
Tim Palmer (European Centre for Medium Range Weather Fore
asts, Read-ing, UK)Climate Change and The Trillion-Dollar Millenium Mathemati
s Prize ProblemAbstra
t: Climate 
hange has been referred to as the de�ning issue of ourage. Formulation of international poli
y to mitigate 
limate 
hange and na-tional strategies to adapt to 
limate 
hange, ea
h depends 
riti
ally on reliablepredi
tions of 
limate over the 
oming 
entury, both globally and regionally. Forexample, how will 
limate 
hange a�e
t the frequen
y and intensity of drought,
ood and storms. Colle
tively, 
limate 
hange is a trillion-dollar problem?From a mathemati
al point of view, 
limate is a very large dimensional
haoti
 system 
omprising the partial di�erential equations asso
iated with thebasi
 physi
s of a turbulent multi-phase 
uid, intera
ting with representationsof spe
ialised biogeo
hemi
al pro
esses. Many of the un
ertainties in predi
tinglarge-s
ale 
limate 
hange are asso
iated with the ampli�
ation of the dire
tradiative for
ing from in
reased anthropogeni
 emission of greenhouse gases withsmall-s
ale 
loud pro
esses asso
iated with individual kilometre-s
ale weathersystems. Examples will be shown.These small-s
ale weather systems are only poorly simulated in the 
urrentgeneration of 
limate models. However, in
reasing the resolution of models inorder to simulate su
h systems well would require dedi
ated multi-peta
op 
om-puting fa
ilities. In order to make the 
ase for governments to invest in su
hdedi
ated 
omputing fa
ilities, 
limate s
ientists need to quantify how simu-lations of 
limate 
onverge to truth as the resolution of the 
limate modelsin
reases.As will be dis
ussed, the Clay Mathemati
s Navier-Stokes Prize Problemindi
ates that our theoreti
al understanding of the 
onvergen
e of solutions ofthree-dimensional 
uid equations is still poor. Indeed, in view of the �nite-time ups
ale propagation of error asso
iated with s
aling arguments applied tothe 3D Navier-Stokes equations, there is a strong 
ase for developing expli
itlysto
hasti
 mathemati
al models of 
limate. Examples will be dis
ussed.
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