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Supplementary Figures

AAHS

Supplementary Figure 1. (a) Projected changes in atmospheric heat source (AHS) and its different
components as latent heating (LH), sensible heating (SH) and radiation cooling (RC) over the TP
(75°E-102°E, 25°N-37°N). (b) Inter-model relationship between the projected changes in AHS (W
m2) over the TP and TPI (mm day') during 20502099 under the SSP5-8.5 scenario, relative to

1965-2014. The whisker in (a) denotes the inter-model spread shown by the 30th and 70th
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Supplementary Figure 2. Same as Fig. 2, but for the other two SASM circulation indices: (a)

VWSI (b) MWSL.
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Supplementary Figure 3. Climatological summer vertical velocity (shading, 50 Pa s') and
meridional circulation (vectors, units of meridional wind and vertical velocity are m s™! and -50 Pa

s, respectively) averaged over 75°-~100°E during 1965-2014 for a JRA-55 and b CMIP6 MME.
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Supplementary Figure 4. Same as Fig. 6b, but for the difference between the results from

experiment TPheat and experiment Con.
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Supplementary Figure 5. Same as Fig. 3, but for 36 available models from SSP2-4.5.



Supplementary Table

No. Model Institution/Country Resolution (lon x lat)
1 ACCESS-CM2 CSIRO-BOM/Australia 192 x 144
2 ACCESS-ESM1-5 CSIRO-BOM/Australia 192 x 145
3 AWI-CM-1-1-MR AWI/Germany 384 x 192
4 BCC-CSM2-MR BCC-CMA/China 320 x 160
5 CAMS-CSM1-0 CAMS/China 320 x 160
6 CESM2 NCAR/USA 288 x 192
7 CMCC-CM2-SR5 CMCC/Italy 288 x 192
8 CMCC-ESM2 CMCC/Italy 288 x 192
9 CNRM-CM6-1 CNRM-CERFACS/France 256 x 128
10 CNRM-CM6-1-HR CNRM-CERFACS/France 720 x 360
11 CNRM-ESM2-1 CNRM-CERFACS/France 256 x 128
12 CanESMS5 CCCMA/Canada 128 x 64
13 CanESM5-CanOE CCCMA/Canada 128 x 64
14 EC-Earth3 EC-Earth-Consortium 512 x 256
15 EC-Earth3-Veg EC-Earth-Consortium 512 x 256
16 E3SM-1-1 LLNL-DOE/USA 360 x 180
17 FGOALS-f3-L LASG-IAP/China 288 x 180
18 FGOALS-g3 LASG-IAP/China 180 x 80
19 FIO-ESM-2-0 FIO-RONM/China 288 x 192
20 GFDL-CM4 GFDL-NOAA/USA 288 x 180
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Supplementary Table 1. Summary of the CMIP6 models used in this study.



Supplementary Methods
The atmospheric data in Supplementary Fig. 3a are derived from the Japanese 55-year Reanalysis

(JRA-55)! by the Japan Meteorological Agency (JMA) with a horizontal resolution of 1.25°x1.25°.

The latent heating (LH), radiation cooling (RC) and atmospheric heat source (AHS) are calculated

as follows?:

ALH = APrx Ly, (1)
ARG = A{(s% - 55) (58 — 53) - (Fd — FY) — ) @
AAHS = ALH + ASH + ARC 3)

where Pr is the precipitation rate, Lw is the condensation heat coefficient, S and F denote shortwave
and longwave radiation fluxes, respectively, the superscripts | and 1 represent downward and
upward transport of the radiation flux, respectively, the subscripts co and 0 denote the net
radiation values measured at the top of the atmosphere and at the surface, respectively. The triangle

A denotes the difference between 2050-2099 and 1965-2014.
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