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Publisher’s Note: This is the third installment in our series on geoengineering.
Our skies are our most visible and vital global Commons, and they are under
siege by powerful forces we are just beginning to understand. Our
Geoengineering Age series tells the story of  the most important and
underreported global environmental phenomenon of our time, and is researched
and written by Chelsea Green co-founder Ian Baldwin. 

Read installment #1 – “Monkey Wrenching Vermont’s Night Sky” – here. 

Read installment #2 – “Beyond Global Climate Talks” – here.
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One of hundreds of H Bomb tests conducted by 20th century U.S. and Russian
governments.

During World War II “a revolution took place, one that was initiated and
sustained not so much by the military as by science,” according to historian
Kathleen Williams. Immediately after the war, “Military stimulation of science
and technology became institutionalized” and the “Cold War ensured the military
funding of science would continue…changing both academic science and the
military.”[1] Sixty years ago the writer Robert Jungk noted: “In the universities,
once homes of free speech throughout the world, the spirit of secrecy took
possession.”[2] The Department of Defense (DoD) alone has accounted for
“nearly 70 percent of all government funds directed towards research and
development” of basic scientific knowledge.[3]

Science was cordoned off, in effect, inside the military-industrial complex, its
findings kept under wraps. The 350-year tradition of independent, individual
investigation of nature and matter gave way to the era of ‘Big Science’, meaning
scientific research with big, government-funded budgets. And Big Science
unequivocally included weather and climate modification, as well as other forms
of geoengineering, all of which have been invariably cloaked in secrecy. But, as
one physicist has noted, “secrecy always lowers the standard of environmental
accountability”[4] — not to mention democratic accountability.

Two protégés of Irving Langmuir, a Nobel laureate chemist, Vincent Schaefer
and Bernard Vonnegut, launched the era of modern weather modification —
what Langmuir himself termed “Control of Weather” from the outset of their work
together at General Electric’s research lab in Schenectady, NY — in late 1946
and early 1947 when they demonstrated that storm clouds could be made to
yield snow or rain with small quantities of either dry ice (frozen CO2) or silver

iodide applied to clouds.[5] Within short months the US military had hired all
three scientists and launched its first weather-modification research effort, code-
named Project Cirrus.

Between 1947 and 1952 the classified program conducted approximately 250
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cloud and weather experiments, including a misbegotten attempt to steer a
hurricane off Georgia in mid-October 1947.[6] Given the testimony of many high
officials over many decades, exemplified by one Air Force general’s famous
remark — “If you control the weather, you can control the world”[7] — it is
unsurprising that weather and climate modification research for military ends
has continued up to the present moment.

Meantime humanity’s first modern geoengineering experiment had already
begun. Starting in the summer of 1945 with the Trinity Test, nuclear experiments
continued vigorously well beyond the 1963 Partial Test Ban Treaty. The tests
released huge amounts of radionuclides, such as strontium-90 and cesium-137,
into the planet’s atmosphere and into the flesh (and bones) of living beings
everywhere on Earth. Atmospheric tests did not end until 1980, and their total
fallout has been estimated equivalent to 40,000 Hiroshima-size bomb
detonations, releasing hundreds of megatons of environmentally destructive
force into the biosphere. In aggregate, over 1,900 nuclear tests (over half by the
US) have inflicted untold and publically unquantified damage to Earth’s
biosphere. Estimates of the resultant incidence of cancer and cancer mortality
run into the millions and even hundreds of millions.[8]

Rocket technology and nuclear technology developed in tandem in the US and
USSR after WW II, fertilized by the exodus of German scientists to both
countries. The US and the Soviet Union were the only nations to conduct high-
altitude, upper atmosphere nuclear tests, starting in April 1958 and concluding
late in 1962.  Physicist James Van Allen discovered Earth’s radiation belts in
Earth’s magnetic field on the basis of data gathered by the US’s first satellites,
Explorer 1 and Explorer 3, in January and March 1958.

But before Van Allen could finish his scientific work, the US military made the
decision to conduct what it called “the biggest scientific experiment ever
undertaken.”[9]

Code-named Project Argus, the navy and air force detonated three fission
bombs 100 to 325 miles over a remote sector of the South Atlantic Ocean and
two hydrogen bombs 100 miles over the Pacific, near Johnston Island. Project
Argus’ “research” explosions were kept classified for the next quarter century.
The explosions took place in Earth’s ionosphere, defined in 1950 by the Institute
of Radio Engineers as “the part of the earth’s upper atmosphere where ions and
electrons are present in quantities sufficient to affect the propagation of radio
waves.”[10]  The Argus detonations wiped out radio communication over a large
swath of the southern Atlantic Ocean for several days.[11]

Earth’s atmosphere consists of several layers, each significantly related to the
other, from the lowest layer, the troposphere, where the air we breathe and the
weather we experience occurs, to the stratosphere, which also holds the ozone
layer, to the mesosphere, the thermosphere, and finally the exosphere, which
shades into outer space. The ionosphere stretches from the mesosphere
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through the thermosphere and into the lower reaches of the exosphere, from 31
to 621 miles above Earth. It was this region that drew the military’s fiery
curiosity: how could it be influenced, what were its secrets, and what, its
powers?

Its appetite for knowledge whetted by Argus, the military exploded a much
larger bomb in July 1962 as part of Project Starfish, a 1.4 megaton device —
the largest ever detonated above Earth’s atmosphere. Starfish “disrupted the
Van Allen belts and created an artificial magnetic belt and ‘an aurora tropicalis’
visible as far away as New Zealand, Jamaica, and Brazil,” according to James
Fleming, who added, “[t]hree Soviet high-altitude explosions that year had
similar effects.”[12] Rosalie Bertell, an expert on the weaponization of
geophysical systems such as the ionosphere, wrote: “According to American
scientists, it could take many hundreds of years for the Van Allen Belts to
restabilize at their normal levels.”[13] These were humanity’s
first deliberate geoengineering experiments and they occurred well over half a
century ago.

The experiments were inspired by Nicholas Christofilos, a physicist who worked
under Edward Teller at the Lawrence Livermore National Laboratory in order to
find out if the military could create an artificial Van Allen belt to better conduct
radio and other electromagnetic communication by injecting charged particles
from nuclear explosions into space.[14] Argus and Starfish vindicated
Christofilos’ theories. Later in 1962 Teller could boast, “We know how we can
modify the ionosphere. We have already done it.”[15] Future experimentation
with Earth’s protective ionosphere and magnetosphere layers was expanded
from the 1960s to the 1980s using electromagnetic wave technology, and was
ramped up in the 1990s with the US Navy and Air Force’s construction of the
High Frequency Active Auroral Research Program’s (HAARP) ionospheric-
heater “research” station in Gakona, Alaska.[16]

At the same time Argus was being wound down Project West Ford, an
experiment carried out by MIT on behalf of the military in 1961 and 1963,
attempted “to create a telecommunications shield in the ionosphere” by placing
350 billion “copper needles” in orbit to facilitate global radio
communication.[17] This shield was placed 3,000 kilometers above Earth to
form “a belt 10 km (6 miles) thick and 40 km (25 miles) wide” in order to
“counteract the interference to radio communication caused by solar
wind.”[18] West Ford caused a howl of protest from astronomers around the
world, and was allowed to atrophy, leaving the needles suspended until they fell
to Earth over ensuing years (some are estimated to still be in the ionosphere).
As James Fleming wryly noted, “This is indeed geoengineering.”[19]

Captain Howard T. Orville, the first chairman of the US Advisory Committee on
Weather Control established in 1953, was convinced that after Sputnik 1 and 2
the Soviets had a weapon whose potential “could even be more disastrous than
nuclear warfare” [20] and became an advocate for researching the use of
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weather control as a weapon. Orville was quoted asserting “that the Dept. of
Defense was studying ‘ways to manipulate the charges of earth and sky and so
affect the weather’ by means of ‘an electronic beam to ionize or de-ionize the
atmosphere over a given area.’”[21] The active concern of military planners then
as now was who will “control the earth’s thermometers”[22] — “[w]ho is going to
decide?”[23]

All these questions and statements were made well over half a century ago. A
very long time in the cornucopian scope of modern science and engineering —
and technology.

After Argus, Starfish, and West Ford, research on the ionosphere proceeded
apace with construction of a worldwide network of radio frequency transmitters,
and later ionospheric heaters — high frequency pump facilities that reflect radio
waves from the ionosphere back to the ground — in the US, Canada, Norway,
Greenland, Australia, Puerto Rico, and Peru, in partnership with what the
National Academy of Sciences calls the “ionospheric modification (IM)
community”[24], consisting of major research universities and institutes working
in cooperation with the Pentagon. Ionospheric research also continued in the
Soviet Union.

“Atmospheric modification experiments,” Dr. Bertell informs us, “can be
categorized as either chemical [aerosols] or wave [electromagnetic]
related.”[25] The ionosphere is an “active electrical shield protecting the planet
from the constant bombardment of high-energy particles from space” and
probing it with radio waves has led to the understanding that a “strong electrical
coupling exists between the ionosphere and the lower atmosphere.”[26] IM
community research has led to many discoveries useful to the military for global
over-the-horizon communications, earth-penetrating tomography (also useful to
fossil-fuel and other mining companies), surveillance, and weather or climate
modification, and other purposes.[27]

After thirty years of intensive experiments, the US Air Force (USAF) could
speak in 1996 of “owning the weather in 2025” and proclaim the goal of
“complete dominance of global communications and counterspace [sic]
control.”[28] A year after the USAF published its 5-volume Air Force 2025 report
trumpeting godlike power over the atmosphere and space, Secretary of Defense
William Cohen projected US military capabilities onto the nation’s then putative
but non-existent enemies: “Others are engaging…in an eco-type terrorism
whereby they can alter the climate, set off earthquakes, [and] volcanoes
remotely through the use of electromagnetic waves….It’s real, and that’s the
reason why we have to intensify our efforts” to develop these kinds of
weapons [my emphasis].[29]

As if to reinforce this claim, two years later a retired French military officer, Marc
Filterman, wrote in the Intelligence Newsletter that the US and Soviet Union had
“mastered the know-how needed to unleash sudden climate changes
(hurricanes, drought) in the 1980s.”[30] The 1980s, mission accomplished?
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 Filterman also noted it was possible to use “weather war” weapons “to trigger
atmospheric disturbances by using Extremely Low Frequency (ELF) radar.”[31]

Ever since the early days of Project Cirrus 70 years ago weather modification
has been both weaponized and commercialized. Since the early 1970s over
sixty countries[32] and most US western states have used weather modification
technology to manipulate their weather, programs that almost certainly have had
and continue to have an as yet unspecified effect on the planet’s overall climate.
One region’s or one country’s drought becomes another’s flood, and one’s rain,
a neighbor’s drought. The artificial weather seamlessly becomes the artificial
climate. Thousands of regional weather modifications made over the past 65
years, such as the UK’s Project Cumulus (1949–1955)[33] and the US’s Project
Skywater (1961–1988),[34] have collectively impacted the world’s meteorological
and hydrological cycles in ways that remain largely unclarified and ignored by
the UN Framework Convention on Climate Change (UNFCCC), the 1997 Kyoto
Protocol, and IPCC climate modelers.

In today’s world militarily defined “security” and covert operations act as an
invisible third rail that terrifies even those charged with protecting the interests
of all humanity. This most certainly includes not only bureaucrats, but scientists
and engineers. But if humanity cannot trust those who officially act on its behalf,
whom do we trust to gain the whole truth of such surviving-the-future
environmental issues as climate change?

Ian Baldwin is a life-long environmentalist and co-founder and
Publisher Emeritus of Chelsea Green. After working for several
national environmental organizations in the 1970s, he co-founded the EF
Schumacher Society (US) before launching Chelsea Green in 1984 with his wife
Margo Baldwin. In 2005, he and Rob Williams co-founded Vermont Commons:
Voices of Independence to explore the possibilities of rescaled living in a future
Vermont republic.
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