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MOTIVATION

m Desultory efforts to reach warming
goals by year 2100

m Can we exceed the goals and still be
safe?

m Short term overshoot without
triggering transition of system
possible

m Greenland slow time scale & multiple
states suspected
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Figure: Sketch of bifurcation diagram with overshooting of tipping point.
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STABILITY DIAGRAM

m Warming until year 2100 with

Regional surface air temperature change [K]
4 6 8 10

subsequent cooling until 2200 £ opTLo_
g 8
0 2 ]
m run for 40k years in total g | 2
o g
- 0 00 2 0.83
m more than 2°C warming critical i o [*02
g E
] 3 €
lel5 o, T 0.65
35F g 3 5 £
S a4 2
30 3 2 W
' g s E
T25 1 s M oso
= 2 a £
o E b=
£2° 5 Ml 3
o1l5 § 5
> £ &
1.0 3 7iro2e
= < £
E
05 o = 2 . 3
o [
0.0 iy - 3o o 02
0 5000 10000 15000 20000 25000 30000 35000 40000 e 2 3 4 5 6 7 '
Year after 2100 AD Increase in surface GMT by year 2100 AD above pre-industrial [K]
Figure: Corresponding time series for stability diagram. Figure: Stability diagram of GrlS for several warming and cooling scenarios.
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TIME DEPENDENCE

m Warming until year 2100 with subsequent cooling to 2°C above pre-industrial
m Different cooling rates

m Massive sea-level rise
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Figure: Overshoot diagram of GrlS for several convergence times back to 2°C above pre-industrial GMT.
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CONCLUSION

m We can overshoot the threshold in the model for a relatively long period
m Overshoot and "saving" the ice sheet still linked to massive sea-level rise

m The GrIS might end up in a different ice sheet state if cooling takes too long (or
if there is no effort to reduce the temperature at all)
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