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The Azimuth Project consists of about 100 programmers,
mathematicians, physicists and other scientists who are
concerned about ecological problems—especially but not only
global warming—and their solutions.
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The Azimuth Project consists of about 100 programmers,
mathematicians, physicists and other scientists who are
concerned about ecological problems—especially but not only
global warming—and their solutions.

The idea is to do everything in a radically transparent way, and
pull in people who are highly skilled but not professionally
focused on these issues.

Many scientists know there’s a crisis and want to help. How?



Among other things, the Azimuth Project includes:

1. A project to explain climate physics with the help of software
that runs on your browser. So far the focus is on energy
balance models and simple models of the glacial cycle.
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1. A project to explain climate physics with the help of software
that runs on your browser. So far the focus is on energy
balance models and simple models of the glacial cycle.

2. A project to develop mathematical tools and software for
studying complex networked systems: box models, chemical
reaction networks,...

3. A wiki for storing information, a forum for talking to each
other,
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Among other things, the Azimuth Project includes:

1. A project to explain climate physics with the help of software
that runs on your browser. So far the focus is on energy
balance models and simple models of the glacial cycle.

2. A project to develop mathematical tools and software for
studying complex networked systems: box models, chemical
reaction networks,...

3. A wiki for storing information, a forum for talking to each
other, and a blog for publicizing our work, which gets about 100
hits per hour.
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A stochastic energy balance model
Michael Knap

To read about how this model works, go here!
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Idea

This page is about this paper:

# Michel Crucifix and Jonathan Rougier, On the use of simple dynamical systems for climate
predictions: A Bayesian prediction of the next glacial inception, The European Physical Journal 174
(2009), 11-31.

This paper tries to predict the next glacial cycle with a stochastic model, using a stochastic differential
equation derived from a deterministic model from this paper:

« B. Saltzman and Kirk Allen Maasch, A first-order global model of late Cenozoic climatic change II:
further analysis based on a simplification of CO2 dynamics, Clim. Dyn. 5 (1991), 201-210.

Details

The authors investigate a three-dimensional dynamical system where the variables are

® ice volume I
» atmospheric CO; concentration p
» deep-ocean temperature &

Saltzman and Mosch considered a deterministic system of this sort obeying the equations
d
710 = —au(kyn(®) + keB(8) — K (8)) + kaR(D)

d
P = Bape) - byp(e) —b3u(e)® — bgbi(t)
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Mathematics of the Environment (Part 7)

Last time we saw how the ice albedo effect could, in theory,
make the Earth’s climate have two stable states. In a very
simple model, we saw that a hot Earth might stay hot since it's
dark and absorbs lots of sunlight, while a cold Earth might stay
cold—since it's icy and white and reflects most of the sunlight.

If you haven't tried it yet, make sure to play around with this
program pioneered by Lesley de Cruz and then implemented in
Java by Allan Erskine:

« Temperature dynamics.

The explanations were all given in Part 6 so I won't repeat them
here!

This week, we'll see how noise affects this simple climate model.
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In progress: a server for running interactive software online, etc.
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1. Focusing the effort is a challenge. Emphasizing education
rather than research makes it easier to invent bite-sized
programming projects. Focusing on a technically literate
audience may give us a niche that’s not yet filled.
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Issues:

1. Focusing the effort is a challenge. Emphasizing education
rather than research makes it easier to invent bite-sized
programming projects. Focusing on a technically literate
audience may give us a niche that’s not yet filled.

2. The scholarly literature on climate change is largely hidden
behind paywalls which only academics can penetrate.

3. Smart mathematicians, physicists and programmers are
willing to get involved and work hard, but so far not many
climate scientists. We need help.



You can find it all starting here:

http://azimuthproject.org
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