





Climate Change: CO, & Temp. Observations
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GHGs, Temps & the Climate System

Greenhouse gases (GHGs) go up = Temperatures go up

But why not linearly?
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The Climate System
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Climate and Its Sensitivity

Let’s say CO, doubles:
How will “climate” change?

1. Climate is in stable equilibrium
(fixed point); if so, mean temperature
will just shift gradually to its new
equilibrium value.

2. Climate is purely periodic;
if so, mean temperature will
(maybe) shift gradually to its
new equilibrium value.
But how will the period, amplitude
and phase of the limit cycle change?

3. And how about some “real stuff”
now: chaotic + random?

Ghil (in Encycl. Global Environmental
Change, 2002)
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Natural & anthropogenic GH effect
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Global Energy Balance (Wm-2)
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Distance to “tipping points”?

Slightly modified 0-D EBM (zaliapin & Ghil, NPG, 2010)

T =pQo(l—a(T)oT* 1L —m tanh ((T/T))°)]

1 — tanh [x (T — T¢)]
5 .

a(T;k) =c1 + co

T is the ice-margin temperature,
while £ is an extra “Budyko-vs.-Sellers” parameter
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Nature is not deterministic or stochastic:

It depends on what we can, need & want to know
— more or less detail, with greater or lesser accuracy —
larger scales more accurately,
smaller scales less so

But we need both, deterministic and stochastic descriptions.
Knowing how to combine them is necessary, as well as FUN!





