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F1 WRATERM 201 CMIP6 SIERIRNER
Tab. 1 Information of 20 climate models from CMIP6 used in this study

P R AR HURE AT [ 5% ZoLh A% L
1 ACCESS-CM2 CSIRO-ARCCSS PRI I 192x144
2 ACCESS-ESM1-5 CSIRO PRI I 192x145
3 CanESMS5 CCCma IEVN 128x64
4 CanESM5-1 CCCma JIEVN 128x64
5 CAS-ESM2-0 CAS i 256x128
6 CMCC-ESM2 CMCC FEAH] 288%192
7 EC-Earth3 EC-Earth-Consortium R 512x256
8 EC-Earth3-CC EC-Earth-Consortium 1 ¢] 512%256
9 EC-Earth3-Veg EC-Earth-Consortium Le) 512%256
10 EC-Earth3-Veg-LR EC-Earth-Consortium R 320%160
11 FGOALS-g3 CAS i 180%80
12 FIO-ESM-2-0 FIO-QLNM LRIE 288%192
13 GFDL-ESM4 NOAA-GFDL FH 288x180
14 INM-CM4-8 INM G 180x120
15 INM-CM5-0 INM % 180x120
16 IPSL-CM6A-LR IPSL, % 144x143
17 MIROC6 MIROC EEN 256x128
18 MPI-ESM1-2-HR MPI-M it ] 384x192
19 MPI-ESM1-2-LR MPI-M 1] 192%96

20 MRI-ESM2-0 MRI HA 320x160
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Fig. 2 Standardized Taylor diagrams of precipitation and PET for each climate model
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Tab. 2 Years for 2 °C, 3 °C, and 4 °C temperature rise scenarios for each climate model

R 24 PR - %m - - -
2 CilkFHE 5t 3 Cil TG 5 4 CFHE 5%
ACCESS-CM2 2024—2043 2043—2062 2058—2077
ACCESS-ESM1-5 2029—2048 2050—2069 2068—2087
CanESM5 2021—2040 2037—2056 2050—2069
CanESM5-1 2021—2040 2036—2055 2050—2069
CAS-ESM2-0 2029—2048 2047—2066 2063—2082
CMCC-ESM2 2033—2052 2049—2068 2064—2083
EC-Earth3 2026—2045 2048—2067 2064—2083
EC-Earth3-CC 2039—2058 2056—2075 2069—2088
EC-Earth3-Veg 2031—2050 2049—2068 2065—2084
EC-Earth3-Veg-LR 2034—2053 2054—2073 2067—2086
FGOALS-¢3 2039—2058 2066—2085 -
FIO-ESM-2-0 2031—2050 2050—2069 2066—2085
GFDL-ESM4 2037—2056 2061—2080 -
INM-CM4-8 2037—2056 2060—2079 -
INM-CM5-0 2035—2054 2063—2082 -
IPSL-CM6A-LR 2029—2048 2045—2064 2060—2079
MIROC6 2037—2056 2062—2081 2080—2099
MPI-ESM1-2-HR 2039—2058 2064—2083 -
MPI-ESM1-2-LR 2040—2059 2063—2082 -
MRI-ESM2-0 2025—2044 2052—2071 2071—2090

T =" FoR RN REIS S 4 CIATHF 5
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Fig. 3 Distributions of DHI, DEI, and DVI grades for the baseline period and the 2 °C, 3 °C, and 4 °C
temperature rise scenarios in China
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Fig. 4 DRI grade distributions and results of spatial autocorrelation analysis
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Fig. 5 Box plots of DRI for the whole country and 7 natural regions
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Fig. 6 Distributions of changes in drought risk under 2 °C, 3 °C, and 4 °C temperature rise scenarios
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Fig. 7 Results of factor detection and interaction detection
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Assessment of drought risk changes in China under different
temperature rise scenarios
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Abstract: Drought is one of the most disastrous extreme climate events. Studying the changes in drought risk
against the background of future global warming is beneficial for scientifically advancing disaster prevention and
reduction work deployment. The standardized precipitation evapotranspiration index was calculated using data
from 20 climate models from the sixth phase of the Coupled Model Intercomparison Project. Drought characteris-
tic variables were extracted for the baseline period and global temperature rise scenarios of 2 °C, 3 °C, and 4 °C in
China, and the drought hazard index (DHI) was calculated. Based on the disaster-bearing body projection data,
the drought exposure index (DEI), drought vulnerability index (DVI), and drought risk index (DRI) were compre-
hensively calculated. The distribution pattern of drought risk in China was further analyzed, and a spatial attribu-
tion analysis of future drought risk changes was performed using a geodetector. The results showed that the spa-
tial distribution of DHI, DEI, and DVI exhibited higher values in the northwest and southeast, a pattern of being
high in the east and low in the west, and a trend of being high in the west and low in the east, respectively. Based
on this, the DRI specially showed a spatial positive correlation dominated by high- and low- value clustering.
With an increase in the temperature rise level, the future drought risk will mainly increase across China, and the
increase in the eastern coastal areas would be the most obvious. Changes in population, gross domestic product,
and the proportion of cultivated land were found to be the main factors affecting changes in drought risk.
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