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Figure S1. Power spectrum of the yearly number of off-season (November-April) super typhoons in the western North Pacific during 1985-2018. As an indicator of the significance of the spectrum, a theoretical Markov red noise spectrum is shown with its 5th and 95th percentiles respectively indicated by blue and green dash lines.
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Figure S2. Observed Pacific sea surface temperature (SST) response to the solar cycle. Regressions of off-season (November-April) SST (colors, unit in °C) onto the yearly normalized sunspot number (SSN) at a one-year lag (i.e., SSN leads by one year) during 1985-2018. The stippled areas indicate significance at the 90% confidence level determined using a Student's t-test. Black box indicates the OMDR. 
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Figure S3. The response in the depth of the 26°C isotherm (D26) to the solar cycle in the North Pacific. Regressions of off-season (November-April) D26 (colors, unit in m) onto the yearly normalized SSN at a one-year lag (i.e., SSN leads by one year) during 1985-2018. The stippled areas indicate significance at the 90% confidence level determined using a Student's t-test. Black box indicates the OMDR. 
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Figure S4. Total Solar Irradiance time series used in the solar experiment with the CESM1. The total solar irradiance (TSI) observed from AD850 to AD950 was amplified five times when used to force the solar experiment with the CESM1 model. 
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Figure S5. Power spectrum of the off-season (November-April) PMM index in the CESM1 experiments. 
Power spectrum for the off-season PMM index in (a) solar experiment and (b) control experiment. As an indicator of the significance of the spectrum, a theoretical Markov red noise spectrum is shown in all figures with their 5th and 95th percentiles respectively indicated by blue and green dash lines.
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Figure S6. The response of sea surface temperature (SST) to the solar cycle in the North Pacific in the CESM1 experiments. Regressions of off-season (November-April) SST (colors, unit in °C) onto yearly normalized Total Solar Irradiance (TSI; also see fig. S4) at a one-year lag (i.e., TSI leads by one year) for the (a) solar experiment and (b) control experiment. The stippled areas indicate significance at the 90% confidence level determined using a Student's t-test. Black boxes denotes the OMDR. 
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Figure S7. The atmospheric responses to the solar cycle in the CESM1 experiments. Regressions (colors) of off-season (November-April) (a) vertical wind shear (unit in m/s), (b) 850-hPa relative vorticity (unit in 10-6 1/s), and (c) outgoing longwave radiation (unit in W/m2) onto the yearly normalized TSI at a one-year lag (i.e., TSI leads by one year) for the solar experiment. (d-f) same as (a-c), but for the control experiment. The stippled areas indicate significance at the 90% confidence level determined using a Student's t-test. Black boxes indicate the OMDR. 
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