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Simplest energy balance models for the global 
temperature anomaly are deterministic, c.f. 
those used in IAMs (DICE/PAGE/FUND).

Hasselmann’s approach of adding white (delta-
correlated) noise improved realism.

However as noted by Leith, 1994  there is a 
case for making the noise itself in this model red 
[c.f Padilla et al, 2011], or even long-range 
dependent (“1/f”), and/or exploring non-
exponential long tailed response kernels to 
replace constant lambda  [c.f. ongoing work of 
Tromso group starting with Rypdal, JGR, 2012]. 

In this poster we modify the kernel, and propose 
using the mapping between the Langevin 
equation of Brownian motion and the 
Hasselmann equation in climate to suggest 
other equations. Noise can be left white-we 
don’t assume presence of a fluctuation 
dissipation theorem relating kernel to noise.

We show how this  approach gives  a 
“generalised Hasselmann model” for arbitrary 
forcing and noise, and a “fractional Hasselman 
model” in the  special1/f  case of long range 
memory. The LHS of the latter is the same as 
that of Lovejoy et al’s FEBE model.
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Heat capacity <- maps to -> Mass

Temperature anomaly Velocity

Feedback parameter Damping constant

Forcing Drift Force
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Allows full choice of memory kernel 

long range, short range, hybrid etc.

"Generalised Hasselmann Equation"
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  whose Hurst exponent obeys 2 2 -
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