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Figure S1. Surface air temperature (SAT, top row) and precipitation (bottom row) response to AMOC-collapse scenarios. Left column, the climatic impacts of just an AMOC collapse without the additional global warming most likely to accompany a collapse in any realistic future scenario is isolated. The isolated impacts of an AMOC collapse are analyzed by taking the difference of 30-year means of the control run and the AMOC- off run, once the simulation is approximately stationary, performed by the HadGEM3-GC2 model. Right column, the analysis is expanded to include the impacts of an AMOC collapse against a more realistic future climate state, accounting for the additional effects of global warming using the future scenario SSP1-2.6 in the model HadGEM3-GC31-MM. The forcing scenario SSP1-2.6 refers to Shared Socio-economic Pathway SSP1 and Regional Concentration Pathway RCP2.6 - a low-emissions pathway with high sustainability. Under the SSP1-2.6 scenario, HadGEM3-GC31-MM reaches a mean global warming of 2.5°C above pre-industrial levels by the end of the century (2071-2100). This warming pattern is overlaid to the impacts of an AMOC collapse to establish the overall impact if the AMOC were to collapse after 2.5°C global warming relative to the present-day climate (2006-35).
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Figure S2. The modeled human MAT-MAP niche. The first column shows human suitability for three scenarios: the mean climate from 1990-2015, 2.5ºC warming above pre-industrial temperatures according to SSP1-2.6, and the simulated collapse of the AMOC. The second column shows the change in human suitability as a result of 2.5ºC warming and AMOC collapse in isolation, while the third column shows the cumulative effect of AMOC collapse following 2.5ºC warming. The climate niches are calculated using 30-year means of the control run and the AMOC-off run, once the simulation is approximately stationary, performed by the HadGEM3-GC2 model. The isolated impacts of the AMOC collapse without any additional warming is a theoretical simulation as additional warming would be necessary to trigger the collapse of the AMOC.
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Figure S3. The change in human exposure to different MAT and MAP. Under control conditions human population density had two distinct MAT (panel A) maximums at ~15°C and ~25°C. Under the warming scenario these shift upwards to ~18°C and ~28°C, while under both the AMOC collapse and combined scenarios these shift to colder temperatures. For MAP (panel B), the results are not as clear with a more even distribution across the range of values. However, under all scenarios there is a shift towards a higher percentage of the population being exposed to wetter conditions.
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