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From Wikipedia, the free encyclopedia @ Birthday mode (Baby Globe)
Project Stormfury (or stylized as Project STORMFURY) was an attempt to weaken tropical () Disabled

cyclones by flying aircraft into them and seeding them with silver iodide. The project was run O Enabled

by the United States Government from 1962 to 1983. The hypothesis was that the silver
o ) ) ) ) Learn more about Birthday mode
iodide would cause supercooled water in the storm to freeze, disrupting the inner structure of

the hurricane, and this led to seeding several Atlantic hurricanes. However, it was later shown Text

that this hypothesis was incorrect. It was determined that most hurricanes do not contain () small

enough supercooled water for cloud seeding to be effective. Additionally, researchers found

that unseeded hurricanes often undergo the same structural changes that were expected from R LLNAE " R ek O standard

seeded hurricanes. This finding called Stormfury's successes into question, as the changes 1966 photo of th_e crew and ~ O Large

personnel of Project Stormfury

reported now had a natural explanation. Width

The last experimental flight was flown in 1971, due to a lack of candidate storms and a changeover in NOAA's fleet. Project Stormfury O standard

was officially canceled more than a decade after the last modification experiment. Although the project failed to achieve its goal of O Wide

reducing the destructiveness of hurricanes, its observational data and storm lifecycle research helped improve meteorologists' ability

to forecast the movement and intensity of hurricanes. Color (beta)
O Automatic

Hypothesis edi] O Light

Cloud seeding was first attempted by Vincent Schaefer and Irving Langmuir. After withessing STORMFURY Hypothesis () Dark

the artificial creation of ice crystals, Langmuir became an enthusiastic proponent of weather —, g

-, F —

modification.l'! Schaefer found that when he dumped crushed dry ice into a cloud,
precipitation in the form of snow resulted.[?] /g %

d Eyewadl Weakenung as New Urows ——

-

. \ — — o
of a hurricane's winds would be beneficial: since the damage potential of a hurricane '“'3 i Sy Donine i ;,

increased as the square of the wind speed,[4] a slight lowering of wind speed would have a . | | *:I

The working hypothesis of Project
Stormfury

with silver iodide, latent heat would be released. This would promote the formation of a new

With regard to hurricanes, it was hypothesized that by seeding the area around the eyewall
eyewall. As this new eyewall was larger than the old eyewall, the winds of the tropical cyclone

would be weaker due to a reduced pressure gradient.[3] Even a small reduction in the speed

large reduction in destructiveness.*!

Due to Langmuir's efforts, and the research of Schaefer at General Electric, the concept of =
using cloud seeding to weaken hurricanes gathered momentum. Indeed, Schaefer had

caused a major snowstorm on December 20, 1946 by seeding a cloud.l?! This caused GE to
drop out for legal reasons. Schaefer and Langmuir assisted the U.S. military as advisors for
Project Cirrus, the first large study of cloud physics and weather modification. Its most important goal was to try to weaken

hurricanes.[®!

Project Cirrus |edi

Project Cirrus was the first attempt to modify a hurricane. It was a collaboration of the Project Cirrus

General Electric Corporation, the US Army Signal Corps, the Office of Naval Research,
Formation 1946

and the US Air Force.l'l After several preparations and initial skepticism by government
Dissolved October 15, 1947; 78 years

scientists, ! the first attempt to modify a hurricane began on October 13, 1947 on

ago
Hurricane Cape Sable that was heading west to east and out to sea. Type Bublic=private research
Purpose Weather modification

The project's two B-17s and a B-29 of the 53rd Weather Reconnaissance group were
dispatched from MacDill Field, Florida, to intercept the hurricane.l”! The seeding B-17 Headquarters ~ Schenectady, New York

flew along the rainbands of the hurricane, and dropped nearly 180 pounds (82

kilograms) of crushed dry ice into the clouds.["! The crew reported "Pronounced modification of the cloud deck seeded".[®! It is not
known if that was due to the seeding. Next, the hurricane changed direction and made landfall near Savannah, Georgia. The public
blamed the seeding, and Irving Langmuir claimed that the reversal had been caused by human intervention.!®! Cirrus was canceled, !
and lawsuits were threatened. Only the fact that a system in 1906 had taken a similar path, as well as evidence showing that the
storm had already begun to turn when seeding began, ended the Iitigation.[5] This disaster set back the cause of seeding hurricanes

for eleven years.

At first the seeding was officially denied and it took years before the government admitted it. According to the September 12, 1965
edition of the Fort Lauderdale News and Sun-Sentinel, in 1947 a hurricane "went whacky" and "Twelve years later it was admitted the

storm had in fact been seeded."®!

Between the projects [edi]

The United States Weather Bureau's National Hurricane Research Project, founded in 1955,
had as one of its objectives to investigate the scientific validity of hurricane modification
methods. To this end, silver iodide dispensers were tested in Hurricane Daisy in August 1958.
The flares were deployed outside of the hurricane eyewall, so this was an equipment test
rather than a modification experiment. The equipment malfunctioned in all but one of the
flights, and no conclusive data was acquired.[5]

The first seeding experiment since the Cirrus disaster was attempted on September 16, 1961, : i
Eye of Hurricane Esther
into Hurricane Esther by NHRP and the United States Navy aircraft. Eight cylinders of silver
iodide were dropped into Esther's eyewall, and winds were recorded as weakening by 10
percent.[9] The next day, more seeding flights were made. This time, the silver iodide did not fall into the eyewall, and no reduction in

windspeed was observed. These two results were interpreted as making the experiment a "success".l10

The seedings into Hurricane Esther led to the establishment of Project Stormfury in 1962. Project Stormfury was a joint venture of the
United States Department of Commerce and the United States Navy.“o]

Project BATON {edi]

The objective of Project BATON was the analysis of the life history of thunderstorms. A Department of Defense research activity
supported by the Advanced Research Project Agency, Project BATON sought to expand understanding of storm physics as an aid to
weather forecasting, fire prevention, and, possibly, for artificially controlling the weather. Dr. Helmut Weickmann, as an employee of
the U.S, Army Signal Research and Development Laboratory, and Dr. Paul MacCready of Meteorology Research, Inc., were joint
leaders of the Project BATON team.!"]

During the 1962 July—August storm season in Flagstaff, Arizona, the scientists, selected "guinea pig" storms, and seeded them with
chemicals. Effects were thoroughly analyzed from the ground and from the air with time-lapse motion picture cameras, stereo still
cameras, storm radar, lightning detectors, and airborne heat sensors. Among the agents inserted in selected clouds were
"condensation nuclei" which temporarily increased the number of water droplets in the cloud, and pulverized dry ice, which turns a
portion of the cloud to fine snow crystals that remain aloft. The utilization of these agents facilitated study of a storm's
characteristics.!!"]

Project STORMFURY begins |edi;

Robert Simpson became its first director, serving in this capacity until 1965.1'%] There were several guidelines used in selecting which
storms to seed. The hurricane had to have a less than 10 percent chance of approaching inhabited land within a day;m] it had to be
within range of the seeding aircraft; and it had to be a fairly intense storm with a well-formed eye.[9] The primary effect of these criteria
was to make possible seeding targets extremely rare.l'4]

No suitable storms formed in the 1962 season. Next year, Stormfury began by conducting experiments on cumulus clouds. From
August 17 to 20 of that year, experiments were conducted in 11 clouds, of which six were seeded and five were controls. In five of the

six seeded clouds, changes consistent with the working hypothesis were observed.["®]

On August 23, 1963, Hurricane Beulah was the site of the next seeding attempt. It had an indistinct eyewall. In addition, mistakes
were made, as the seedings of silver iodide were dropped in the wrong places. As a consequence, nothing happened.[m] The next
day, another attempt was made, and the seeders hit their targets. The eyewall was observed to fall apart and be replaced by another
eyewall with a larger radius."®! The sustained winds also fell by twenty percent.[15] All in all, the results of the experiments on Beulah

were "encouraging but inconclusive."!'°!

In the six years after Beulah, no seedings were conducted for several different reasons. In 1964, measurement and observation
equipment was not ready to be used.!’® The year after that, all flights were used for additional experimentation in non-hurricane
clouds.!"®]

Joanne Simpson became its director beginning in 1965.1211171 While out to sea in August of the 1965 Atlantic hurricane season,
Stormfury meteorologists decided that Hurricane Betsy was a good candidate for seeding.m] However, the storm immediately swung
towards land, and on September 1, the planned flights were canceled. For some reason, the press was not notified that there were no
seedings, and several newspapers reported that it had begun.[13] As Betsy passed close to the Bahamas and smashed into southern
Florida, the public and Congress thought that seeding was underway and blamed Stormfury.[13] It took two months for Stormfury
officials to convince Congress that Betsy was not seeded, and the project was allowed to continue.!'3! A second candidate, Hurricane
Elena, stayed too far out to sea.l1®]

After Betsy, two other hurricanes came close to being seeded. Hurricane Faith was considered a likely candidate, but it stayed out of
range of the seeding planes.[15] That same year, recon flights were conducted into Hurricane Inez, but there were no seedings.[15]
Both the 1967 and 1968 seasons were inactive. Because of that, there were no suitable seeding targets in either of those two

[13]
seasons.

Dr. R. Cecil Gentry became the director of Stormfury in 1968.['8] There were no more near-
seedings until 1969. In the interim, equipment was improved. What once was the primitive
method of hand-dumping dry ice was replaced with rocket canisters loaded with silver iodide,
and then gun-like devices mounted on the wings of the airplanes that fired silver iodide into
the clouds. Observation equipment was improved.[13] Additional reconnaissance data was
utilized to modify the working hypothesis. The new theory took cumulus towers outside the
eyewall into account. According to the revised theory, by seeding the towers, latent heat

The eye of Hurricane Debbie on would be released. This would trigger the start of new convection, which would then cause a
A t 20 . : - :

R new eyewall. Since the new eyewall was outside the original one, the first eyewall would be
choked of energy and fall apart. In addition, since the new eyewall was broader than the old

one, the winds would be lower due to a less sharp pressure difference.["3]

Hurricane Debbie in 1969 provided the best opportunity to test the underpinnings of Project Stormfury. In many ways it was the
perfect storm for seeding: it did not threaten any land; it passed within range of seeding aircraft; and was intense with a distinct
eye.[19] On August 18 and again on August 20, thirteen planes flew out to the storm to monitor and seed it. On the first day,
windspeeds fell by 31%.° On the second day, windspeeds fell by 18%.!1°] Both changes were consistent with Stormfury's working
hypothesis. Indeed, the results were so encouraging that "a greatly expanded research program was planned."[zo] Among other
conclusions was the need for frequent seeding at close to hourly intervals. 2]

The 1970 and 1971 seasons provided no suitable seeding candidates.!"°! Despite this, flights were conducted into Hurricane Ginger.
Ginger was not a suitable storm for seeding, due to its diffuse, indistinct nature. The seeding had no effect. Ginger was the last

seeding done by Project Stormfury.[°]

After the seedings |edit)

Atlantic hurricanes meeting all of the criteria were extremely rare, which made duplication of
the "success" reached with Hurricane Debbie extremely difficult. Meanwhile, developments
outside of meteorology hindered the cause of hurricane modification.

In the early 1970s, the Navy withdrew from the project.[22] Stormfury began to refocus its
efforts on understanding, rather than modifying, tropical cyclones.[23] At the same time, the
Project's B-17s were nearing the end of their operational lifetimes. At the cost of $30 million

(year unknown)[22] two Lockheed P-3's were acquired. Due to the rarity of Atlantic hurricanes

Stormfury inside Tropical Storm
Dorothy

meeting the safety requirements, plans were made to move Stormfury to the Pacific and
experiment on the large number of typhoons there.['#! This action required many of the same
safety requirements as in the Atlantic, but had the advantage of a much higher number of

potential subjects.[?]

The plan was to begin again in 1976, and seed typhoons by flying out of Guam. However, political issues blocked the plan. The
People's Republic of China announced that it would not be happy if a seeded typhoon changed course and made landfall on its
shores,! " while Japan declared itself willing to put up with difficulties caused by typhoons because that country got more than half of
its rainfall from tropical cyclones.[”]

Similar plans to operate Stormfury in the eastern north Pacific or in the Australian region also coIIapsed.[24]

Failure of the working hypothesis edi;

Multiple eyewalls had been detected in very strong hurricanes before, including Typhoon Sarah!??! and Hurricane Donna.l?®! Double
eyewalls were usually only seen in very intense systems. They had also been observed post-seeding in some of the seeded storms.
At the time, the only observations of rapid changes in eyewall diameter, other than during presumably successful seedings, occurred
during rapid changes in storm intensity.[27] It remained unclear whether the seedings caused the secondary eyewalls or whether it
was just part of a natural cycle[28] (because correlation does not imply causation). It was initially thought that eyewall changes similar
to those observed in seeded but not unseeded systems provided the evidence that Project Stormfury was a success. But if it was later
observed that such eyewall changes were common in unseeded systems as well, such observations would throw doubt on the
hypothesis and assumptions driving Project Stormfury.[29]

Data and observations did in fact begin to accumulate that debunked Stormfury's working hypothesis. Beginning with Hurricanes Anita
and David, flights by hurricane hunting aircraft encountered events similar to what happened in "successfully" seeded storms.[??! Anita
itself had a weak example of a concentric eyewall cycle, and David a more dramatic one.[?8l'n August 1980, Hurricane Allen passed
through the Atlantic, Caribbean, and Gulf of Mexico. It also underwent changes in the diameter of its eye and developed multiple
eyewalls. All this was consistent with the behavior that would have been expected of Allen had it been seeded. Thus, what Stormfury
thought to have accomplished by seeding was also happening on its own.[2%!

Other observations in Hurricanes Anita, David, Frederic, and Allen®'] also discovered that tropical cyclones have very little
supercooled water and a great deal of ice crystals.[32] The reason that tropical cyclones have little supercooled water is that the
updrafts within such a system are too weak to prevent water from either falling as rain or freezing.[33] As cloud seeding needed
supercooled water to function, the lack of supercooled water meant that seeding would have no effect.

Those observations called the basis for Project Stormfury into question. In the middle of 1983, Stormfury was finally canceled after the
hypothesis guiding its efforts was invalidated.34!

Legacy [ edit ]

In the sense of weakening hurricanes to reduce their destructiveness, Project Stormfury was a complete failure because it did not
distinguish between natural phenomena in tropical cyclones and the impact of human intervention.?] Millions of dollars had been

spent. In the end, "[Project] STORMFURY had two fatal flaws: it was neither microphysically nor statistically feasible."34]

In addition, Stormfury had been a primary generator of funding for the Hurricane Research Division. While the project was
operational, the HRD's budget had been around $4 million (1975 USD; $16 million 2008 USD), with a staff of approximately
100 people.[35] In 2000, the HRD employed 30 people and has a budget of roughly $2.6 million each year.[36]

However, Project Stormfury had positive results as well. Knowledge gained during flights proved invaluable in debunking its
hypotheses.[36] Other science resulted in a greater understanding of tropical cyclones. In addition, the Lockheed P-3s were perfectly
suitable for gathering data on tropical cyclones, allowing improved forecasting of these monstrous storms.[%%! Those planes were still
used by the NOAA as of 2005.37]

Former Cuban president Fidel Castro alleged that Project Stormfury was an attempt to weaponize hurricanes. 8!

See also [ edit ]

o List of United States government meteorology research projects — Tropical cyclones

s portal

e Operation Popeye
Eg’_; Weather portal

e Weather modification in North America

o Alberta Hail Project

e Wind shearing

o Sea surface temperature

S

e Deep ocean water — Cold, salty water deep below the surface of Earth's oceans
e Saharan air layer - dust aerosols blown from Africa that mitigates Atlantic hurricane
formation

References |edit]

« Peter Black; Harry Senn; Charles Courtright (March 1972). "Airborne Radar Observations of Eye 3D design of a C-17 seeding a =

hurricane or aerosolizing it to mitigate

Configuration Changes, Bright Band Distribution, and Precipitation Tilt During the 1969 Multiple 39
the storm![3°!]

Seeding Experiments in Hurricane Debbie" [ (PDF). Monthly Weather Review Volume 100 Number
3. American Meteorological Society. pp. 208—217. Retrieved June 8, 2006.

« Davies, Pete (2000). Inside the Hurricane: Face to Face with Nature's Deadliest Storms ¢y. Henry Holt and Company. ISBN 0-8050-6574-1.

« Goldenberg, Stan (n.d.). "What are "concentric eyewall cycles" (or "eyewall replacement cycles") and why do they cause a hurricane's maximum
winds to weaken?" 2. Tropical Cyclone FAQ Subject D8. Hurricane Research Division. Archived from the original Z' (FAQ) on 22 April 2006.
Retrieved June 8, 2006.

e Hurricane Research Division (n.d.). "History of Project Stormfury"t2'. Hurricane Research Division. Retrieved June 8, 2006.

« C.L. Jordan; Frank Schatzle (September 1961). "The 'Double Eye' of Hurricane Donna" @ (PDF). Monthly Weather Review Volume 89 Number 9.
American Meteorological Society. pp. 354-356. Retrieved June 8, 2006.

« Chris Landsea (n.d.). "Has there ever been an attempt or experiment to reduce the strength of a hurricane ?" (2. Tropical Cyclone FAQ Subject
C4. Hurricane Research Division. Archived from the original 2 (FAQ) on June 14, 2006. Retrieved June 8, 2006.

« Chris Landsea (n.d.). "How does the damage that hurricanes cause increase as a function of wind speed?" 2. Tropical Cyclone FAQ Subject D5.
Hurricane Research Division. Archived from the original ' (FAQ) on March 9, 2007. Retrieved June 8, 2006.

« Havens, Barrington S. (July 1952). History of Project Cirrust2'. General Electric Research Laboratory. Retrieved September 25, 2019.

« Chris Landsea (n.d.). "What causes each hurricane to have a different maximum wind speed for a given minimum sea-level pressure?" (2\.
Tropical Cyclone Faq Subject D9. Hurricane Research Division. Archived from the originalZ (FAQ) on June 14, 2006. Retrieved June 8, 2006.

« Bob Swanson; Jack Williams (October 19, 2005). "Attempts to weaken, destroy hurricanes" 2. Answers Archive. USA Today. Retrieved June 8,
2006.

« Whipple, ABC (1982). Storm ¢y. Time Life Books. ISBN 0-8094-4312-0.

« Williams, Jack (n.d.). "Stormfury attempted to weaken hurricanes" (2'. Answers Archive. USA Today. Retrieved June 8, 2006.

« H.E. Willoughby; D.P. Jorgensen; R.A. Black; S.L. Rosenthal (May 1985). "Project STORMFURY: A Scientific Chronicle 1962-1983" ('. Bulletin of
the American Meteorological Society. 66 (5). American Meteorological Society Volume 66, Number 5: 505-514.
Bibcode:1985BAMS...66..505W 2. doi:10.1175/1520-0477(1985)066<0505:PSASC>2.0.CO;23.

« H.E. Willoughby; J.A. Clos; M.G. Shorebah (February 1982). "Concentric Eye Walls, Secondary Wind Maxima, and the Evolution of the Hurricane
Vortex" 2. Journal of the Atmospheric Sciences. 39 (2). American Meteorological Society: 395-411. Bibcode:1982JAtS...39..395W 2.
doi:10.1175/1520-0469(1982)039<0395: CEWSWM>2.0.CO;2 &.

Notes |edit]
1.7 @b ¢ Davies 2000, p. 85 18. A Staff (October 1968). "ESSA, Navy, Air Force Alert for 1968
2 Aab Whipple 1982, p. 150 Stormfury Season" g (PDF). ESSA World. Environmental
3. A Landsea D9 Satellite Services Administration: 34.
4. Aab| gndsea D5 19. » Whipple 1982, p. 153—-154
5.Aabcdefywhinsle 1982, p. 151 20. M R. Cecil Gentry, quoted in Davies 2000, p. 91
6. » @ b Willoughby, Jorgensen, Black, and Rosenthal, p. 505 21.  Black, Senn, and Courtright, p. 216
7. A Havens 1952, p. 61 22. A3 b ¢ Dayies 2000, p. 91
8. A Vinciguerra, T. (12 Sept. 1965). Betsy's Turnaround Stirs Big 23. * Williams
Question. Fort Lauderdale News and Sun-Sentinel. Section C, 24. A Willoughby, Jorgensen, Black, and Rosenthal, p. 508
page 1. 25. A Black, Senn, and Courtright, p. 210
9. A 2 b Davies 2000, p. 89 26. * Jordan and Schatzle, p. 354-56
10. 2 @ b € Davies 2000, p. 90 27. A Black, Senn, and Courtright, p. 213
11.A8b "Project BATON Probes Thunderstorm Origins To Improve 28.1ab Willoughby, Clos, and Shorebah, p. 396
Forecasts" [ (PDF). Army Research and Development. August 29. A 2 b \wjilloughby, Jorgensen, Black, and Rosenthal, p. 511
1962. p. 12. Retrieved September 22, 2013. 30. A Goldenberg
12. 2@ P Rob Gutro (1 June 2005). "Meet Dr. Joanne Simpson: Chief 31. A Willoughby, Jorgensen, Black, and Rosenthal, p. 509
Scientist Emeritus for Meteorology, Earth Sun Exploration 32 A ab Hyrricane Research Division
Division" 2. Goddard Space Flight Center. Archived from the 33. A Landsea C4
originaleX* on 17 June 2008. 34. A @ b \willoughby, Jorgensen, Black, and Rosenthal, p. 513
13.~20cdelfgwhipple 1982, p. 153 35. A Davies 2000, p. 92
14.425¢ < Whipple 1982, p. 154 36. A @ b ¢ Davies 2000, p. 93

15, Aabedefghijklmyyiioughby, Jorgensen, Black, and
Rosenthal, p. 507

37. » Swanson and Williams
38. A Jack Shafer (March 22, 2010). "Schooling Ross Douthat in

16. * R. Cecil Gentry, quoted in Davies 2000, p. 90 Conspiracy Theory" (2. Slate. Retrieved 2024-04-21.
A H " H ]

17. * Herbert Leib (October 1966). "Project Stormfury” { (PDF). 39. A "Study finds cleaner air leads to more Atlantic hurricanes" 2. AP
ESSA World. Environmental Satellite Services Administration: 4. News. May 11, 2022

External links e

e History of hurricane seeding and modification efforts (2 @ ISIEIIE [ N0 WS (2477 (22
Stormfury.
Categories: 1962 establishments in the United States | 1983 disestablishments in the United States | Projects established in 1962
Military projects of the United States | Meteorology research and field projects | Tropical cyclone meteorology

Weather modification in North America

This page was last edited on 26 November 2025, at 12:27 (UTC).

Text is available under the Creative Commons Attribution-ShareAlike 4.0 License; additional terms may apply. By using this site, you agree to the Terms of Use and Privacy Policy. Wikipedia® is a registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.

Privacy policy About Wikipedia Disclaimers Contact Wikipedia Legal & safety contacts Code of Conduct Developers Statistics Cookie statement Mobile view



https://foundation.wikimedia.org/wiki/Special:MyLanguage/Policy:Privacy_policy
https://en.wikipedia.org/wiki/Wikipedia:About
https://en.wikipedia.org/wiki/Wikipedia:General_disclaimer
https://en.wikipedia.org/wiki/Wikipedia:Contact_us
https://foundation.wikimedia.org/wiki/Special:MyLanguage/Legal:Wikimedia_Foundation_Legal_and_Safety_Contact_Information
https://foundation.wikimedia.org/wiki/Special:MyLanguage/Policy:Universal_Code_of_Conduct
https://developer.wikimedia.org/
https://stats.wikimedia.org/#/en.wikipedia.org
https://foundation.wikimedia.org/wiki/Special:MyLanguage/Policy:Cookie_statement
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&mobileaction=toggle_view_mobile
https://www.wikimedia.org/
https://www.mediawiki.org/
https://en.wikipedia.org/wiki/Wikipedia:Text_of_the_Creative_Commons_Attribution-ShareAlike_4.0_International_License
https://foundation.wikimedia.org/wiki/Special:MyLanguage/Policy:Terms_of_Use
https://foundation.wikimedia.org/wiki/Special:MyLanguage/Policy:Privacy_policy
https://wikimediafoundation.org/
https://en.wikipedia.org/wiki/Project_Stormfury
https://en.wikipedia.org/wiki/Talk:Project_Stormfury
https://en.wikipedia.org/wiki/Project_Stormfury
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=history
https://wikimediafoundation.org/wikipedia25/wikipedia-mascot/?utm_campaign=wpam&utm_source=wpam&utm_medium=wpamen
https://en.wikipedia.org/wiki/Public%E2%80%93private_partnership
https://en.wikipedia.org/wiki/Weather_modification
https://en.wikipedia.org/wiki/Schenectady,_New_York
https://en.wikipedia.org/wiki/Hurricane_Esther_(1961)
https://en.wikipedia.org/wiki/1969_Atlantic_hurricane_season#Hurricane_Debbie
https://en.wikipedia.org/wiki/Tropical_Storm_Dorothy_(1970)
https://en.wikipedia.org/wiki/Portal:Tropical_cyclones
https://en.wikipedia.org/wiki/File:Cumulus_clouds_in_fair_weather.jpeg
https://en.wikipedia.org/wiki/Portal:Weather
https://en.wikipedia.org/wiki/Boeing_C-17_Globemaster_III
https://en.wikipedia.org/wiki/Cloud_seeding
https://en.wikipedia.org/wiki/Aerosol
https://en.wikipedia.org/wiki/File:Commons-logo.svg
https://commons.wikimedia.org/wiki/Category:Project_Stormfury
https://en.wikipedia.org/wiki/Tropical_cyclone
https://en.wikipedia.org/wiki/Cloud_seeding
https://en.wikipedia.org/wiki/Silver_iodide
https://en.wikipedia.org/wiki/Supercooling
https://en.wikipedia.org/wiki/Eye_(cyclone)#Eyewall_replacement_cycles
https://en.wikipedia.org/wiki/NOAA
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=1
https://en.wikipedia.org/wiki/Vincent_Schaefer
https://en.wikipedia.org/wiki/Irving_Langmuir
https://en.wikipedia.org/wiki/Weather_modification
https://en.wikipedia.org/wiki/Dry_ice
https://en.wikipedia.org/wiki/Snow
https://en.wikipedia.org/wiki/Eye_(cyclone)
https://en.wikipedia.org/wiki/Silver_iodide
https://en.wikipedia.org/wiki/Latent_heat
https://en.wikipedia.org/wiki/Pressure_gradient
https://en.wikipedia.org/wiki/General_Electric
https://en.wikipedia.org/wiki/Cloud_physics
https://en.wikipedia.org/wiki/Weather_modification
https://en.wikipedia.org/wiki/Tropical_cyclone
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=2
https://en.wikipedia.org/wiki/General_Electric
https://en.wikipedia.org/wiki/US_Army_Signal_Corps
https://en.wikipedia.org/wiki/Office_of_Naval_Research
https://en.wikipedia.org/wiki/US_Air_Force
https://en.wikipedia.org/wiki/1947_Florida%E2%80%93Georgia_hurricane
https://en.wikipedia.org/wiki/Boxing_the_compass
https://en.wikipedia.org/wiki/Boeing_B-17_Flying_Fortress
https://en.wikipedia.org/wiki/Boeing_B-29_Superfortress
https://en.wikipedia.org/wiki/Rainbands
https://en.wikipedia.org/wiki/Dry_ice
https://en.wikipedia.org/wiki/Savannah,_Georgia
https://en.wikipedia.org/wiki/Irving_Langmuir
https://en.wikipedia.org/wiki/Lawsuit
https://en.wikipedia.org/wiki/1906_Florida_Keys_hurricane
https://en.wikipedia.org/wiki/Litigation
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=3
https://en.wikipedia.org/wiki/United_States_Weather_Bureau
https://en.wikipedia.org/wiki/National_Hurricane_Research_Project
https://en.wikipedia.org/wiki/1958_Atlantic_hurricane_season#Hurricane_Daisy
https://en.wikipedia.org/wiki/Hurricane_Esther_(1961)
https://en.wikipedia.org/wiki/United_States_Navy
https://en.wikipedia.org/wiki/United_States_Department_of_Commerce
https://en.wikipedia.org/wiki/United_States_Navy
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=4
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=5
https://en.wikipedia.org/wiki/Robert_Simpson_(meteorologist)
https://en.wikipedia.org/wiki/Eye_(cyclone)
https://en.wikipedia.org/wiki/1962_Atlantic_hurricane_season
https://en.wikipedia.org/wiki/Scientific_experiment
https://en.wikipedia.org/wiki/Cumulus_cloud
https://en.wikipedia.org/wiki/Scientific_control
https://en.wikipedia.org/wiki/1963_Atlantic_hurricane_season#Hurricane_Beulah
https://en.wikipedia.org/w/index.php?title=Sustained_winds&action=edit&redlink=1
https://en.wikipedia.org/wiki/Joanne_Simpson
https://en.wikipedia.org/wiki/1965_Atlantic_hurricane_season
https://en.wikipedia.org/wiki/Hurricane_Betsy
https://en.wikipedia.org/wiki/The_Bahamas
https://en.wikipedia.org/wiki/Florida
https://en.wikipedia.org/wiki/United_States_Congress
https://en.wikipedia.org/wiki/1965_Atlantic_hurricane_season#Hurricane_Elena
https://en.wikipedia.org/wiki/Hurricane_Faith
https://en.wikipedia.org/wiki/Hurricane_Inez
https://en.wikipedia.org/wiki/1967_Atlantic_hurricane_season
https://en.wikipedia.org/wiki/1968_Atlantic_hurricane_season
https://en.wikipedia.org/wiki/Eye_(cyclone)
https://en.wikipedia.org/wiki/Latent_heat
https://en.wikipedia.org/wiki/Hurricane_Debbie_(1969)
https://en.wikipedia.org/wiki/1970_Atlantic_hurricane_season
https://en.wikipedia.org/wiki/1971_Atlantic_hurricane_season
https://en.wikipedia.org/wiki/Hurricane_Ginger
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=6
https://en.wikipedia.org/wiki/Lockheed_P-3
https://en.wikipedia.org/wiki/Guam
https://en.wikipedia.org/wiki/People%27s_Republic_of_China
https://en.wikipedia.org/wiki/Japan
https://en.wikipedia.org/wiki/Australia
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=7
https://en.wikipedia.org/wiki/Typhoon_Sarah_(1959)
https://en.wikipedia.org/wiki/Hurricane_Donna
https://en.wikipedia.org/wiki/Correlation_does_not_imply_causation
https://en.wikipedia.org/wiki/Hurricane_Anita
https://en.wikipedia.org/wiki/Hurricane_David
https://en.wikipedia.org/wiki/53rd_Weather_Reconnaissance_Squadron
https://en.wikipedia.org/wiki/Hurricane_Allen
https://en.wikipedia.org/wiki/Atlantic
https://en.wikipedia.org/wiki/Caribbean
https://en.wikipedia.org/wiki/Gulf_of_Mexico
https://en.wikipedia.org/wiki/Hurricane_Frederic
https://en.wikipedia.org/wiki/Updraft
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=8
https://en.wikipedia.org/wiki/Hurricane_Research_Division
https://en.wikipedia.org/wiki/United_States_Dollar
https://en.wikipedia.org/wiki/Lockheed_P-3_Orion
https://en.wikipedia.org/wiki/Cuba
https://en.wikipedia.org/wiki/Fidel_Castro
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=9
https://en.wikipedia.org/wiki/List_of_United_States_government_meteorology_research_projects
https://en.wikipedia.org/wiki/Operation_Popeye
https://en.wikipedia.org/wiki/Weather_modification_in_North_America
https://en.wikipedia.org/wiki/Alberta_Hail_Project
https://en.wikipedia.org/wiki/Wind_shear
https://en.wikipedia.org/wiki/Sea_surface_temperature
https://en.wikipedia.org/wiki/Deep_ocean_water
https://en.wikipedia.org/wiki/Saharan_air_layer
https://en.wikipedia.org/wiki/Aerosol
https://en.wikipedia.org/wiki/Atlantic_hurricane
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=10
http://docs.lib.noaa.gov/rescue/mwr/100/mwr-100-03-0208.pdf
https://en.wikipedia.org/wiki/Monthly_Weather_Review
https://en.wikipedia.org/wiki/American_Meteorological_Society
https://archive.org/details/insidehurricanef00davi
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/0-8050-6574-1
https://web.archive.org/web/20060422014638/http://www.aoml.noaa.gov/hrd/tcfaq/D8.html
https://en.wikipedia.org/wiki/Hurricane_Research_Division
http://www.aoml.noaa.gov/hrd/tcfaq/D8.html
http://www.aoml.noaa.gov/hrd/hrd_sub/sfury.html
https://en.wikipedia.org/wiki/Hurricane_Research_Division
http://docs.lib.noaa.gov/rescue/mwr/089/mwr-089-09-0354.pdf
https://en.wikipedia.org/wiki/Monthly_Weather_Review
https://en.wikipedia.org/wiki/American_Meteorological_Society
https://web.archive.org/web/20060614203943/http://www.aoml.noaa.gov/hrd/tcfaq/C4.html
https://en.wikipedia.org/wiki/Hurricane_Research_Division
http://www.aoml.noaa.gov/hrd/tcfaq/C4.html
https://web.archive.org/web/20070309223502/http://www.aoml.noaa.gov/hrd/tcfaq/D5.html
https://en.wikipedia.org/wiki/Hurricane_Research_Division
http://www.aoml.noaa.gov/hrd/tcfaq/D5.html
https://archive.org/details/historyofproject00have
https://web.archive.org/web/20060614204148/http://www.aoml.noaa.gov/hrd/tcfaq/D9.html
https://en.wikipedia.org/wiki/Hurricane_Research_Division
http://www.aoml.noaa.gov/hrd/tcfaq/D9.html
https://www.usatoday.com/weather/resources/askjack/wfaqhurm.htm
https://en.wikipedia.org/wiki/USA_Today
https://archive.org/details/storm00whip
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/0-8094-4312-0
https://www.usatoday.com/weather/hurricane/wstormfury.htm
https://en.wikipedia.org/wiki/USA_Today
https://doi.org/10.1175%2F1520-0477%281985%29066%3C0505%3APSASC%3E2.0.CO%3B2
https://en.wikipedia.org/wiki/Bulletin_of_the_American_Meteorological_Society
https://en.wikipedia.org/wiki/American_Meteorological_Society
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1985BAMS...66..505W
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1175%2F1520-0477%281985%29066%3C0505%3APSASC%3E2.0.CO%3B2
https://doi.org/10.1175%2F1520-0469%281982%29039%3C0395%3ACEWSWM%3E2.0.CO%3B2
https://en.wikipedia.org/wiki/American_Meteorological_Society
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1982JAtS...39..395W
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1175%2F1520-0469%281982%29039%3C0395%3ACEWSWM%3E2.0.CO%3B2
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=11
https://asc.army.mil/docs/pubs/alt/archives/1962/Aug_1962.PDF
https://web.archive.org/web/20080617020425/http://www.nasa.gov/lb/vision/earth/lookingatearth/simpson_bio.html
https://www.nasa.gov/lb/vision/earth/lookingatearth/simpson_bio.html
http://docs.lib.noaa.gov/rescue/journals/essa_world/QC851U461966oct.pdf
http://docs.lib.noaa.gov/rescue/journals/essa_world/QC851U461968oct.pdf
https://en.wikipedia.org/wiki/Jack_Shafer
http://www.slate.com/articles/news_and_politics/press_box/2010/03/schooling_ross_douthat_in_conspiracy_theory.html
https://en.wikipedia.org/wiki/Slate_(magazine)
https://apnews.com/article/climate-storms-science-air-pollution-united-states-a629da4d72fa94d75f6668acd5a04bf3
https://en.wikipedia.org/w/index.php?title=Project_Stormfury&action=edit&section=12
http://www.aoml.noaa.gov/hrd/hrd_sub/sfury.html
http://www.aoml.noaa.gov/hrd/hrd_sub/stormfury_era.html
https://en.wikipedia.org/wiki/Help:Category
https://en.wikipedia.org/wiki/Category:1962_establishments_in_the_United_States
https://en.wikipedia.org/wiki/Category:1983_disestablishments_in_the_United_States
https://en.wikipedia.org/wiki/Category:Projects_established_in_1962
https://en.wikipedia.org/wiki/Category:Military_projects_of_the_United_States
https://en.wikipedia.org/wiki/Category:Meteorology_research_and_field_projects
https://en.wikipedia.org/wiki/Category:Tropical_cyclone_meteorology
https://en.wikipedia.org/wiki/Category:Weather_modification_in_North_America
https://en.wikipedia.org/wiki/File:Project_Stormfury_crew.jpg
https://en.wikipedia.org/wiki/File:Project_stormfury_hypothesis.png
https://en.wikipedia.org/wiki/File:Fly00716.jpg
https://en.wikipedia.org/wiki/File:Eye_of_hurricane_debbie_(1969).jpg
https://en.wikipedia.org/wiki/File:Tropical_storm_dorothy_recon_(1970).jpg
https://en.wikipedia.org/wiki/File:Hurricane_seeding_or_aerosols.webp
https://en.wikipedia.org/wiki/Wikipedia:Good_articles*
https://en.wikipedia.org/wiki/Main_Page
https://donate.wikimedia.org/?wmf_source=donate&wmf_medium=sidebar&wmf_campaign=en.wikipedia.org&uselang=en
https://en.wikipedia.org/w/index.php?title=Special:CreateAccount&returnto=Project+Stormfury
https://en.wikipedia.org/w/index.php?title=Special:UserLogin&returnto=Project+Stormfury

