The 11-year solar cycle - mechanisms for surface impact
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Upper stratosphere

» Variation of UV radiation over Ty
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Fig 1: Zonal average temperature response to the

shown in Figure 1, leading t0 2 solar cycle calculated using multi-linear regression

main dynamical responses (MLR) of ERA-Interim reanalysis data. Upper
stratosphere anomaly circled.’

Lower stratosphere Polar vortex
 The upper temperature anomaly creates  The polar vortex is a strong westerly jet
a zonal wind anomaly that affects that forms around the winter pole
circulation in the stratosphere3, reducing * |t strengthens at solar max through:
upwelling at the equator  Less downwelling and less adiabatic
* Less adiabatic cooling and accumulation neating over the winter pole
of ozone then lead to a ~1K temperature « Refraction of planetary waves, which can
(T) response to the solar cycle here, Fig 1 weaken the vortex, away from the pole*

The surface and ocean
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° Th]S creates a su rface response Fig 3 (bottom): Surface pressure response to the solar
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Key Question: What are the, relative roles of the lower
. anomaly, polar vortexs and ocean in producing the
' surface respons




