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WIKICOMMONS

The Fu-go 
“Windship Weapon” 
project was a Word War II era 
plan by the Japanese military 
to attack the mainland United 
States with explosive-laden hy-
drogen balloons carried across 
the Pacific Ocean. The un-
manned Fu-go balloon bombs 
were the result of many years of 
Japanese research on balloons as 
a means of carrying propaganda 
or explosives into enemy territo-
ry. This wartime enterprise also 
helped to facilitate meteoro-
logical understandings of glob-
al atmospheric wind patterns, 
specifically the jet stream. The 
Fu-go balloons were launched 
through 1945, and 300 actually 
reached the U.S. coast, causing 
the only wartime fatalities on 
the United States mainland. 

The Fu-go project came to frui-
tion under a Japanese meteo-
rologist named Hidetoshi Ara-
kawa, and relied upon the work 
of another meteorologist, Wasa-
buro Oishi (1874-1950). Oishi 
had studied the winds in the 
upper atmosphere since 1923 
and became the first known per-
son to discover the existence of 
strong westerly winds above Ja-
pan. However, in a misguided 
attempt to create interest in the 
newly constructed international
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language Esperanto, Oishi wrote 
and published his work in the lit-
tle known tongue, which meant 
his observations went largely ig-
nored. When it was finally rec-
ognized, Oishi’s work aided the 
development of successful bal-
loon incendiaries and contrib-
uted to the field of meteorology 
through his discovery of the jet 
stream over Japan, colloquially 
referred to as “westerlies.”

The balloons were made 
of paper, and came 

equipped with bombs 
and sand ballast. 

The sand was used by the 
military to identify 
exactly from where 
the balloons were 

originating.   
The experience of U.S. bombers 
have often been noted as the ear-
liest accounts of the jet stream, 
but Oishi observed the westerly 
winds long before they travelled 
to Japan in World War II.1   Oishi 
was born in Saga prefecture, on 
the island of Kyushu in southern 
Japan. He attended the Tokyo 
Imperial University and would 
later alternate between studying 
atmospheric winds abroad and 
working for the Central Meteo-
rological Observatory in Japan. 
In December 1924, during an 
experimental balloon launch to 
track upper lever winds, Oishi 
noted a strong westerly wind at 
just about 33,000 feet.2  This ex-
periment, along with other data

collected over the course of sev-
eral winters, revealed a permanent 
westerly wind over Japan during the 
winter.3  This discovery would play 
an instrumental role in the future 
development of the Fu-go balloons.
Balloon bombs were not new to his-
tory during World War II, nor were 
they new to Japan. The Japanese de-
veloped a number of balloon proj-
ects, stretching back to the 1930s.4 

The balloons were made of paper, 
and came equipped with bombs and 
sand ballast. The sand was used by 
the military to identify exactly from 
where the balloons were originat-
ing. The Fu-go project held the most 
promise and the balloons used by 
the Japanese during the war have 
been recognized as “the world’s first 
intercontinental weapon”.5

With the locomotive piece in place 
along with a nascent balloon proj-
ect in the works, the final motiva-
tion for finishing the Fu-go bal-
loons came from the Japanese 
reaction to an attack known as 
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the Doolittle Raid, an air strike 
by the United States on the Japa-
nese mainland in 1942. The raid 
aimed at military and industrial 
targets in several major Japanese 
cities.6 The U.S. organized the 
raid in response to the Japanese 
attack on Pearl Harbor in 1941.7 
It proved particularly significant 
for the psychological effects it 
had on the Japanese, as it disil-
lusioned the populace of beliefs, 
espoused by elites, that Japan 
was untouchable.8 Immediate 
action would be taken in retalia-
tion for the Doolittle raid, lead-
ing Japanese military officials to 
revisit their old balloon bomb 
ideas.

Military leaders in Japan placed 
Hidetoshi Arakawa, a meteorolo-
gist at the Central Meteorological 
Observatory, in charge of review-
ing unsolved problems from pre-
vious work on the plan, particu-
larly in relation to research on the 
westerly winds. Once complete, 
the balloons were sent across the 
Pacific, at about 10-12km above 
the earth, where Arakawa’s work 
claimed the “middle-latitude 
westerlies are very well devel-
oped”.9 Between 1944 and 1945, 
the Japanese launched 9000 bal-
loons, of which almost 300 are 
documented to have reached 
North America, as far inland as 
Michigan.10 The plan was to use 
the balloons to send bombs to 
North America where they would 
cause major disturbances, one of 
the desired results being forest 
fires. The Japanese believed forest 
fires could potentially force the 
U.S. to reallocate resources from 
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fighting the war to fighting their 
blazing forests.11 The balloons 
were launched in a six-month 
window, between November 3, 
1944 and April of 1945. The pro-
gram was discontinued when the 
U.S. started bombing the Japa-
nese hydrogen factories, mak-
ing the primary element used in 
their construction extremely dif-
ficult to come by.

Between 1944 and 1945, 
the Japanese launched 

9000 balloons, of which 
almost 300 are docu-

mented to have reached 
North America, as far 
inland as Michigan.

The unheralded attacks on North 
America only came to the at-
tention of U.S. officials through 
mysterious reports about strange 
objects and explosions, however 
the populace was never alerted 
and remained unaware of the 
threat.12 Bombs landed across 
North America, from the Aleu-
tians to Michigan, Mexico, Mon-
tana, and Wyoming.13 While the 
bombs killed a number of Amer-
icans, the death count was much 
smaller than the possible dam-
age that could have been done.14 

Their potential destruction may 
explain the reaction by U.S. offi-
cials, who downplayed the threat 
and requested that the press and 
radio not feature stories about 
balloon explosions.15

When an explosion killed a woman 
and her five children while tamper-
ing with a balloon in the woods 
of Oregon, officials felt the urge to 
finally reveal the truth, albeit, in 
a way that made the threat seem 
benign.16 The first use of an inter-
continental weapon in warfare thus 
resulted in the only incident dur-
ing World War II when American 
deaths on the continental US were 
the result of enemy action, as me-
morialized in Lake County Oregon 
at the Mitchell Recreation Area. 
Fortunately for the United States, 
the Fu-go project was dramatically 
unsuccessful. Despite its lethal 
intentions, the project nevertheless 
helped contribute to our modern 
understanding of the mechanics of 
the jet stream.

Michel Gott is the Research and 
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English.
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Jet streams are currents of air 
that move through the upper-
levels of the atmosphere of a 
planet and are caused by the 
planet’s rotation and atmo-
spheric heating. Earth’s major jet 
streams are known as westerly 
winds, colloquially referred to as 
westerlies. Jet streams were not 
fully understood in the early- to 
mid-20th century.1 One impor-
tant piece of scholarship on the 
subject was a paper published on 
the jet stream in 1947, two years 
after the war, by researchers at 
the University of Chicago’s De-
partment of Meteorology.2  Their 
research on the topic stemmed 
from the experience of air craft 
bombers while fighting over 
the Pacific and Europe during 
World War II.3 Typical encoun-
ters with the strong westerly 
winds included changes in flight 
speed and stalled aircraft.4
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