weather modification,
review and
perspective
There are several ways to review weather modification;
mine is largely a socio-political approach. I do this because I can best serve this gathering by highlighting
some of the progress and some of the signs of purpose
and vitality which may provide us with additional perspective. Mostly these are the new plans and programs
that come to my attention as Chairman of the AMS
Committee on Weather Modification and as one who
has had a long-time interest in encouraging developments in weather modification research and practice.
There is a risk I run in attempting such a review,
because there is quite a lot of work going on and
because modern weather modification has proceeded
down a road of tension and controversy since it began
in November 1945 with Vincent Schaefer's Dry Ice seeding experiments on stratus clouds over the Mohawk
Valley. The road has been marked with conflicts between people and among groups, with Washington
agencies maneuvering for advantage, with hot politics
on Congressional Hill, and with ups and downs in
budget planning and allocations. However, the risk is
somewhat minimized, for no one will expect me to
mention everyone and everything important going on
in the field today, within the time available, and I have
the advantage of being a staunch believer in weather
modification.
In taking a cross-section of the past year and a few
months, I have grouped remarks under the following
general questions:
1) What was the most important happening in weather modification in the past year?
2) At the Federal Government and National Academy
level, what appears to be going on?
3) How is weather modification faring in international affairs?
4) Where does the American Meteorological Society
fit in?
5) What conclusions can be drawn from this scenario?
Certainly the drought-caused cloud seeding must be
rated top billing as we survey the weather modification
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events of the year just past. As the drought intensified,
so did the demands of the people through their governors and these were strongly expressed to the meteorologists somewhat as follows: "Do what you can with
your cloud seeding techniques," they said, "to bring
some rain to our parched land."
And the word went from the governors to the White
House with such impact that, very quickly and very
efficiently, on an emergency basis, teams of experts and
their special equipments were in the field operating on
clouds in Texas, Florida, Arizona, and Oklahoma.
It is possible that the weather cooperated in unusual
ways—I would doubt it because Mother Nature is usually her variable self—but I think the work of the
NOAA crew in Florida under Dr. Joanne Simpson was
just outstanding. You will be reading of these exciting
results in the journals of the AMS, in Science and other
publications. Let me mention three:
a) Seeded clouds produced nearly 200,000 acre-feet of
precipitation, most of it over the area south of Lake
Okeechobee, and at least half of the precipitation
came from seeded clouds. Thus, about 100,000 acrefeet can be reasonably attributed to seeding.
b) Seeded precipitation also extinguished many grass
and muck fires and decreased the fire hazard in
areas where it fell.
c) The crossover design for randomized cloud seeding
experiments is undesirable because it eliminates
some of the favorable seeding opportunities that
are so necessary for a successful drought mitigation
program.
Singling out the Florida group for special praise does
not say I do not believe that the Bureau of Reclamation
cloud seeders in the drought areas of Texas, Oklahoma,
and Arizona did not do their job with unusual skill,
dedication, and effectiveness. I am certain they did, but
their results are not as yet fully analyzed and reported,
to my knowledge.
The courageous drought alleviation effort by our
colleague meteorologists should be roundly applauded
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by the AMS and by each and every member. From their
work I have drawn two lessons:
First, we didn't arrive overnight at our current ability to fight drought conditions. Years of positive planning and funding by the National Science Foundation
under Peter Wyckoff kept the field alive and entrained
in our serious research efforts at the national level.
Some time later the airlines, defense agencies, and, in
a larger way, both the Bureau of Reclamation under
Archie Kahan and NOAA under Joanne Simpson, with
unusual skill forged the basic and applied knowledge
into operational programs.
The second lesson brings home once again the clear
message that the greatest service to mankind offered by
professional meteorologists is beneficial weather and
climate modification and control. Our best and greatest
is not weather forecasting.
There is in Washington a smoothly functioning committee working for meteorology called the Interdepartmental Committee for Atmospheric Sciences. ICAS, as it
is called, keeps up comunications among the federal
agencies and provides a focus for planning in weather
modification. Table 1 was developed from data gathered
TABLE

1. Weather modification funding
(thousands of dollars).*
FY70

Agriculture
Commerce
Interior
NSF
Defense
NASA
Transportation
Totals

290
1,700
4,760
3,220
1,850
200
—

$12,020

FY71

FY72

330
2,060
6,500
4,100
1,500
130
600
$15,220

350
4,300
6,500
5,400
1,500
100
7,000
$25,150

* Source: ICAS Report 15 (amended).
by ICAS. Three things to notice in the above data are:
the totals go up rather dramatically; secondly, among the
agencies, the Department of Commerce is moving up
fast with its support; and thirdly, a new $6 million plus
program by the Department of Transportation on the
particulates in the stratosphere. The new program is
asking some pertinent questions, such as, where do the
particles come from? What is their residence time? And
how might they affect the weather and the climate?
The program is needed because of the future possibility
of SST flights.
Before leaving the federal agencies I should report on
Public Law 92-205, signed by the President on 27 December 1971. The new law provides for the reporting of
weather modification activities to the federal government.
In my opinion it is a beneficial law. It states in part
that, "No person may engage in any weather modification activity in the United States unless he submits to
the Secretary of Commerce such reports before, during

and after any such activity; as the Secretary may require," and that "all reports, documents, and other
information received by the Secretary shall be made
available to the public to the fullest practicable extent."
To enforce the law the Secretary may subpoena the
records of any person who engages in weather modification.
Now we are back on track and once again we will
have a central source of information on weather modification. I think this calls for congratulations to Bob
White and the Nixon administration.
The National Academy of Sciences has been an invaluable source of perspective and recommendation for
weather modification. This is no less true in its latest
reports on "The Atmospheric Sciences and Man's Needs
—Priorities for the Future." An entire chapter of this
booklet is devoted to weather modification. The overall report—sometimes called the "Fleagle Report"—is
optimistic, yet sober and realistic. I think that if the
report gets in step with budget increases it will be regarded as a landmark in sound advice for the atmospheric sciences.
Specifically, on weather modification, the NAS report
found that "significant progress is being made" in the
usual areas, including the modification of precipitation,
clearing of fogs, reduction of lightning and hail, etc.
It then went on to make a series of recommendations,
and I will only report to you on two of them. The rest
I'll leave for you to read, since this may entice you to
read the entire report, which is first-rate and good
reading.
One recommendation said that, "in order to carry
out large field experiments addressed to critical scientific problems, a new or an existing major laboratory
should be assigned responsibility and resources for developing the necessary scientific and technical capability
for implementing field research programs." The recommendation specifically called for a staff of 100 atmospheric scientists and technicians and stable support for
a 10-year minimum time period.
Another recommendation stated: "In order to safeguard the life-sustaining properties of the atmosphere
for the common benefit of mankind, the U. S. Government is urged to present for adoption by the United
Nations General Assembly a resolution dedicating all
weather-modification efforts to peaceful purposes and
establishing, preferably within the framework of international nongovernmental scientific organizations, an
advisory mechanism for consideration of weather-modification problems of potential international concern befor they reach critical levels."
And this leads me directly into my next topic for
comment: "What is happening internationally?"
There are four important things to report here—
three are positive and one is negative. May I outline
quickly the negative one first.
In the ten years that have passed since President John
F. Kennedy, before the U. N. General Assembly, sowed
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the seed of what has become the Global Atmospheric
Research Program, numerous groups of distinguished
scientists have met to formulate the GARP goals. It is
now the largest atmospheric research undertaking of
the decade. Unfortunately, weather modification is not
a recognized part of GARP, despite the belief many
of us hold that with present capabilities we can successfully undertake larger-scale cloud modification, and
indeed that these may complement our predictive studies
in such a way as to lead quickly to major improvements
in weather forecasting. On the bright side, the GARP
programs of 1976 and beyond have not been planned
and perhaps there is a chance for weather modification
research.
The first International Conference on Weather Modification was held in Canberra, 9-16 September 1971, arranged by the Australian Academy of Sciences and the
American Meteorological Society. It was a good success
in every way. Taffy Bowen remarked that "a striking
feature of the last twenty years is the excellent collaboration which has taken place between scientists of
the United States of America and those of Australia.
In few fields has this been closer or more fruitful than
that of weather modification; there has been frequent
discussion of progress and many exchanges of staff.
Joint sponsorship of the International Conference on
Weather Modification was most appropriate; and we
have every reason to hope that this marks the beginning of a series of similar meetings."
Thirdly, may I note that the first International Weather Modification Research Project will become a reality
during the summer of 1972 when the U. S. and Japan
begin a serious program of seeding typhoons in the
Pacific. This is truly significant news and warm congratulations are in order on our side to leadership in
NSF and NOAA.
One final item on the international level—another
first—is a major Study of Man's Impact on Climate
(SMIC) sponsored by the Massachusetts Institute of
Technology and hosted by the Royal Swedish Academy
of Sciences. Here is another fine report. It begins with
the Sanskrit prayer: "Oh, Mother Earth, ocean-girdled
and mountain-breasted, pardon me for tramping on
you."
Inadvertent climate modification is the theme; and
the SMIC report notes that "The implications, both in
terms of direct impact on man and the biosphere and
of the hard choices that societies might face to prevent
such impacts, are profound. Preventative or remedial
action will almost certainly require cooperation among
the nations of the world."
This paper bound book contains an authoritative assessment of the present state of scientific understanding
of inadvertent weather modification on the regional and
global climate. It is well worth having a copy.
Now for the American Meteorological Society. As
3
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usual the Society is working proficiently for weather
modification. In addition to the excellence of its publications, AMS has and is engaged in the following
activities:
Already mentioned was joint sponsorship with the
Australian Academy of Sciences of the First International Conference on Weather Modification in Canberra
during 9-16 September 1971. The Academy and the
Society agreed that the Second International Meeting
should be held in the U. S. in 1976 and the third in the
series will return to Australia five years later.
As readers of the B U L L E T I N will know, the Third National Conference on Weather Modification is scheduled
for 26-29 June 1972, in Rapid City, S. Dak. Most of
the abstracts are in and it is safe to predict another
outstanding national meeting is in the offing.
An innovative step was taken by the Society, jointly
with the American Society of Civil Engineering, when
an invited symposium met in Boulder, Colo., in August
1971 under the general theme, "Engineering Aspects of
Weather Modification." This two-day meeting ended
with a curriculum for a summer training institute for
2nd and 3rd level management meteorologists and
operating engineers to be held at the Utah State University at Logan. The Institute has the objective of
improving engineering design and practice by transferring knowledge about the inadvertent modification of
weather and climate by industrial processes and structures, agricultural practices, and modes of transportation.
Lastly, one of the most exciting AMS activities involved a day long meeting with the Administrator of
NOAA and his top staff in June 1971 with President
Blackadar, Commissioner Battan, and the members of
the AMS Committee on Weather Modification.
Dr. White had requested the meeting which took
place at the AMS headquarters so he could consult with
some of his colleagues on a host of vexing problems facing him as NOAA responded to the request of state
governors for cloud seeding programs to alleviate the
drought situation. How should the government respond
to the requests? Missing was a coherent federal policy.
What should such a policy be for these emergency
situations?
This was a historic meeting, one that marked a new
utilization of the expertise represented by the Society. Following the meeting, each committee member
stated his professional views to Dr. White in letters. As
the result of this advice and other discussions, a general
plan of action has been formulated internally by
NOAA. With the drought again raging in Florida the
new policies are already undergoing a testing period.
We can look for more discussion of this vital issue in
the days ahead.
This brings me to my final remarks on some conclusions and suggestions for future action.
I trust I have been able to convey some of the challenge, some of the excitement of this part of meteorology called weather modification.
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One of the firm conclusions I leave with you is, we
shouldn't call it that anymore, we should call it "weather management." Weather management will be understood better, and if this is true, the field should move
forward quicker. Management seems to mean that we
will try to do the job, within our knowledge, our skills,
and with the resources made available. And apparently,
accepted management allows for a wide mixture of
successes and failures. It just may be that weather
management comes closer to what the supporting public wants and needs. In short, we may be promising too
much by headlining weather modification, weather control, or climate control.
Also, I conclude that weather management is so
important and can affect so many people that we should
have an integrated national program. This statement
may seem trite, but it is true that we do not have an
administrative structure for strong program coordination and lead agency responsibility. Crucial problems
in weather management requiring large programs will
remain unsolved unless we have such a structure in
Washington. Adequate resources for weather management probably may only come about through a lead
agency. I am talking in terms of an annual budget of
$100 million or more, which is the right ball park for

announcements
Graduate study at the University of Wyoming

Graduate study leading to the Master of Science degree in
Atmospheric Resources and the Ph.D. degree in Atmospheric
Physics is offered at the University of Wyoming. These programs offer the student the opportunity to do advanced
study in such areas as cloud physics and cloud dynamics,
with emphasis on applications to precipitation management, planned and inadvertent weather modification, and
air pollution.
The Department of Atmospheric Resources operates a
well-equipped observatory atop Elk Mountain, an isolated
peak at the northern extremity of the Snowy Range. This
facility is a unique laboratory in which a variety of interesting topics can be studied effectively. In addition, the department has a comprehensive ice nucleation laboratory and
two heavily instrumented mobile observation units. The
University also has an aircraft equipped with a digital acquisition system and an onboard computer available for
research. Digital computer facilities (XDS SIGMA7) and an
instrumentation laboratory are also available.
Studies of the characteristics and modifications of orographic clouds are conducted during winter experiments,
and summer research includes study in cloud physics and
dynamics of hailstorms on the High Plains as well as inad-

a serious national program in weather management.
The American Meteorological Society must find ways
to improve the impact of its know-how and services to
the national program. A suitable step, for example,
would be to ask the Executive Director of the Society
to sit as an official observer on ICAS. The Secretary
of the NAS Committee on Atmospheric Sciences enjoys
such a position to the mutual benefit of ICAS and the
studies of the Academy.
The American Meteorological Society and the Weather Modification Association must get together, for
we should have only one certification program for professional meteorologists, including certification for the
specialty of weather management. It just doesn't seem
right or necessary to have two certification programs.
May I conclude with a ringing endorsement of the
Academy's recommendation for the establishment of a
major laboratory for weather management. No single
action could be more meaningful as we look ahead and
attempt to meet our responsibilities in this field. Let's
all agree to agree with this recommendation and write
to our Congressmen and Senators and ask them to get
on with the job. This is the time for meteorologists to
pull together and find larger unification and dedication
in weather management.
vertent weather modification by air pollution. Numerical
modeling of cumulus and orographic as well as urban airflow systems is also being conducted. Funding for these
projects is in the form of grants and contracts from the
Bureau of Reclamation, the National Science Foundation,
the Environmental Protection Agency, the Department of
the Navy, and the State of Wyoming.
Graduate research assistantships stipends for the academic
year are $2898 plus partial remission of fees. The assistantships obligate the student to work 18 hours a week. The
B.S. degree or its equivalent in meteorology, engineering,
physics, chemistry, or mathematics is a minimum requirement for admission to the program.
Applications and further information about the programs
may be obtained from: Dr. Donald L. Veal, Head, Department of Atmospheric Resources, P.O. Box 3038, University
Station, Laramie, Wyo. 82070.
New meteorology program at Rutgers

The Department of Meteorology at Rutgers University, New
Brunswick, N. J., has announced the establishment of a
new M.S. degree program in meteorology. Under the new
program the requirements for the M.S. degree can be met
entirely with course work, with no thesis required. Additional graduate courses and an expository essay are substituted for the research credit and thesis.
This program will be open only to certain students, such
as those with limited leave time from professional service.
For applications and further information contact: Dr. Mark
D. Shulman, Graduate Director, Department of Meteorology,
College of Agriculture and Environmental Science, Rutgers
University, P.O. Box 231, New Brunswick, N. J. 08903.
(More announcements on page 351)
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