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Figure S1. Intergovernmental Panel on Climate Change Working Group I (IPCC WGI) climate reference regions (Iturbide et al., 2020).
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Figure S2. The maps show the 80-year average values of the regional monthly total soil moisture content from the PiControl scenario.
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Figure S3. The deviation of the yearly mean total soil moisture content between 2071 and 2100 in SSP1-2.6 from the PiControl scenario for

each Earth System Model (ESM). The regions with a lower soil moisture content than the PiControl baseline are in red while the regions

with higher soil moisture are in blue.

4



Figure S4. As in S3, but for the SSP2-4.5 scenario.
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Figure S5. As in S3, but for the SSP3-7.0 scenario.
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Figure S6. As in S3, but for the SSP5-8.5 scenario.
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Figure S7. (a) For the SSP1-2.6 scenario: The number of months there is a permanent departure from the PiControl baseline variability for

each of the climate reference regions (x-axis). The colors indicate the different climate models (legend on the lower-right corner). (b) Same

data as in (a), but illustrating the frequency of the number of months with a permanent departure across each model and region. Zero indicates

that a particular region in a model has no permanent departure at all.
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Figure S8. As in S7, but for the SSP2-4.5 scenario.
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Figure S9. As in S7, but for the SSP3-7.0 scenario.
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Figure S10. As in S7, but for the SSP5-8.5 scenario.
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Figure S11. The changes in the percentage of the land area in each SSP1-2.6 with wet departure. The expected percentage (5 %) of land area

outside the envelope (grey dotted line) is the land area that has higher total soil moisture content than the 95th percentile of the PiControl

baseline even when climate was similar to pre-industrial conditions. The monthly wet departures are the land area where the monthly total soil

moisture content exceeds the 95th percentile of the PiControl baseline. The 12-month rolling mean of monthly permanent wet departures is

computed from the monthly wet departures that occur only after the time of emergence. The yearly permanent wet departure is the proportion

of land area with a yearly total soil moisture content that exceeds the 95th percentile after the time of emergence. The graph is plotted with

the ensemble medians.
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Figure S12. As in S11, but for the SSP2-4.5 scenario.

Figure S13. As in S11, but for the SSP3-7.0 scenario.
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Figure S14. As in S11, but for the SSP5-8.5 scenario.
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Figure S15. The changes in the percentage of the land area with dry departure in SSP1-2.6. The expected percentage (5 %) of land area outside

the envelope (grey dotted line) is the land area that has lower total soil moisture content than the 5th percentile of the PiControl baseline even

when climate was similar to pre-industrial conditions. The monthly dry departures are the land area where the monthly total soil moisture

content is less than the 5th percentile of the PiControl baseline. The 12-month rolling mean of monthly permanent dry departures is computed

from the monthly dry departures that occur only after the time of emergence. The yearly permanent dry departure is the proportion of land

area with a yearly total soil moisture content that is less than the 5th percentile after the time of emergence. The graph is plotted with the

ensemble medians.
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Figure S16. As in S15, but for the SSP2-4.5 scenario.

Figure S17. As in S15, but for the SSP3-7.0 scenario.
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Figure S18. As in S15, but for the SSP5-8.5 scenario.
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Figure S19. (a) Land area with permanent wet departure of soil moisture in each month across 2021-2100 for the SSP1-2.6 scenario. (b) As

in (a), but for dry departure.
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Figure S20. As in S19, but for the SSP2-4.5 scenario.
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Figure S21. As in S19, but for the SSP3-7.0 scenario.
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Figure S22. As in S19, but for the SSP5-8.5 scenario.
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Figure S23. The deviation of the seasonal mean total soil moisture content (values shown in the maps are the ensemble median) in 2100 of

SSP2-4.5 and SSP5-8.5 from the PiControl scenario.

Figure S24. Percentage of models in SSP2-4.5 and SSP5-8.5 that show a permanent departure from the PiControl baseline in different

seasons in 2100.
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Figure S25. Percentage of regions that show conflicting wet and dry departure signals among ESMs around different latitudes in each SSP

scenario.
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Figure S26. The differences between the ensemble mean and median land area with permanent departures for each SSP scenario.
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