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Supplementary Fig. 1 | The difference of climatological (1981-2010) mean precipitation 28 

between July-August and May-June (July-August minus May-June). Dot denotes the region 29 

where the difference is statistically significant at the 95% confidence level. 30 
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Supplementary Fig. 2 | Temporal evolution of precipitation in southern part of East Asia 34 

during May-June. Time-series of precipitation in the southern part of East Asia (105o-140oE, 35 

22o-36oN) (black line) and its linear trend (red line) for 1979-2020 during MJ. Statistical 36 

significance is displayed in the left corner inside figure. 37 
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 41 

Supplementary Fig. 3 | Forecast albedo and snow cover linear trends during May-June. 42 

a, 1979-2020 forecast albedo linear trend during MJ. b, 1979-2020 snow cover linear trend 43 

during MJ. Stippling shows statistically significant areas at the 95% confidence level according 44 

to a Student’s t-test. 45 
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Supplementary Fig. 4 | Prescribed land surface albedo in the model experiment. a, 50 

Prescribed land surface snow-free albedo for visible direct shortwave radiation in the control 51 

experiment (shading, unitless) during MJ. b, Same as in a but for the albedo perturbation 52 

experiment. c, The difference in prescribed land surface snow-free albedo for visible direction 53 

shortwave radiation between the perturbation and control experiments during MJ. 54 
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Supplementary Fig. 5 | Changes in the albedo and net absorbed shortwave radiation in 60 

the model experiment and the remote sensing. a, Changes in the albedo for the reduced land 61 

surface albedo in Siberia during MJ. b, Same as a but for the net absorbed shortwave radiation. 62 

c, 1982-2020 shortwave albedo linear trend during MJ in the remote sensing dataset obtained 63 

from CLARA-A3. Stippling shows statistically significant areas at the 95% confidence level 64 

according to a Student’s t-test. 65 
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Supplementary Fig. 6 | Changes in the annual global mean surface temperature in the 68 

model experiment. Time-series of annual mean global mean surface temperature (GMST) in 69 

a CTL_Exp and b Albedo_Exp for the simulation period of 50 years. 70 
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