Project 111

1 Climate variability: Main project

Reading PAPERS THAT YOU CAN DOWNLOAD FROM THE WEBSITE

Consider the following model supposed to describe the coupling between the mean ocean tem-
perature deviation () and the sea ice extent deviation (1) from some reference state
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In your report, following a short introduction on the subject, comment briefly the different terms

in the equations. The subsequent analysis of the model must deal with the following issues!.

e Show that egs. (1) can be scaled in the following form
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e Find the steady state solutions of the model (2) and compute their stability.
e Integrate numerically the equations beyond the instability point(s), if any.

e Comment on the relation between your results and climate variability.

"Whenever specific parameter values are needed, take o = 6.4 and vary 3



2 Extra exercise : partial differential equations

Reading EDELESTEIN-KESHET, MATHEMATICAL MODELS IN BIOLOCGY, CHAPTER 10

A substance X diffuses on a membrane of width ¢ embedded in a medium of fixed concentration
Cy and undergoes simultaneously a first order irreversible reaction
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1. Write down the reaction-diffusion equation for the instantaneous local concentration C' and
the appropriate boundary conditions.

2. Determine its stationary solution.

3. Do you expect this solution to be stable and if so, why.



