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Supplementary Information 
Supplementary Table 1. Description of CMIP5 and CMIP6 global climate models (GCMs) used in this study.

Supplementary Figure 1. Spatial distribution of historical (1976-2019) trends (unit: ℃/decade) in annual mean temperature in East Africa derived from (a) CRU, (b) ERA5, (c-e) MRCM simulations forced by three different GCMs (ACCESS1-0 (MRCM/CMIP5_ACC), MPI-ESM-MR (MRCM/CMIP5_MPI), and CNRM-CM5 (MRCM/CMIP5_CNRM) from the CMIP5 archive), and (f) ensemble mean of the three MRCM simulations (MRCM/CMIP5_AMC). (g-j) Same as (c-f), but for GFDL-CM3 (MRCM/CMIP5_GFDL), HadGEM2-ES (MRCM/CMIP5_HAD), and NorESM1-M (MRCM/CMIP5_NOR) from the CMIP5 archive. (k-n) Same as (c-f), but for CMCC-ESM2 (MRCM/CMIP6_CMCC), HadGEM3-GC31-MM (MRCM/CMIP6_HAD), and NorESM2-MM (MRCM/CMIP6_NOR) from the CMIP6 archive. Superimposed hatching indicates regions where trends are statistically significant at the 95 % confidence level based on a nonparametric Mann-Kendall test.
Supplementary Figure 2. Changes in monthly mean precipitation (delta PR; unit: mm/day), derived from CRU, ensemble means of 25 CMIP5 GCM simulations and 29 CMIP6 GCM simulations, MRCM/CMIP5, and MRCM/CMIP6. Changes are defined as the 1998-2019 minus 1976-1997 average.
Supplementary Figure 3. The 30‐year mean seasonal cycle of precipitation (PR; unit: mm/day), dry-bulb temperature (T; unit: ℃), and wet-bulb temperatures (TW; unit: ℃) derived from observations (OBS; CHIRPS for precipitation and ERA5 for temperatures), ensemble means of 25 CMIP5 GCM simulations and 29 CMIP6 GCM simulations, MRCM/CMIP5, and MRCM/CMIP6.
Supplementary Figure 4. The performance of CMIP6 GCMs. Averaged Taylor skill scores for each variable (temperature and precipitation), each season (winter (December-February) and summer (June-August)), each region (Sudan (10°N-21.5°N; 23°E-37°E) and Ethiopia (4°N-14°N; 34.5°E-44.5°E)) and the period (1976-2005).
Supplementary Figure 5. The 30‐year mean seasonal cycle of daily maximum temperature (Tmax; unit: ℃) for sixteen major cities (a-h: cities in Sudan; i-p: cities in Ethiopia) over East Africa derived from station observation (STA; 1976-2005), bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050).
Supplementary Figure 6. Histogram of daily maximum temperature (Tmax; unit: ℃) for sixteen major cities over East Africa derived from bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050). Values without parentheses represent the 50th and 99th percentile thresholds for MRCM/CMIP5. Values in parentheses is same as those without parentheses, but for MRCM/CMIP6.  
Supplementary Figure 7. Return periods of annual maximum temperature (Tmax; ℃) for sixteen major cities over East Africa derived from bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050).
Supplementary Figure 8. The 30‐year mean seasonal cycle of daily maximum wet-bulb temperature (TWmax; unit: ℃) for sixteen major cities (a-h: cities in Sudan; i-p: cities in Ethiopia) over East Africa derived from station observation (STA; 1976-2005), bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050).
Supplementary Figure 9. Return periods of annual maximum wet-bulb temperature (TWmax; ℃) for sixteen major cities over East Africa derived from bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050). Vertical yellow line indicates the extreme danger threshold (31 ℃) defined by the U.S. National Weather Service.
Supplementary Figure 10. Projected change (2021-2050 minus 1976-2005) in seasonal cycle of rainfall averaged over four sub-regions in East Africa derived from bias-corrected ensemble mean of 25 CMIP6 GCM simulations under SSP2-4.5 (blue line) and SSP5-8.5 (red line) scenarios. Open circles indicate the months where the rainfall change is statistically significant at the 95% confidence level.
Supplementary Figure 11. Return periods of annual maximum precipitation (PRmax; mm/day) for sixteen major cities over East Africa derived from bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050). Values without parentheses correspond to the return levels of annual maximum precipitation corresponding to the 25- and 50-year return periods for MRCM/CMIP5. Values in parentheses is same as those without parentheses, but for MRCM/CMIP6.
Supplementary Figure 12. Histogram of daily precipitation (PR; unit: mm/day) for sixteen major cities over East Africa derived from bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050).
 

 


[bookmark: _Hlk108384262]Table S1 Description of CMIP5 and CMIP6 global climate models (GCMs) used in this study.
	CMIP5 GCM
	Resolution
(lon × lat)
	Ensemble member
	CMIP6 GCM
	Resolution
(lon × lat)
	Variant
label

	ACCESS1-0
	192 × 145
	r1i1p1
	ACCESS-CM2
	192 × 144
	r1i1p1f1

	ACCESS1-3
	192 × 145
	r1i1p1
	ACCESS-ESM1-5
	192 × 145
	r1i1p1f1

	Bcc-csm1-1
	128 × 64
	r1i1p1
	BCC-CSM2-MR
	320 × 160
	r1i1p1f1

	Bcc-csm1-1-m
	320 × 160
	r1i1p1
	CESM2
	288 × 192
	r11i1p1f1

	CanESM2
	128 × 64
	r1i1p1
	CMCC-CM2-SR5
	288 × 192
	r1i1p1f1

	CCSM4
	288 × 192
	r6i1p1
	CMCC-ESM2
	288 × 192
	r1i1p1f1

	CESM1-BGC
	288 × 192
	r1i1p1
	CNRM-CM6-1
	256 × 128
	r1i1p1f2

	CESM1-CAM5
	288 × 192
	r1i1p1
	CNRM-ESM2-1
	256 × 128
	r1i1p1f2

	CMCC-CESM
	96 × 48
	r1i1p1
	EC-Earth3
	512 × 256
	r1i1p1f1

	CMCC-CM
	480 × 240
	r1i1p1
	EC-Earth3-CC
	512 × 256
	r1i1p1f1

	CMCC-CMS
	192 × 96
	r1i1p1
	EC-Earth3-Veg
	512 × 256
	r1i1p1f1

	CNRM-CM5
	256 × 128
	r1i1p1
	EC-Earth3-Veg-LR
	320 × 160
	r1i1p1f1

	FGOALS-s2
	128 × 108
	r1i1p1
	FGOALS-f3-L
	288 × 180
	r1i1p1f1

	GFDL-CM3
	144 × 90
	r1i1p1
	FGOALS-g3
	180 × 80
	r1i1p1f1

	GFDL-ESM2G
	144 × 90
	r1i1p1
	GFDL-CM4
	288 × 180
	r1i1p1f1

	HadGEM2-CC
	192 × 145
	r1i1p1
	HadGEM3-GC31-LL
	192 × 144
	r1i1p1f3

	HadGEM2-ES
	192 × 144
	r1i1p1
	HadGEM3-GC31-MM
	432 × 324
	r1i1p1f3

	Inmcm4
	180 × 120
	r1i1p1
	IPSL-CM6A-LR
	144 × 143
	r1i1p1f1

	IPSL-CM5A-LR
	96 × 96
	r1i1p1
	KACE-1-0-G
	192 × 144
	r1i1p1f1

	MIROC-ESM
	128 × 64
	r1i1p1
	MIROC6
	256 × 128
	r1i1p1f1

	MIROC-ESM-CHEM
	128 × 64
	r1i1p1
	MIROC-ES2L
	128 × 64
	r1i1p1f2

	MPI-ESM-MR
	192 × 96
	r1i1p1
	MPI-ESM1-2-HR
	384 × 192
	r1i1p1f1

	MRI-CGCM3
	320 × 160
	r1i1p1
	MPI-ESM1-2-LR
	192 × 96
	r1i1p1f1

	NorESM1-M
	144 × 96
	r1i1p1
	MRI-ESM2-0
	320 × 160
	r1i1p1f1

	NorESM1-ME
	144 × 96
	r1i1p1
	NESM3
	192 × 96
	r1i1p1f1

	
	
	
	NorESM2-LM
	144 × 96
	r1i1p1f1

	
	
	
	NorESM2-MM
	288 × 192
	r1i1p1f1

	
	
	
	TaiESM1
	288 × 192
	r1i1p1f1

	
	
	
	UKESM1-0-LL
	192 ×144
	r1i1p1f2
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Supplementary Figure 1. Spatial distribution of historical (1976-2019) trends (unit: ℃/decade) in annual mean temperature in East Africa derived from (a) CRU, (b) ERA5, (c-e) MRCM simulations forced by three different GCMs (ACCESS1-0 (MRCM/CMIP5_ACC), MPI-ESM-MR (MRCM/CMIP5_MPI), and CNRM-CM5 (MRCM/CMIP5_CNRM) from the CMIP5 archive), and (f) ensemble mean of the three MRCM simulations (MRCM/CMIP5_AMC). (g-j) Same as (c-f), but for GFDL-CM3 (MRCM/CMIP5_GFDL), HadGEM2-ES (MRCM/CMIP5_HAD), and NorESM1-M (MRCM/CMIP5_NOR) from the CMIP5 archive. (k-n) Same as (c-f), but for CMCC-ESM2 (MRCM/CMIP6_CMCC), HadGEM3-GC31-MM (MRCM/CMIP6_HAD), and NorESM2-MM (MRCM/CMIP6_NOR) from the CMIP6 archive. Superimposed hatching indicates regions where trends are statistically significant at the 95 % confidence level based on a nonparametric Mann-Kendall test.
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Supplementary Figure 2. Changes in monthly mean precipitation (delta PR; unit: mm/day), derived from CRU, ensemble means of 25 CMIP5 GCM simulations and 29 CMIP6 GCM simulations, MRCM/CMIP5, and MRCM/CMIP6. Changes are defined as the 1998-2019 minus 1976-1997 average.
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Supplementary Figure 3. The 30‐year mean seasonal cycle of precipitation (PR; unit: mm/day), dry-bulb temperature (T; unit: ℃), and wet-bulb temperatures (TW; unit: ℃) derived from observations (OBS; CHIRPS for precipitation and ERA5 for temperatures), ensemble means of 25 CMIP5 GCM simulations and 29 CMIP6 GCM simulations, MRCM/CMIP5, and MRCM/CMIP6.
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Supplementary Figure 4. The performance of CMIP6 GCMs. Averaged Taylor skill scores for each variable (temperature and precipitation), each season (winter (December-February) and summer (June-August)), each region (Sudan (10°N-21.5°N; 23°E-37°E) and Ethiopia (4°N-14°N; 34.5°E-44.5°E)) and the period (1976-2005).
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Supplementary Figure 5. The 30‐year mean seasonal cycle of daily maximum temperature (Tmax; unit: ℃) for sixteen major cities (a-h: cities in Sudan; i-p: cities in Ethiopia) over East Africa derived from station observation (STA; 1976-2005), bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050).

[image: ]
Supplementary Figure 6. Histogram of daily maximum temperature (Tmax; unit: ℃) for sixteen major cities over East Africa derived from bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050). Values without parentheses represent the 50th and 99th percentile thresholds for MRCM/CMIP5. Values in parentheses is same as those without parentheses, but for MRCM/CMIP6. 
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Supplementary Figure 7. Return periods of annual maximum temperature (Tmax; ℃) for sixteen major cities over East Africa derived from bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050). 
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Supplementary Figure 8. The 30‐year mean seasonal cycle of daily maximum wet-bulb temperature (TWmax; unit: ℃) for sixteen major cities (a-h: cities in Sudan; i-p: cities in Ethiopia) over East Africa derived from station observation (STA; 1976-2005), bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050).
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Supplementary Figure 9. Return periods of annual maximum wet-bulb temperature (TWmax; ℃) for sixteen major cities over East Africa derived from bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050). Vertical yellow line indicates the extreme danger threshold (31 ℃) defined by the U.S. National Weather Service.
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Supplementary Figure 10. Projected change (2021-2050 minus 1976-2005) in seasonal cycle of rainfall averaged over four sub-regions in East Africa derived from bias-corrected ensemble mean of 25 CMIP6 GCM simulations under SSP2-4.5 (blue line) and SSP5-8.5 (red line) scenarios. Open circles indicate the months where the rainfall change is statistically significant at the 95% confidence level.
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Supplementary Figure 11. Return periods of annual maximum precipitation (PRmax; mm/day) for sixteen major cities over East Africa derived from bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050). Values without parentheses correspond to the return levels of annual maximum precipitation corresponding to the 25- and 50-year return periods for MRCM/CMIP5. Values in parentheses is same as those without parentheses, but for MRCM/CMIP6.
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Supplementary Figure 12. Histogram of daily precipitation (PR; unit: mm/day) for sixteen major cities over East Africa derived from bias-corrected MRCM/CMIP5 under historical (REF_MRCM/CMIP5; 1976-2005) and RCP8.5 scenarios (FUT_MRCM/CMIP5; 2021-2050), and bias-corrected MRCM/CMIP6 under historical (REF_MRCM/CMIP6; 1976-2005) and SSP5-8.5 scenarios (FUT_MRCM/CMIP6; 2021-2050). 
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