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Table S1. Summary of CMIP6 model simulations used.

Model # members
ACCESS-CM2 3
ACCESS-ESM1-5
AWI-CM-1-1-MR
BCC-CSM2-MR
CanESM5
CAS-ESM2-0
CESM2-WACCM
CMCC-CM2-SR5
CMCC-ESM2
CNRM-CM6-1
CNRM-CMe6-1-HR
CNRM-ESM2-1
E3SM-1-1
E3SM-1-1-ECA
EC-Earth3
EC-Earth3-Veg
EC-Earth3-Veg-LR
FGOALS-f3-L
FGOALS-g3
FIO-ESM-2-0
GFDL-CM4
GFDL-ESM4
GISS-E2-1-G
GISS-E2-1-H
HadGEM3-GC31-LL
HadGEM3-GC31-MM
IITM-ESM
INM-CM4-8
INM-CM5-0
IPSL-CM6A-LR
KACE-1-0-G
KIOST-ESM
MIROC6,50
MIROC-ES2L
MPI-ESM1-2-HR
MPI-ESM1-2-LR
MRI-ESM2-0
NorESM2-LM
NorESM2-MM
TaiESM1
UKESM1-0-LL
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Table S2. Summary of AMIP6 model simulations used.

Model # members
ACCESS-CM2
ACCESS-ESM1-5
CanESM5
CAS-ESM2-0
CESM2-WACCM
CMCC-CM2-SR5
CMCC-CM2-HR4
CNRM-CM6-1
CNRM-CM6-1-HR
CNRM-ESM2-1
E3SM-1-0
E3SM-2-0
EC-Earth3
EC-Earth3-Veg
EC-Earth3-Veg-LR
FGOALS-3-L
FGOALS-g3
GFDL-ESM4
GISS-E2-1-G
HadGEM3-GC31-LL
HadGEM3-GC31-MM
IITM-ESM
INM-CM4-8
INM-CM5-0
IPSL-CM6A-LR
KACE-1-0-G
KIOST-ESM
MIROC6
MIROC-ES2L
MPI-ESM1-2-HR
MPI-ESM1-2-LR
MRI-ESM2-0
NorESM2-LM
TaiESM1
UKESM1-0-LL
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Table S3. Summary of CMIP5 model simulations used.

Model # members
ACCESS1-0
ACCESS1-3
bcc-csm1-1

bcec-csm1-1-m
BNU-ESM
CanESM2
CCSM4
CESM1-BGC
CESM1-CAM5
CESM1-WACCM
CNRM-CM5
CSIRO-Mk3-6-0
FGOALS-g2
FIO-ESM
GFDL-CM3
GFDL-ESM2G
GFDL-ESM2M
GISS-E2-H
GISS-E2-H-CC
GISS-E2-R
GISS-E2-R-CC
inmcm4
IPSL-CM5A-LR
IPSL-CM5A-MR
IPSL-CM5B-LR
MIROC5
MIROC-ESM
MIROC-ESM-CHEM
MRI-CGCM3
MRI-ESM1
NorESM1-M
NorESM1-ME
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(a) % arid/semi-arid stations surviving thresholds
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Fig. S1. An assessment of the data availability for the ISD stations used in this study. Defining “bad days” as days that have less than N quality observations and “bad months”
as months where more than 15 days in the month are bad days, panel (a) shows the percentage of stations in arid/semi-arid regions that have have less than or equal to the
number of bad months on the x-axis, for different N’s depicted by the colors. Panel (b) shows the stations that have more than 18 observations per day and less than 48 bad
months in the record with color coding of the dots indicating the number of bad months as given by the legend. (c)-(e) are as (b) but for N=12, 8 and 4 per day respectively.
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