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In November 1950, a paper was published in Tellus
reporting on the first successful example of 
Numerical Weather Prediction (NWP), thus 
fulfilling the speculations of many people over the decades
that it might be possible, most notably 
L.F. Richardson who published a book on the topic in 1922.

This paper is one of the most influential
papers in the history of meteorology and the work
described in it was directly followed by worldwide efforts
to pursue NWP, leading to operational models by the
mid 1950s.

The authors were Charney, Fjörtoft, and von Neumann.  Of
these, only von Neumann had a reputation of any strength
at the time,  widely known in scientific circles for his 
impressive intelligence, and large number of seminal
accomplishments.

Also of significance is that the first NWP was accomplished
using the ENIAC, which itself was the most important 
electronic computer ever, being the first of its kind.  



The acknowledgments section of the Telluspaper interestingly cites Mrs. K. von Neumann for her help
ƛƴ ŎƻŘƛƴƎ ƻƴ ǘƘŜ 9bL!/Φ  aǊǎΦ YΦ Ǿƻƴ bŜǳƳŀƴƴ ǿŀǎΣ ƛƴ ŦŀŎǘΣ WƻƘƴ Ǿƻƴ bŜǳƳŀƴƴΩǎ ǿƛŦŜΣ Klara.  It is an 
interesting footnote of history that almost all of the early programmers of electronic computers were
women.  Why this was so, while much speculated on by modern historians, as not been adequately explained.

Also note the
presence
of Smagorinsky



Iƻǿ b²t ōŜŎŀƳŜ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ƻƴ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ 
electronic computer within 4 years of its  invention, 
is an interesting story involving, the vision of John von 
Neumann, along with a host of now famous meteorologists.  

The story also runs through Los Alamos, and the 
World War II atomic bomb project.



John von Neumann was born in Hungary
in 1903, the son of a successful banker.

He was a child prodigy for his memory,
mental arithmetic, and mathematical ability.

He published his first mathematical paper
while still in the Hungarian equivalent of
high school.

He simultaneously completed a PhD in
mathematics, and a degree in Chemical
Engineering (a fall-backoption his father
insisted upon).

He took his Phdin 1926.

By 1930 he had published 28 technical articles
and had a reputation as one of the top
mathematicians in the world.

He emigrated to the United States in 1930, and became a naturalized citizen in 1937.



Among other things ,von Neumann:

Å Made seminal contributions to the
foundations of mathematics.

Å Made seminal contributions to
quantum mechanics. 

Å Invented game theory.

Å Designed the spherical-implosion method
for detonating the fatmanplutonium bomb

Å Designed the basic computer architecture
used by nearly every computer ever built

Å Led numerous advisory committees that
defined the United States policy with 
regard to nuclear weapons and missiles
systems during the cold war.

Å And he led the project that produced the first
successful NWP.
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1950 letter describing effort to recruit von Neumann for the AFSA/NSA
to consult on cryptology.  It is not known if this effort was successful.

After WWII, von Neumann worked 20 hours per day on numerous advisory committees,
hydrogen bomb research, computer design, and meteorology.



Von Neumann at his home in Princeton with his second wife Klara, and his Irish Setter, Inverse.



Von Neumann, always an admirer of the military, became involved
an a variety of U.S. military projects in World War II (WWII).

In the mid 1930s von Neumann had become deeply involved in
problems of supersonic flow and turbulence. He became a 
consultant to BRL and the Army Ordinance Department in 1937.
He worked on problems for developing shaped charges to
be used in antitank weapons, including developing methods for
numerical solution of the Navier-Stokes equations.

5ǳǊƛƴƎ ²²LL .w[ ŘŜǾŜƭƻǇŜŘ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŘŜŜǇŜǎǘ ŎƻƳǇǳǘƛƴƎ
capabilities which were used primarily for calculating ballistic firing 
tables. Demand for computation far exceeded supply, and BRL 
initiated the ENIAC project in 1943 (unknown to von Neumann until 
1944, though he was on the scientific advisory board of BRL).

In 1943 von Neumann was asked to join the Manhattan project
at Los Alamos. He is told that the project has not solved how to use
plutonium.  This is problematic as they only had enough uranium, 
which they had a design for, to build one bomb.  Military 
strategist had predicted it would take 2 bombs to convince
Germany/Japan to surrender.  Based on his experience with shaped
charges, von Neumann convinces Los Alamos to pursue spherical
implosion with shaped charges.  The method von Neumann designed
is eventually used for ALL fission bombs ever produced, except the
Little Man bomb.

Von Neumann Los Alamos SecurtyBadge Photo



Von Neumann also realized extensive calculations would be needed to verify the design, and he has
Los Alamos develop computing facilities second in the world only to those at BRL.  He also designs 
numerical stability criteria needed for successful calculations following CFL (1928),
a condition unknown to L.F. Richardson, who attempted the same sort of calculations by himself in 1918.

Marchant desktop calculator of the type used at Los Alamos during the Manhattan Project



IBM punch card equipment at Los Alamos during WWII.  Equipment was modified to do a sequence of arithmetic
operations automatically.



Harvard Mark 1. Programmable mechanical computer, also use by von Neumann/Los Alamos during WWII.
Addition:       0.3 s (versus .0002 s for ENIAC = 1500 times faster)
Multiplication: 6 s (versus .0028 s for ENIAC = 2143 times faster)


