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Mechanisms:
Solar Influence on Climate  GEOMAR:
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Sources of Decadal
Climate Variability

« External: Solar Cycle
 Internal: NAO, AMOC

NAO Index (Dec-Mar) 1864-2012

TSI[W/m?]

1362

1361.5 -

1361

1360.5 -

Q

GEOMAR

CMIP5 (NRLTS1) - 5 W/m?
|| ——CMIPs

——NRLTSI2
——SATIRE-TS

W/\‘\‘

(Lisbon,, - Stykkisholmur/Reykjavik,)

I | | I | |
1870 1890 1910 1930 1950 1970
Year

1990

O

variance

| | I 1 1 | 1 I ! | 1 I | I I 1 |
1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Matthes et al. (2017)

PC1 power spectrum

) ——

T

2. ~

1 \/

0 T T T T T
30 20 10 5 3

period (years)

HELMHOLTZ &5t

3



GEOMAR Model Experiments N
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Regional Solar &

Surface Signal GEOMAR
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Surface signal contribution from solar irradiance and particle forcing,
interactive chemistry, and atmosphere-ocean coupling.
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Quasi-Decadal NAO Fluctuations ' §
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Synchronization of the

NAO by the Solar Cycle GEOMAR
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Synchronization by Stratosphere- \§

Troposphere Coupling GEOMAR
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. S
Concluding remarks GEOMAR.

« Solar cycle synchronizes NAO quasi-decadal internal
variability mode in model < stratospheric influence and ocean-
atmosphere coupling crucial

GC: Near-Term Ciimate Prediction

« Solar cycle offers skill to improve quasi-

decadal regional climate predictions
(Kushnir et al., 2018, submitted)
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