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GMST in models
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e Errors due to different climate sensitivities of the models



Methods for removing the forced
signal
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e Scale and subtract the multimodel ensemble mean

e But...



Using single model ensemble means
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* How many ensemble members are required?




How many ensemble members?
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* Smoothing the ensemble mean is ineffective



How many ensemble members?
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e Even two ensemble members can be more accurate than
using the multi-model ensemble mean



How many ensemble members?
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e Using the MMEM is better than using the wrong SMEM



How many ensemble members?
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Multiple estimates of internal variability
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Future changes in amplitude of internal
variapility

Amplitude of variability during control
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Future changes in amplitude of internal
variapility

Amplitude of variability during control Change in amplitude of variability between control run and RCP8.5

0.5
T ) | . = A\ i
ANENAN . N, et ‘ 0
H SR

IIIIII ' = ' .’ - 0 - 5
. S 4 . -
5 EEE L :

50 100 150 200 250 300 350 50 100 150 200 250 300 350




Conclusions

Using an unsuitable method to remove the forced
trend can result in large biases in estimates of
internal variability

Usetul single model ensemble means can be
constructed with surprisingly few ensemble
members

The (scaled) multi-model ensemble mean is still the
best estimate for observations

Internal variability is projected to decrease along sea
iIce edges and increase over land at low latitudes
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