospects (in two vol-
umes), Publication No. 1350, is available for
$5 from the Printing and Publishing Office,
National Academy of Sciences—National Research
Council, Washington, D.C. 20418. The members
of the panel are, in addition to MacDonald,
Julian H. Bigelow, Institute for Advanced Study;
Jule G. Charney, M.I.T.; Ralph E. Huschke,
Rand Corporation; Francis S. Johnson, South-
west Center for Advanced Studies; Heinz H.
Lettau, University of Wisconsin; Edward N.
Lorenz, M.L.T.; James E. McDonald, University
of Arizona; Joseph Smagorinsky, Environmental
Science Services Administration (ESSA); Joanne
Simpson, ESSA (through 1964); Verner E.
Suomi, University of Wisconsin; Edward Teller,
University of California, Livermore; H. K. Weick-
mann, ESSA; and E. J. Workman, University of
Hawaii. Donald L. Gilman of ESSA and Edward
P. Todd of NSF are liaison members.
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Los Angeles, has substantially revised
its own previous views about cloud
seeding. In a preliminary report issued
in October 1964 the panel observed
that many fundamental questions about
atmospheric processes remained to be
answered. “It is unlikely that these
problems will be solved by the expan-
sion of present efforts which emphasize
the a posteriori evaluation of largely
uncontrolled experiments,” it said.

Now, after analysis of operational
cloud-seeding projects and review of a
number of recently completed experi-
ments, the panel believes that available
data, though inconclusive, indicate that
seeding techniques are useful enough
to be of immediate national concern.
“Specifically, we find some evidence for
precipitation increases of as much as
10 or even 20 percent over areas as
large as 1000 square miles over periods
ranging from weeks to years,” the
panel said.

It recommended the early establish-
ment of “several carefully designed, ran-
domized, seeding experiments, planned
in such a way as to permit assessment

on the buildup in Vietnam and on sup-
port of Great Society legislation. The
President has said that if more is need-
ed he will ask for it, and the feeling is
growing that the military situation is
open-ended.

In nonmilitary sectors of the budget,
including funds for R&D, the prospect
seems to be one of slow growth or no
growth in present programs and of
high hurdles for new programs, or in-
itiatives. Last year innovation was the
watchword, and administration scouts
were out looking for new ideas, cost
notwithstanding. Phases come and go
in Washington, and that one seems to
be ended. This year, as one agency
planner ruefully expressed it recently,
“They might as well put a sign up over
the door of the Bureau of the Budget,
‘No new ideas wanted, even good

ones.” "—JoHN WALSH

of the seedability of a variety of storm
types.” Similar experiments should be
conducted in both the western and east-
ern United States, the panel said. At a
news conference, MacDonald estimated
that the cost of each experiment would
not exceed a few million dollars an-
nually. Each would require a team of
20 to 30 people and several years to
complete, the project in the East re-
quiring a year or two more than the
one in the West. Silver iodide would
be used for seeding.

The NAS panel has worked closely
with the Commission on Weather Modi-
fication (established by the National
Science Foundation in June 1964),
which also issued its reportt last week.
The commission left the scientific as-
pects of weather modification largely
to MacDonald’s group, while concen-
trating on the biological, social, eco-
nomic, legal, and political aspects.

Except for the fact that the com-

t Weather and Climate Modification: Report of
the Special Commission on Weather Modification,
may be obtained by persons with institutional
certification, at no cost, from the National Science
Foundation, 1800 G Street, NW, Washington,
D.C. The supply is limited. Members of the com-
mission are: A. R. Chamberlain, vice president
of Colorado State University, chairman; John
Bardeen, departments of physics and electrical
engineering, University of Illinois; William G.
Colman, Advisory Commission on Intergovern-
mental Relations; John C. Dreier, School of Ad-
vanced International Studies, Johns Hopkins;
Leonid Hurwicz, economics department, Univer-
sity of Minnesota; Thomas F. Malone, research
department, Travelers Insurance Company; Arthur
W. Murphy, School of Law, Columbia; Sumner
T. Pike, Lubec, Maine; William S. von Arx,
M.I.T. and Woods Hole Oceanographic Institu-
tion; Gilbert F. White, geography department,
University of Chicago; and Xarl M. Wilbur,
zoology department, Duke.
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mission dealt with a broader range of
questions, its recommendations and
those of the NAS panel were similar.
For example, both groups recommended
substantially greater government sup-
port for weather modification and the
assignment of primary responsibility in
this field to a single agency.

Funds appropriated for weather
modification for fiscal 1966 total $7.19
million. The MacDonald panel recom-
mended increasing the appropriation to
at least $30 million a year by 1970,
with commensurate increases for the
supporting atmospheric sciences and
for supporting research facilities, such
as new computers and observational
networks for simulating atmospheric
circulation. The increase proposed by
the NSF commission was of the same
order.

The commission suggested that the
development and testing of weather
modification techniques might be as-
signed to the Environmental Science
Services Administration (ESSA) of the
Department of Commerce or to a new
agency organized for the purpose. It
proposed that, by expanding its support
of research in the atmospheric sciences
and continuing to maintain the National
Center for Atmospheric Research, NSF
should help provide the scientific basis
for weather modification. In the com-
mission’s view, other agencies should
continue to conduct or support such
basic and applied research as is re-
quired for their missions (for example,
research on precipitation augmentation
should be supported by the Bureau of
Reclamation for its reservoir system,
and military applications, by the De-
partment of Defense).

The MacDonald panel said that the
Interdepartmental Committee for At-
mospheric Sciences (of the Federal
Council for Science and Technology)
aids in policy coordination, but it added
that an important need for operational
coordination remains unmet.

“We conclude that the administra-
tive division of the environmental sci-
ences, according to the diverse social
purposes of different federal agencies,
has been rendered obsolete by the in-
creased interdependence among the
various areas of environmental research
and engineering,” the panel said. “The
present fragmentation of effort in
weather modification research and de-
velopment is unusual in that many of
the fragments are below critical size or
quality needed for effective work. We
believe that major responsibility for
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AIBS Records Damaged in Fire

The American Institute of Bio-
logical Sciences has announced
that many of its records were
damaged during a recent fire in
the building which houses its
headquarters. Although none of
the papers were destroyed, there
was extensive water damage,
which is causing a delay in proc-
essing materials for the forthcom-
ing annual meeting, in member-
ship mailing efforts, and in com-
piling the National Register.

weather modification should be centered
in a single agency.”

The panel said that it did not wish
to propose a consolidation plan, but
suggested that any group preparing
such a proposal “should consider
whether ‘or not weather modification
can sensibly be separated from the rest
of the environmental sciences.” With-
out actually saying so, both the Mac-
Donald panel and the NSF commission
seemed to favor ESSA as the appropri-
ate agency to lead the weather modifi-
cation program.

However, in mentioning handicaps of
various agencies with respect to this
assignment, the commission said the
Weather Bureau (part of ESSA) lacks
broad authority and experience in sup-
porting basic research through grants
and contracts. It added that the bu-
reau’s “in-house capability” has been
improving and that its ties with outside
researchers could be strengthened.

The commission dwelt at length on
the need for federal regulation of
weather modification. Commercial cloud
seeding is carried on by 40 to 50 firms,
whose activities may, in the absence of
regulation, interfere with some of the
experimental work sponsored or con-
ducted by the federal government.
Moreover, a baffling assortment of
rules and jurisdictions is developing.
Twenty-two states have enacted weath-
er modification statutes, some of which
impose licensing and qualification stan-
dards and demand proof of financial re-
sponsibility in the event damage claims
arise.

A body of legal precedents, though
still negligible, is developing. Rulings
are likely to vary from jurisdiction to
jurisdiction. According to the commis-

sion, five civil suits over weather mod-
ification have been litigated and de-
cided. In two cases, relief was denied
on the ground that no showing was
made that flood conditions had been
caused by weather modification prac-
tices. A third flooding case also was
decided in favor of the weather mod- -
ifier; the verdict meant that either no
causal connection was established or
no negligence was found.

Plaintiffs in the other two suits as-
serted property rights in the weather
and asked the court to forbid weather
modification practices. “In one, a suit by
resort owners against the City of New
York, the New York court held that the
public interest in ending a prevailing
drought outweighed the resort owners’
interest in good weather,” the commis-
sion said. “In another, the only decision
against the weather modifiers, a Texas
court granted an injunction against hail
suppression activities carried on by
farmers in favor of neighboring ranch-
ers who wanted precipitation in any
form, including hail.”

The commission indicated that even-
tually federal law and regulation may
have to preempt the field in order that
weather modifiers won’t be enshrouded
by a legal fog. No federal regulation
now exists except for a new require-
ment that NSF be given 30 days’ notice
of weather modification activities and
that certain records be kept. The com-
mission said the regulatory and the
research and development functions
should be kept separate, but that as-
signing them to different agencies with-
in one department would be acceptable.

Since weather modification is still
largely an undeveloped art, federal
regulation should be limited to what is
needed to permit federal programs to
proceed without interference, the com-
mission suggested. Activities in actual
or potential conflict with federal pro-
grams should be stopped or delayed,
and federal grantees or contractors
should be indemnified against damage
claims, it said.

“As the art develops, and as weather
and climate modification activities in-
crease, comprehensive regulation seems
inevitable,” the commission added.
“Such regulation will probably require
the setting of minimum standards of
competence, and perhaps financial re-
sponsibility, for all operators and the
establishing of some authority for de-
ciding between competing claims for
priority.”

Noting that weather modification is
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of international concern, the commis-
sion called for the enunciation of a na-
tional policy embodying two points:
(i) the United States, with due regard
for its own basic interests, will pursue
its weather modification efforts for
peaceful ends and for the constructive
improvement of conditions of human
life throughout the world; (ii) the U.S.
welcomes and solicits the cooperation,
directly and through international or-
ganizations, of other nations.

Weather modification ultimately will
affect the interests of everyone because
the problems involved extend over a
vast range of human concerns—posing
the possibility of change, not always for
the good, in social habits and ways of
livelihood, and of destabilizing delicate
biological and ecological balances. The
commission said that, in weather mod-

ification research, none of these prob-
lems should be neglected.

“Although man may seek to modify
weather in order to benefit the quality
of his life, the result is rarely a simple
relation between an atmospheric cir-
culation and human activity,” it said.

“Atmospheric circulation, the hydro-

logic cycle, biological ecosystems, and
human production are interlocked.”
In its review of the scientific aspects
of weather modification, the MacDonald
panel identified a need for a number
of studies and experiments in addition
to cloud seeding. Among the projects
and investigations recommended were
a comprehensive exploration of hurri-
cane energetics, leading to the develop-
ment of a theoretical hurricane model
and, subsequently, to hypotheses for
hurricane modification; a comprehen-

without reservation.

India’s AEC Head Dies in Crash

Homi J. Bhabha, chairman of India’s Atomic Energy Commission,
was among 117 persons killed Monday when a jet-liner crashed into
Mont Blanc. Bhabha, 57, was en route to Vienna to attend a meeting
of the International Atomic Energy Agency. He was a member of the
group’s Scientific Advisory Committee.

A theoretical physicist and key figure in the development of India’s
atomic energy industry, Bhabha was his country’s representative to many
international organizations and had close professional and personal
relations with scientists throughout the world.

Frederick Seitz, president of the National Academy of Sciences, and
head of this country’s delegation to the General Assembly of the Inter-
national Council of Scientific Unions that met earlier this month in
Bombay, issued the following statement upon hearing of Bhabha’s death.

“Bhabha has occupied an entirely unique position in the developing
science of India during the past two decades. He has not only created
a center, the Tata Institute, at which outstanding science, as judged by
the best international standards, is carried out, and has not only devel-
oped the activities of the International Atomic Energy Agency to a
point that they are essentially self sustaining but has also devoted
himself and all of the resources available to him to the service to India

“As a young man he must have been tempted to follow an academic
career abroad where he would have been welcome permanently as a
major figure in any country, but he preferred to commit his career to
his homeland. There he stood for quality in science and engineering in
a developing environment in which standards of quality can have an
unusually great effect on the course of progress.

“Bhabha was a hospitable man. Any scientist who visited Bombay
received a warm and sophisticated welcome from an individual who was
steeped not only in his many professional interests but also in the
history and culture of his homeland. His last major opportunity to
serve as host occurred at the General Assembly of the International
Council of Scientific Unions in the first half of January this year. Those
of us who were in Bombay will carry a treasured memory of a great
man at the peak of his valuable career.”
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sive investigation of hailstorms; mea-
surement of the dynamics and water
budgets of a variety of precipitating
storm types; development of theoretical
models of condensation and precipita-
tion mechanisms; and studies of the
meteorological effects of atmospheric
pollution and urbanization. The panel
said that faster computers are required
for simulation of atmospheric proc-
esses.

Computers, the formulation of in-
creasingly elaborate theories and mathe-
matical models, and better observation
of the atmosphere through the use of
aircraft, radar, and satellite—all have
enhanced the long-term prospects for
weather modification, the panel said.
An earlier era of speculation has been
superseded by a period in which “ra-
tional and systematic exploration of
modification potentialities has become
possible,” it stated.

By encouraging a more widespread
belief that useful techniques for
changing the weather are within reach,
the reports of the MacDonald panel
and the NSF commission may promote
greater political acceptance of proposals
to give weather modification increased
government support. In any event, the
political base on which the program
rests seems to be broadening.

Members of Congress from arid re-
gions of the West have, in the past,
appealed for more ambitious efforts
to increase rain and snow, without
arousing much interest among col-
leagues from regions where water has
been taken for granted. But now,
drought conditions in the East are
likely to assure the Westerners of en-
thusiastic new allies. Some measure of
the extent of the new interest may be
obtainable when the Senate Commerce
Committee, which at times has been
suspected of indifference to weather
modification, holds hearings on the sub-
ject later this year (none are vyet
scheduled).

Funds budgeted for weather mod-
ification for fiscal 1967 represent an
increase of only a few million dollars
over the fiscal 1966 appropriation.
Sooner or later, however, funds will be
increased substantially if the demand
for a broader, more intensive program
develops.

In September Secretary of Commerce
John T. Connor, in a message to Presi-
dent Johnson after hurricane Betsy,
said, “A vigorous national program to
explore the possibility of weather mod-
ification should now be mounted. I in-

SCIENCE, VOL. 151



tend to have the Environmental Science
Services Administration take a leading
role in this program.” Johnson’s reply
has not been made public, but it is
understood to have been one of en-
couragement. ’

Last week Robert M. White, admin-
istrator of ESSA, confirmed the report
that his agency plans cloud-seeding ex-
periments in the Northeast next sum-
mer. These would be a step toward
larger experiments of the kind rec-

ommended by the MacDonald panel.

The reports by the panel and the
NSF commission were prepared partly
at the request of the Interdepartmental
Committee for Atmospheric Sciences
(ICAS), which is chaired by Herbert
Hollomon, Assistant Secretary of Com-
merce for Science and Technology. Hol-
lomon, a prime mover in the establish-
ment of ESSA last summer, can be
expected to use the reports in order
to push harder for a larger weather

LBJ and Hornig: Close Ties Exist
as Science Adviser Starts Third Year

Two years ago this week, Donald F.
Hornig, on leave from the chairman-
ship of the Princeton chemistry depart-
ment, became director of the Office of
Science and Technology (OST) and
science adviser to President Johnson.
How has he been doing?

The answer is difficult to determine
with any precision, since the advisory
role involves a confidential relationship
with the President, and OST, though
subject to congressional scrutiny and
public inquiry, tends to operate out of
sight. But it is at least clear that Pres-
ident Johnson, a notoriously difficult
boss, is well pleased with the man who
advises him on science and technology.
Hornig is to stay on for at least another
year, and it is said that the President
wants him to regard the position in
even longer-range terms. The science
post is physically and politically outside
the inner sanctum of the White House
(Hornig and his staff are in the Execu-
tive Office Building, adjacent to the
White House). But it is still very close
to the center of power, especially since
Johnson enthusiastically regards science
and technology as potent tools for his
social and economic designs. And one
measure of his regard for his personal
counselor in this area is that, in length
of service, Hornig is now one of the
most senior men in the President’s offi-
cial family.

28 JANUARY 1966

Increasingly, on a variety of matters,
including some that might not conform
to the popular vision of what science
advisers do, the President has turned
to Hornig. Last November, when the
great Northeast power failure occurred,
Hornig was one of the first officials
called by the President, who was then
in Texas. Johnson wanted a quick as-
sessment of what had gone wrong, and
of how steps to correct it were pro-
ceeding. Hornig spent the night on the
telephone, collecting information and
channeling it to the Texas White House.

In another area, physical protection
of the President, the White House re-
quested Hornig’s office to make a study
and produce recommendations. With
the several security agencies scrapping
among themselves, OST was regarded
as a capable and disinterested source
of advice. Hornig has also become a
sort of internationally roving presiden-
tial emissary for science and technol-
ogy. The President has great faith in
the use of science and technology to
encourage international cooperation,
and in the course of his service Hornig
has repeatedly gone abroad, to the
Soviet Union, Western Europe, Korea,
and elsewhere.

Hornig’s performance is often com-
pared to that of his predecessor, Je-
rome B. Wiesner, who served under
Kennedy. But Hornig isn’t Wiesner, and

modification effort. NSF director Leland
J. Haworth, to whom the commission
reported, agrees generally with the re-
ports’ objectives, although his views as
to precisely what should be done have
not been disclosed.

All in all, chances of the weather
modification program’s gathering mo-
mentum seem good. Contrary to the
old saw, a decade hence people may
be doing more to the weather than just
talking about it.—LUTHER J. CARTER

Johnson isn’t Kennedy, and compari-
sons don’t have very much validity.
Wiesner, who was informally associ-
ated with Kennedy before 1961, seemed
to have a zest for the capital’s political
atmosphere, and, furthermore, worked
for a President who wasn’t jealous
about sharing the public limelight.
Hornig, on the other hand, was ap-
pointed by Kennedy when Wiesner de-
cided to return to M.L.T. and took office
amid the great uncertainty that sur-
rounded all presidential affairs during
the period after the assassination. Hor-
nig is not a “political type,” and the
President he serves tends to favor an
official family that stays off center stage.

During the first 6 or so months of
Hornig’s term, it appears, the Presi-
dent and the White House inner circle
had an unclear notion of how they
might employ OST, and there were
some matters involving science and tech-
nology where the politicos were acting
without talking to OST. Such a case
occurred when Johnson dedicated the
new National Geographic Society head-
quarters building, and proclaimed—to
the astonishment of OST and the horror
of the Society—that the Society should
become the coordinator for a great in-
ternational program of scientific co-
operation. Nothing further has been
heard of the idea.

In those early days of the Johnson
administration, some of the science staff
members complained that they were
bored, and that OST was underem-
ployed or involved with trivia. But a
transition has taken place, and as
Hornig begins his third year of service,
OST and its surrounding bodies—the
President’s Science Advisory Commit-
tee and the Federal Council for Science
and Technology—are heavily involved
in policy formulation, coordination of
the technical aspects of the Great
Society programs, and troubleshooting
in a variety of areas.—D.S.G.
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