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Figure R1 Spatial distributions of summer (June–August) average precipitation amount (mm day−1) from (a) the GPCP data and simulation in (b) Ctl, (c) Single and (d) Multi experiments. Vectors represent the summer wind at the lowest model level
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Figure R2 Spatial distributions of winter (December–February) average precipitation amount (mm day−1) from (a) the GPCP data and simulation in (b) Ctl, (c) Single and (d) Multi experiments. Vectors represent the summer wind at the lowest model level
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Figure R3 Differences of winter average precipitation amount (mm day−1) (a) between Single and Ctl experiments, (b) between Multi and Ctl experiments and (c) between Ctl experiment and GPCP, improvement ratio of (d) Single experiment and (e) Multi experiment, (f) divergence ratio of Ctl. 
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Figure R4. Spatial distributions of summer (June–August) average precipitation amount (mm day−1) from (a) the GPCP data and simulation in (b) Ctl, (c) Single and (d) Multi experiments. Vectors in Fig. R4a represent the summer wind at the lowest model level in ERA-Interim, vectors in Figs. R4b–d represent the summer wind simulation at the lowest model level, and the black contour indicate the altitude of 3000 m.
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Figure R5 Difference of (a–b) total precipitable water (kg m−2) and (c–d) 10-m wind speed (m s−1) between Single, Multi and Ctl experiments. Dotted areas are statistically significant at the 90% confidence level
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[bookmark: _Hlk127891072]Figure R6 Difference of (a) convective precipitation, (b) large-scale precipitation, (c) shallow convection precipitation, (d) precipitation from ZM convection between Single and Ctl experiments. (e-h) As in (a-d) but between Multi and Ctl experiments. Black contours indicate the altitudes of 500 m and 4000 m. Dotted areas are statistically significant at the 90% confidence level
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Figure R7 Difference of the precipitation types between the sensitivity and control experiments. (a) Positive deviations of precipitation simulations over the region with altitudes within 500–4000 m and (b) negative deviations of precipitation simulations over the region below 500 m.
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[bookmark: _Hlk127891108]Figure R8 Difference of (a–b) total precipitable water (kg m−2) and (c–d) 10-m wind speed (m s−1) between Single, Multi and Ctl experiments. Dotted areas are statistically significant at the 90% confidence level
[bookmark: _Hlk127892666]Table R1. RMSE in different regions.
	Regions
	Ctl experiment
	Single experiment
	Multi experiment

	Tibetan Plateau (70°E–105°E, 22°N–45°N)
	5.44
	4.88 (10.3%)
	3.85 (29.23%)

	Equatorial New Guinea (100°E–150°E, 10°S–10°N) 
	2.55
	2.2 (13.73%)
	1.88 (26.3%)

	South America (30°W–90°W, 60°S–5°N)
	2.13
	2.04 (4.23%)
	1.91 (10.33%)

	North America (155°W–122°W, 30°N–65°N))
	1.57
	1.46 (7%)
	1.42(9.55%)
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  F igure R1 Spatial distributions of summer (June – August) average precipitation amount  (mm day - 1) from (a) the GPCP data and  simulation in (b) Ctl, (c) Single and (d) Multi  experiments. Vectors represent the summer wind at the lowest model level    

