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Introduction

in the Climate System may have
for humankind if exceeded
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position with respect to threshold difficult to determine
that can be used to determine distance from
threshold possibly useful
Use of
Thermohaline Circulation (THC):

of North Atlantic

possible indicator for distance
from bifurcation point

Reduced Stommel model

If temperature relaxation is assumed to be much
faster than salinity fluctuations, Stommel model can

be system in y only:

y =-1-yly+p+oé
y nondimensional salinity difference, p mean fresh-
water flux, bifurcation parameter, o¢ stochastic fresh-
water flux, o standard deviation, & white noise

process
Reduced model of full
model: saddle-node bifurcation, hysteresis behavior

Analytical solution for power spectral
density

S(w, Ap) =

Analytical expression for power spectral density from
around steady state solution
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Probability density at bifurcation

Probability density e
function calculated T i e
from Fokker-Planck
equation

Stationary solution:
calculated from N o
potential \\
potential well )
becomes shallower
close to bifurcation
potential well

ability densi
ial, A=

Stability of the THC

Stochastic sys-
tem: Stability THC
= Mean first exit
time from poten-
tial well :
Analytical expres- i+
sion mean first exit *
time from
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Strong decrease with rising noise amplitude o
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Conclusions

Stochastic description provides than
deterministic description

Spectral properties possible indicator for distance
from bifurcation point

Generic property of stochastic saddle-node
bifurcation => results should also appear in more
complex models, but still to be investigated
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