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1. Text S1
Text S1 Simulation of Virtual Lakes
The lake surface energy balance model is calculated as:

,








where is the specific heat of water (J/kg K);  is the density of water (kg/m3);  is the lake depth (m); T is the lake temperature (K); t is the time (s); and are shortwave and longwave radiation absorbed by the water surface (W/m2), respectively; is the longwave radiation emitted by the water surface (W/m2); and andare the latent heat flux and sensible heat flux, respectively (W/m2).
Then, the lake water balance model under steady-state climate conditions is applied to evaluate the regional hydrological status, and the lake water balance equation is calculated as:

,
















where D is the water discharge from the lake (m3/year); andare the watershed area (m2) and lake area (m2), respectively; R is the runoff from the drainage basin (m/year);  is the on-lake precipitation (m/year); andis lake evaporation (m/year). For a hypothetical lake, actual values of  and  cannot be obtained. Therefore, this equation is simplified for grid cells where  and where . Grid cells where  are regarded as open lakes (D > 0), which adjust the water balance through the discharge of lake water, while grid cells of  are considered closed lakes (D = 0), where the net loss of lake water is compensated by runoff into the lake. For the former, we consider  and as the values of the area of grid cells. For the latter, these grid cells adjust to water balance changes by changing the ratio ofand, namely,, whererepresents lake level.

2. Figure S1-S4

Fig. S1 Relative changes in dry/wet patterns of LGM-PI based on the PMIP3 dataset. (a) Differences in P-E simulations. (b) Differences in virtual lake simulations. (c) Differences in P-E simulations in June, July, August (JJA). (d) Differences in P-E simulations in December, January, February (DJF). Blue and red points represent the wet and dry records of LGM-PI in global arid regions, respectively. More details of paleoclimate records are shown in Table S3 in Supporting Information S2.
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Fig. S2 Global geopotential height of the LGM and PI based on the PMIP3 dataset. Geopotential height (500 hPa) in DJF (a) and JJA (b) during the LGM. Geopotential height (500 hPa) in DJF (c) and JJA (d) during the PI.
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Fig. S3 Global wind field of the LGM and PI based on the PMIP3 dataset. Wind field (850 hPa) in DJF (a) and JJA (b) during the LGM. (c) Wind field (850 hPa) in DJF (c) and JJA (d) during the PI. Differences in the 850 hPa wind field in DJF (e) and JJA (f) between the LGM and PI.
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Fig. S4 The future wind field and geopotential height field from the CMIP5 RCP 8.5 scenario. Differences in wind field (850 hPa) and geopotential height field (500 hPa) in DJF (a) and JJA (b) between the 2050s and 2010s. Differences in the wind field (850 hPa) and geopotential height field (500 hPa) in DJF (c) and JJA (d) between the 2090s and 2050s.
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