Weather modification as a future weapon

The military may have added the weather to its arsenal

by Louise A. Purrett

“All is fair in love and war”
—English proverb

The proverb isn't entirely true, at
least not where warfare is concerned.
For various reasons, men have agreed
that certain weapons and methods of
war should not be permitted. In some
cases the reason is humanitarian—there
are strict rules governing treatment of
prisoners. On the other hand, some
weapons, such as bacteriological, may
ultimately affect large segments of ter-
restrial life, eventually even turning
against the wielder. Now, mostly for
the latter reason, Sen. Claiborne Pell
(D-R.1.) and others are trying to add
weather and climate modification to the
list of “unfair” weapons.

Both intentionally and by accident,
man has discovered ways to alter the
weather. Meteorologists have found
that by dropping powdered dry ice,
silver iodide or certain other particulate
matter into suitable clouds, they can
induce or enhance precipitation. Such
rainmaking has recently been used to
alleviate severe droughts in Florida and
Texas (SN: 12/11/71, p. 389). In
Colorado, Project Skywater attempts
to increase the Southwest's water sup-
ply by increasing the winter snowfall
(SN: 12/12/70, p. 447). Rain en-
hancement techniques have become in-
creasingly more sophisticated, and
cloud seeding has been applied to a
widening range of weather modification
problems. Scientists in the National
Occanic and Atmospheric Administra-
tion’s Project Stormfury, for example,
seed hurricanes experimentally in an
attempt to disperse the storm’s energy
over a wider area (SN: 8/21/71, p.
128), and in another study, cloud
seeding is being used to try to reduce
the growth of large destructive hail-
stones (SN: 3/20/71, p. 200).

So far, weather modification has
been aimed at beneficial purposes.
What can be used to benefit some,
however, can be used to harm others.
In 1968, Gordon J. F. MacDonald, a
geophysicist who is now a member of
the President’s Council on Environ-
mental Quality, described possible mili-
tary applications of weather modifica-
tion in a chapter of the book Unless
Peace Comes. Precipitation could be
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used to camouflage or inhibit ground
operations, for example. More serious,
he said, was the possibility that, by
seeding clouds to remove their burden
of moisture, rain could be prevented
from reaching lands downwind, caus-
ing drought. He also suggested that it
may one day become possible to steer
hurricanes toward enemy shores.

On a larger scale, it has already been
noted that man’s activities have added
aerosols and carbon dioxide to the
earth’s atmosphere, both inhibiting in-
coming solar radiation and preventing
heat from being radiated from earth to
space. Though the net effect of these
changes is still disputed, there is little
doubt that there are effects. The cli-

Pell and 13 other Senators
have introduced a treaty to ban
environmental and geophysical
modification as a weapon of
war.

mate is primarily determined by the
balance between incoming and out-
going radiation. MacDonald suggested
that a nation might decide that a world-
wide warming or cooling of the climate
would be to its advantage and make
appropriate adjustments to the aerosol
content of the atmosphere. Another
possibility, said MacDonald, would be
to create a hole in the ozone layer over
a hostile nation, permitting the harmful
radiation that this layer normally
shields out to enter. He speculated that
ways might even be devised to alter the
ice caps and bring on an ice age.

The U.S. Department of Defense has
long been active in weather modifica-
tion research. Project Cirrus, sponsored
by pop and conducted by the General
Electric Co., contributed much to the
basic technology of cloud seeding. The
poD is co-sponsor of Project Stormfury.
Defense’s Advanced Research Projects
Agency has a climate modification
project called Nile Blue, funded at
$2.587 million for fiscal 1972. Using a
powerful computer, Iliac IV, to be in-
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stalled in June, Nile Blue scientists will
try to develop computer models of the
earth’s climate. In 1969, at the request
of the Government of the Philippine
Islands, Dop conducted extensive
rainmaking activities to relieve a
drought in the islands. pop estimates
that the project produced more than 12
million acre-feet of rainfall.

Sen. Pell has expressed concern over
“unofficial and unconfirmed” reports
that the United States has put its
weather modification expertise to use
as a weapon of war in Southeast Asia.
The reports range from suggestions
that U.S. planes have been seeding
clouds over the Ho Chi Minh Trail to
increase rainfall and impede infiltrating
troops from North Vietnam to more
serious charges. Last August, for ex-
ample, North Vietnam was subjected to
its worst floods since 1945. Though
there have been no reliable reports on
casualties, the 1945 floods killed more
than a million people. It is known that
last year’s floods ruined the rice crop,
and because this was the first year that
North Vietnam was supposed to be
independent of the Soviet Union and
China for its rice supply, it has been
suggested that the normal monsoons
were given a boost by the United States.

The consensus is that these reports
are exaggerated and that the military
potential of weather modification is
limited. At present, weather modifica-
tion is still in its infancy. Though rain-
fall can be enhanced or induced, the
actual amount of increase is limited,
and cloud conditions must fit rigid re-
quirements for seeding to be effective.
On the other hand, it is generally
agreed that some military use of
weather modification is being made.

Edward S. Epstein, chairman of the
University of Michigan department of
meteorology, says he has “very grave
doubts” that U.S. tampering could have
been responsible for the floods in North
Vietnam. He does believe that some
modification is probable. “Fog and
cloud dispersal methods have been
studied to increase aircraft safety and
now are utilized regularly and success-
fully. Obviously, these methods also
have offensive potential; if you can
clear clouds to land you probably can
clear clouds to bomb.”
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Commercial airports are often cleared
of supercooled ground fog by seeding
the fog with silver iodide to make it
condense and fall to the ground. This
method does not work on warm fogs,
which are the kind found in Vietnam
and other warm countries. In 1969,
researchers at the Air Force’s Cam-
bridge Research Laboratories in Bed-
ford, Mass., discovered that the down-
draft created by a helicopter’s rotors
could blow away fog under some con-
ditions. This method was tested at air-
ports in West Virginia, where fog
gathers in small pockets among the
hills, and successfully cleared areas
large enough for small planes to land.
CRL chief scientist John N. Howard
told ScIENCE NEws that the method is
now used in Vietnam, which has a
similar topography, to pick up downed
pilots and wounded ground troops. In
addition, cRL meteorologists are work-
ing on two other techniques for clear-
ing warm fog from airports: seeding
with hydroscopic particles to condense
the fog, and using burners along a
runway to heat the air and evaporate
the fog. The first method has been
tested and has made holes in fog, but
techniques for placing seeding to get
the hole in the desired spot have not
been established.

From a purely observational point
of view, U.S. meteorological satellites
provide pictures from which predic-
tions of local cloud conditions can be
made hours in advance—a valuable
edge over the North Vietnamese, who
don’t have access to these pictures. In
fact, one reason why there has been
some competition between Governmen-
tal agencies regarding remote sensing
(SN: 11/27/71, p. 362) and not over
meteorological satellites is that data
from the latter are available to both
NAsA and the Dob.

Last September, Sen. Pell wrote to
Rady Johnson, assistant to the Secre-
tary of Defense, asking about the pur-
poses of a DoD project code-named
“Intermediary—Compatriot” that is
rumored to be an offense-oriented
weather modification study. Johnson
replied that pop’s interests in weather
modification included suppression of
hail and lightning to reduce damage to
military equipment, dissipation of fog
at airfields and harbors, and ‘“under-
standing of what capabilities our po-
tential enemies may possess in the area
of weather modification operations.”
The letter, however, did not answer
Pell’s questions about “‘Intermediary—
Compatriot.” When Pell then wrote to
Secretary of Defense Melvin Laird,
John S. Foster Jr., director of Defense
Research and Engineering, replied that
“certain aspects of our work in this
area are classified,”” and that, for na-
tional security reasons, information on
certain pobp weather modification ac-
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tivities would be given only to the
chairmen of the Congressional com-
mittees with primary responsibility for
the department.

At Nile Blue budget hearings last
year, ARPA director Stephen J. Lu-
kasik mentioned the possibility that
“major world powers have the
ability to create modifications of cli-
mate that might be seriously detrimen-
tal to the security of this country,” but
said that Nile Blue was aimed at pre-
dicting climatic effects of various ac-
tions and detecting global trends. ARPA
spokesmen recently told SCIENCE NEWS
that Nile Blue is strictly a computer
modeling study and that no field ex-
periments have been conducted.

Whether or not the military is now
using weather modification, says Pell,
“The use of rainmaking as a weapon of
war can only lead to the development

of vastly more dangerous environmental
techniques whose consequences may be
unknown and may cause irreparable
damage to our global environment.”
In fact, some nongovernment scien-
tists have expressed concern over the
military uses to which their meteor-
ological discoveries might be put, and
though they believe a number of break-
throughs are imminent, they are a bit
reluctant to see advances made when
they might be used as weapons of war.
On March 17 Pell and 13 other Sen-
ators introduced a draft treaty to ban
the use of environmental and geophys-
ical modification as a weapon of war.
Pell says his Subcommittee on Oceans
and International Environment will hold
hearings on the subject. “It is impera-
tive that restraint be exercised early in
the developmental stages before irre-
trievable precedents are set.” O
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