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Introduction

We here present five figures which either give some additional information (Figure S1), a
slightly different perspective (Figure S2 and S4) or a more detailed overview (Figure S3
and S5) to the results and figures presented in the main paper. All scripts and data
sources to reproduce the figures are available in the Data Availability Statement of the
main paper.
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Figure S1. Anomalies related to the derived seven weather regimes and “no regime”. a) Standardized anomaly fields of geopotential
height at 500 hPa plus their frequency of occurrence. b) Standardized anomaly fields of surface solar radiation. c) Standardized
anomaly fields of 2m temperature
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Figure S2. Absolute installed PV capacity distributions planned for 2030 (NECPs) and
resulting from the three scenarios "Variability only”, "Variability & Costs", and "Variability
& Autarky". Hatched countries indicate that the upper bound (potential for roof-top
mounted PV systems) is reached.
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Figure S3. Deviation of PV power generation from the seasonal mean per weather
regime and season. In grey, the estimated deviation with the planned installed capacities
for 2030 (NECPs) and in colour the estimated deviation with the installed capacity
distribution for scenario "Variability only", "Variability & Costs" and "Variability &
Autarky", respectively.




b) Variability only

a) Upscaled 2050

Total capacity | Mean output | Mean var | Max var

Total capacity | Mean output | Mean var | Max var
1940.0 GW | 258.9 GW | 13.9 GW | 43.8GW 1903.4 GW | 258.6 GW I 9.26W I 30.6 GW

c) Variability & Costs d) Variability & Autarky
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Total capacity | Mean output | Mean var
1936.0GW| 260.9 GW | 10.1 GW | 30.8 GW
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Figure S4. Absolute installed PV capacity distributions upscaled for 2050 and resulting
from the three scenarios "Variability only”, "Variability & Costs", and "Variability &
Autarky". Hatched countries indicate that the upper bound (potential for roof-top

mounted PV systems) is reached.
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Figure S5. Deviation of PV power generation from the seasonal mean per weather
regime and season. In grey, the estimated deviation upscaled for 2050 and in colour the
estimated deviation with the installed capacity distribution for scenario "Variability only",
"Variability & Costs" and "Variability & Autarky", respectively.




