
                                                
 
 
 
 
 
 
 
 
 

Final Draft  
of the original manuscript 
 
 
 
 
Coppola, E.; Raffaele, F.; Giorgi, F.; Giuliani, G.; Xuejie, G.; Ciarlo, 
J.M.; Sines, T.R.; Torres-Alavez, J.A.; Das, S.; di Sante, F.; Pichelli, E.; 
Glazer, R.; Müller, S.K.; Abba Omar, S.; Ashfaq, M.; Bukovsky, M.; Im, 
E.-S.; Jacob, D.; Teichmann, C.; Remedio, A.; Remke, T.; 
Kriegsmann, A.; Bülow, K.; Weber, T.; Buntemeyer, L.; Sieck, K.; 
Rechid, D.:  
Climate hazard indices projections based on CORDEX-CORE, 
CMIP5 and CMIP6 ensemble.  
In: Climate Dynamics. Vol. 57 (2021) 1293 - 1383. 
 
First published online by Springer: 02.03.2021 
 
https://dx.doi.org/10.1007/s00382-021-05640-z  

https://dx.doi.org/10.1007/s00382-021-05640-z


1 

Climate hazard indices projections based on  1 

CORDEX-CORE, CMIP5 and CMIP6 ensemble. 2 

E. Coppola (1), F. Raffaele (1), F. Giorgi (1), Graziano Giuliani (1), Gao Xuejie (2), James Ciarlo3 

(1), Taleena Rae Sines (1), Abraham Torres (1), Sushant Das (1), Fabio di Sante (1), Emanuela 4 

Pichelli (1), Russel Glazer (1), Sebastian Muller (1), Sabina Abba Omar (1), Moetasim Ashfaq 5 

(3) , Melissa Bukovsky (4), E-S Im (5), Daniela Jacob (6), Claas Teichmann (6), Armelle6 

Remedio (6),  Thomas Remke (6), Arne Kriegsmann (6), Katharina Bülow (6), Torsten Weber 7 

(6), Lars Buntemeyer (6), Kevin Sieck (6), Diana Rechid (6) 8 

(1)The Abdus Salam International Centre for Theoretical Physics (ICTP), Trieste, Italy9 

(2) Institute of Atmospheric Physics, Chinese Academy of Sciences (IAP/CAS)10 

(3)Computational Sciences and Engineering Division, Oak Ridge National Laboratory,11 

Tennessee, United States 12 

(4) National Center for Atmospheric Research, NCAR,13 

(5) The Hong Kong University of Science and Technology,14 

(6) Climate Service Center Germany (GERICS), Helmholtz-Zentrum Geesthacht, Fischertwiete15 

1, 20095 Hamburg, Germany 16 

Abstract 17 

The CORDEX-CORE initiative was developed with the aim of  producing homogeneous regional 18 

climate model (RCM) projections over domains world wide. In its first phase, two RCMs were 19 

run at 0.22° resolution downscaling 3 global climate models (GCMs) from the CMIP5 program 20 

for 9 CORDEX domains and two climate scenarios, the RCP2.6 and RCP8.5. The CORDEX-21 

CORE simulations along with the CMIP5 GCM ensemble and the most recently produced 22 

CMIP6 GCM ensemble are analyzed, with focus on several temperature, heat, wet and dry 23 

https://www.editorialmanager.com/cldy/download.aspx?id=473584&guid=b10e05de-96f6-4c92-b775-7e495d568cbe&scheme=1
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hazard indicators for present day and mid-century and far future time slices. The CORDEX-24 

CORE ensemble shows a better performance than the driving GCMs for several hazard indices 25 

due to its higher spatial resolution. For the far future time slice the 3 ensembles project an 26 

increase in all temperature and heat indices analyzed under the  RCP8.5 scenario. The largest 27 

increases are always shown by the CMIP6 ensemble, except for Tx>35 °C, for which the 28 

CORDEX-CORE projects higher warming. Extreme wet and flood prone maxima are projected 29 

to increase by the RCM ensemble over the la Plata basin in South America,  the Congo basin in 30 

Africa, east North America, north east Europe, India and Indochina, regions where a better 31 

performance is obtained, whereas the GCM ensembles show small or negligible signals. 32 

Compound hazard hotspots based on  heat,  drought and wet indicators are detected in each 33 

continent worldwide in region like Central America, the Amazon, the Mediterranean, South 34 

Africa  and Australia, where a linear relation is shown between the heatwave and drought 35 

change signal, and region like Arabian peninsula , the central and south east Africa region 36 

(SEAF), the north west America (NWN), south east Asia, India, China and central and northern 37 

European regions (WCE, NEU) where the same linear relation is found for extreme precipitation 38 

and HW increases.  Although still limited, the CORDEX-CORE initiative was able to produce 39 

high resolution climate projections with almost global coverage and can provide an important 40 

resource for impact assessment and climate service activities.  41 

1. Introduction 42 

Increases in extreme climate events can result in an amplification of hazardous climate 43 

conditions for many societal sectors and natural ecosystems (IPCC AR5). The issue of the 44 

response of extreme events to global warming is one of the most important issues within the 45 

climate change debate. Indeed, many studies based on analyses of global and regional climate 46 

model (GCM and RCM, respectively) projections have shown that the frequency and intensity of 47 

hazardous meteoclimatic events will increase under global warming conditions (e.g. , Batibeniz 48 
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et al 2020; Forzieri 2016, 2017, 2018; Russo et al, 2014, 2017, 2019; Giorgi et al. 2011, 2014, 49 

2018, 2019, Schwingshackl et al, 2019). 50 

 51 

A way to quantify and assess the impact of global warming on hazard events is by estimating 52 

the change of hazard indicators that have been  developed to address the needs of different 53 

sectors. There is a huge variety of such indicators targeted to specific applications. They are 54 

mostly defined by using one or more essential climate variables (ECV) (Bojinski et al 2014) 55 

following standard definitions by the World meteorological Organization (WMO). Examples 56 

include the energy needed to warm or cool a certain environment (Spinoni et al, 2018; Lee et 57 

al., 2014: Jiang et al 2009; Rastogi et al, 2019); the human heat stress when exposed to a 58 

certain temperature and humidity (Russo et al, 2014, 2017, 2019; Im et al. 2017); the stress of a 59 

particular plant or cultivation due to the change of number of days in which the air temperature 60 

is favourable for plant growth (Fisher et al 2012; van Leeuwen et al., 2013); the impact on 61 

energy production due to reduced snow amount or river runoff (Kao et al, 2015; Naz et al, 62 

2016); the probability of occurrence of a certain hazardous phenomenon such as river or pluvial 63 

flooding and drought (Forzieri, 2014; Arnell, 2013, 2014, 2016; Carrão et al, 2018; Dai et al., 64 

2013; Gudmundsson et al, 2016; Jenkins et al., 2015). 65 

 66 

Several studies used one or more such indicators (Mora et al, 2017, 2018) to assess, for 67 

example, the impact of climate change on the frequency and severity of droughts (Spinoni 2015, 68 

2016; Touma et al 2015 ), floods (Alfieri, 2017; Forzieri, 2016, 2017, 2018; Arnell, 2013, 2014, 69 

2016) , heatwaves (Diffenbaugh and Ashfaq, 2010; Russo et al., 2014, 2017, 2019), heat stress 70 

(Im et al. 2020; Rastogi et al., 2020); agriculture (Ruosteenoja et al. . 2016), aggregate climate 71 

extremes (Batibeniz et al 2020) etc. In order to assess changes in such indicators there is the 72 

need to have good quality observations, an adequate number of climate model simulations to 73 

https://www.researchgate.net/profile/Stephan_Bojinski?_sg%5B0%5D=g4mL-021IvKQx6qRB1Sm2Y1oePq7zLaIionlH9uYwR-8K4FKVFK2Cl-zflo1DLslWD2jJtA.q8ua88IsG2Si1Ilj6hHzmJjCuyHA1nNrarUTqJAJERGbu8BZlkLZq-dxOjfXqzv-yv-vnXb2ZnOV6PXSancSig&_sg%5B1%5D=Ad6tOL5abcRLTahB9ApyHRlXmTiH7QMS6zr_zBw2NKMstjrTfjneXY1q-m0j7AUk9xc2qKY.1AIpdJq2JaZLoiULcTA0NfO7zSxzS3gZ6eSz_h50K9bT7bIpl5ZJiuUTFzyUFGc_igS1DzSorVHbtbCnf-gtew
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characterize uncertainties and sufficiently high resolution to provide tailored regional to local 74 

climate information for impact assessment. 75 

 76 

RCMs can be particularly effective tools to provide such information, however to date the 77 

availability of RCM-based information  has been quite heterogeneous across different regions 78 

(e.g. Giorgi 2019), so that a global view of changes in different hazards based on RCM 79 

projections has not been possible. A new initiative was recently launched within the framework 80 

of the Coordinated Regional Downscaling Experiment (CORDEX, Giorgi et al. 2009), called 81 

CORDEX-CORE (Gutowski et al. 2016) whose purpose is to provide a homogeneous ensemble 82 

of high resolution (25 km grid spacing) projections for regions worldwide.  83 

 84 

Two RCM systems have been used so far to complete the first sets of coordinated CORDEX-85 

CORE simulations over 10 CORDEX domains (Remedio et al., 2019; Teichman et al., 2020), 86 

and this dataset thus provides an unprecedented resource to assess the issue of hazards under 87 

climate change in a global context. The companion paper Teichman et al. (2020) has shown 88 

that the CORDEX-CORE ensemble is able to describe the mean temporal and spatial 89 

characteristics of the temperature and precipitation change signal of the AR5-GCM ensemble 90 

over most regions across the world. The purpose of this paper is then to provide an almost 91 

global analysis of the impact of global warming on a range of hazard indicators based on the 92 

CORDEX-CORE ensemble, which includes two RCMs driven by three GCMs for two GHG 93 

concentration scenarios (RCP2.6 and RCP8.5, Moss et al. 2010). Results from the CORDEX-94 

CORE experiments are also compared with analogous calculations based on the CMIP5 (Taylor 95 

et al., 2012) and a set of available CMIP6 (Eyring et al., 2016) GCM datasets as well as earlier, 96 

coarser resolution (~50 km) CORDEX projections. This enables us to produce  the most 97 

updated projection maps for each region considered and to put the CORDEX-CORE projections 98 
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within the context of previous and new available information . Our data and methods are 99 

described in section 2, while our results are presented in section 3 and conclusions in section 4. 100 

 101 

2. Methods and data 102 

2.1 Hazard indices 103 

The indices we analyze here to quantify a given hazard are commonly used in  the literature and 104 

are summarized in Table 1, which includes for each index a reference to a paper and the sector 105 

for which it is mostly relevant. The definition of each index is the following: 106 

 107 

● Growing degree-days (GDD): the cumulative number of degrees above the threshold of 108 

5 degrees, during a given growing period. The growing season is considered from April 109 

to September for the Northern Hemisphere and from October to March in the Southern 110 

Hemisphere.  111 

● TX35: the number of days with maximum daily temperature above 35 degrees. 112 

● 99P: the 99th percentile of precipitation  113 

● Drought Frequency (DF): the total number of drought events computed using the 114 

Standardized Precipitation Index, here considered for a time window of 6 months (SPI-6): a 115 

drought starts in the month when SPI-6 falls below −1 and it ends when SPI-6 returns to 116 

positive values for at least two consecutive months, as in Spinoni et al. (2014).   117 

● Peak discharge (Q100): the peak discharge corresponding to the 100-year return 118 

period (Alfieri et al 2015). 119 

● Cooling Degree Day (CDD): a measure of the energy consumption for cooling in hot 120 

environments. It is based on the daily mean, maximum and minimum temperature and it 121 
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is computed as in Spinoni et al. (2015), except that here the sum is cumulated over the 122 

whole year (instead of 6 months) so that it applies to both Hemispheres.      123 

  124 

● Heating Degree Day (HDD): similarly to the CDD, it is the energy demand for heating 125 

and it is computed as in Spinoni et al. (2015), but for the whole year.  126 

● Heat waves (HW): the number of heat waves longer or equal to 6 days. A heat wave 127 

occurs when the daily maximum temperature exceeds the threshold of 5 degrees above 128 

the mean maximum temperature of a 5-day window centered on each calendar day of a 129 

given climate reference period (here 1995-2014).  130 

● Number of Dry Days (NDD): a day is considered to be dry when precipitation is lower 131 

than 1 mm/day.  132 

 133 

 2.2 Model data  134 

The model data used in this work were produced from the CORDEX-CORE experiments 135 

(Teichman et al, 2020), as summarized in Table 2. The data are obtained from two RCMs 136 

(RegCM and REMO) projections at 0.22 degree resolution using as driving boundary conditions 137 

three GCMs (medium, low and high climate sensitivity) for two scenarios RCP2.6 and RCP8.5 138 

and for 9 CORDEX domains. Results from our CORDEX-CORE runs are compared with 139 

corresponding ones from the CMIP5 ensemble taking for each domain only the GCMs that are 140 

driving the RCMs in that domain and counting each GCM only  once. Also, available CMIP6 141 

projections, the whole CMIP5 ensemble and simulations from the previous CORDEX phase in 142 

which the models are run with a grid spacing of 0.44 degrees (~ 50 km) are used for 143 

comparison. All the CORDEX-CORE simulations are interpolated onto a common 0.22 degree 144 

global grid, while a 2-degree and 1-degree grids are used for the CMIP5 and CMIP6 ensembles, 145 

respectively. The CORDEX 0.44 simulations are interpolated onto a common 0.44 degree grid.  146 

 147 
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 148 

 149 

2.3 Observations  150 

 151 
A number of observation datasets are used to assess the models: the CPC global dataset at 0.5 152 

degree resolution (https://www.esrl.noaa.gov/psd/data/gridded/), which includes both 153 

temperature and precipitation; and the regional specific datasets IMD (Rajeevan et al., 2006) for 154 

India (WAS CORDEX domain, 1.0 degree resolution); LIVNEH (Livneh et al. , 2013) for North 155 

and Central America (NAM and CAM CORDEX domains; 6km resolution); E-OBS (Haylock et 156 

al. 2008) for Europe (EUR CORDEX domain; 0.25 degree resolution); CN05.1 (Wu & Gao, 157 

2013) for China (EAS CORDEX domain; 0.25 degree resolution). All the regional datasets 158 

include both temperature and precipitation at daily temporal resolution.  159 

 160 

2.4 Signal to noise 161 

For each spatial change plot a signal to noise analysis is performed to test the robustness of the 162 

results. The ensemble mean change of each set of models is compared to the standard 163 

deviation computed among the changes of each ensemble member. If the absolute value of the 164 

ratio between the mean change  and the standard deviation is greater than 1, then the mean 165 

change can be considered to be significantly different from the noise associated with the inter 166 

model variability. The areas where this condition is not verified are shaded in the spatial plots 167 

(see Figure 10-11 and Figure S1-S6). 168 

 169 

2.5 Scatter plots 170 

The scatter plots of the change of three of the most significant indices are analyzed, including 171 

HW against P99, HW against DF and P99 against DF. The analysis is carried out for a subset of 172 

https://rmets.onlinelibrary.wiley.com/doi/full/10.1002/met.1327%23bib23
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the IPCC regions (Iturbide et al., 2020), i.e. those where the change of these indices appears to 173 

be maximum and the consensus among the regional and global ensembles is the strongest. .  In 174 

the scatter plots, the single model realizations are reported for each ensemble and for the mid 175 

and far future time slices, while the  linear fit is computed for each ensemble.  . 176 

3. Results 177 

Here we present results for each of the CORDEX-CORE domains (Figure 1, top panel) based 178 

on the CORDEX-CORE ensemble, CMIP5 driving GCMs and available CMIP6 models as 179 

reported in Table 2.  For the model validation, we compare the ensemble averages with 180 

corresponding observations using both the global and the regional datasets when available, 181 

while for the projections we show changes for the far future time slice and RCP8.5 (SSP585 for 182 

CMIP6) scenario. The corresponding plots for the mid future RCP8.5 and RCP2.6 (SSP126 for 183 

CMIP6) mid and far future are reported in the supplementary information (Figure S1- S6). The 184 

areas for which each CORDEX domain dataset is used are highlighted in Figure1 as square 185 

boxes, and we use only one CORDEX domain per area.  186 

 187 

For a subset of hazard indicators, such as heatwave, drought frequency and P99, the CORDEX 188 

CORE ensemble results are also compared to the CORDEX 0.44 ensemble if available on the 189 

ESGF archive for a given region and with the whole CMIP5 ensemble. Regional averages are 190 

carried out for land points in the subregions defined in Iturbide et al., (2020) and shown in 191 

Figure 1 (bottom panel). In this case, the intercomparison  for the different ensembles is carried 192 

out using whiskers and scatter plots, which provide information on the change signal and the 193 

associated uncertainty. The scatter plots are produced to assess for each region the 194 

compounded “exposure” to heat and  drought hazard, heat and extreme precipitation and 195 

drought and extreme precipitation. 196 

 197 
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 198 

3.1 Hazard indices validation 199 

Temperature and Heat indicators 200 

  201 

Heatwave (HW) occurrence is a critical factor for human health, city environments, ecosystems 202 

and energy production. Figure 2 shows the ensemble average for the driving CMIP5, CORDEX-203 

CORE and CMIP6 ensembles.  The overall distribution of the number of HW per year is well 204 

represented by all ensembles, with a slight overestimation in the Northern South American 205 

Continent and central Africa (see Table 3). The CMIP6 ensemble shows a small overestimation 206 

of the number of HW in Australia (see Table 3) . but generally both the bias and root mean 207 

square error (RMSE) values are low and the spatial correlation is high.  208 

 209 

Figure 3 shows the number of days with maximum temperature above 35 degrees, a threshold 210 

important for human health and agriculture. All the model ensembles overestimate the number 211 

of days above 35 degrees in South America and in central Africa (except for CMIP5)  (see Table 212 

3). In the central US the CORDEX-CORE slightly underestimates the number of hot days, while 213 

an opposite behaviour is evident from both the CMIP5 and CMIP6 ensembles. Australia’s north-214 

south negative gradient and intensity is well represented by all models. As a general behaviour, 215 

Table 3 shows that the CORDEX-CORE ensemble is characterized by a reduced bias in the 216 

extratropics and higher biases in the tropics compared to the GCM ensembles. 217 

  218 

Another quantity relevant for crop production is the growing degree-days, for whichwe use a  219 

threshold of 5 degrees during the primary growing season (over the April-September months for 220 

the Northern Hemisphere and over the October-March months for the Southern Hemisphere) 221 

(Ruosteenoja et al. , 2016). In this case (Figure 4) all ensembles underestimate the maximum 222 
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number of degrees per year over the Amazon basin, central Africa and the Tibetan plateau, but 223 

they all show a good performance over Central and North America, Australia, South East and 224 

South Asia, with a quite high spatial correlation compared to observations (Table 3). 225 

 226 

A typical set of  indices used for energy demand is the cooling degree days (CDD) and the 227 

heating degree days (HDD), which quantify the amount of energy needed for air conditioning or 228 

space heating, respectively. Figures 5 and 6 show the observations and the model ensemble 229 

averages for the cooling and heating degree days, respectively.  The CORDEX-CORE 230 

ensemble shows a much more detailed spatial structure of CDD compared to the GCMs, and it 231 

is closer to the observations, as manifested from the higher correlation and predominantly 232 

reduced biases in Table 3. This is evident in particular over South America in the Amazon basin, 233 

North and Central America, the African continent, the Indian peninsula, China and Indochina. 234 

The GCMs show a tendency to underestimate the maximum values of CDD over these regions. 235 

For the HDD, all ensembles validate quite well in all domains, with few locations such as the 236 

Rocky Mountains in the US where a more detailed spatial structure with higher spatial 237 

correlation with observation  is evident for the regional ensemble (Table 3). 238 

  239 

Wet and Dry indicators 240 

 241 

Figure 7 shows the spatial distribution of the ensemble average RCM and GCM 99th percentile 242 

of precipitation, P99, which is a proxy for pluvial flooding events, flash floods and storm surges 243 

along coastal areas. In contrast  from the temperature results, the three ensembles show 244 

substantially different performances over various domains.  In the South America continent, two 245 

regional maxima are found in observations, one in the northwestern part of the Amazon Basin 246 

(NSA) and one over the la Plata basin (SES). The CORDEX-CORE ensemble reproduces the 247 

location of the La Plata basin maximum, while it displaces the Amazon maximum slightly to the 248 
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west compared to observations, with some underestimation in the eastern side of the basin. The 249 

CMIP5 ensemble substantially underestimates the P99 throughout the continent and shows a 250 

misrepresentation of the spatial distribution. The CMIP6 ensemble also underestimates the two 251 

maxima, but it improves their spatial distribution compared to the CMIP5.  252 

 253 

Over east North America (ENA) and south central America (SCA), observations show a 254 

maximum of 40-60 mm/day, which is spatially well captured by the CORDEX-CORE ensemble , 255 

although the intensity is overestimated. The CMIP5 ensemble again underestimates the 256 

intensity of the maxima, and does not capture their location. The CMIP6 ensemble exhibits 257 

improvements over the CMIP5, although it still underestimates the magnitude of the maxima. 258 

For the African continent, the RCM ensemble has the most realistic spatial distribution 259 

compared with observations with a good spatial correlation but some overestimation (Table 3), 260 

and with a good representation of maxima over the western African coast (overestimated), the 261 

Guinea coast (slightly underestimated), the central African coast (slightly underestimated) and 262 

the southern east African coast and Madagascar. The CMIP5 ensemble has a strongly damped 263 

signal, with an underestimation of intensity and spatial extent. The CMIP6 shows a higher 264 

intensity with a clear overestimation of the western African and Guinea maxima and an 265 

unrealistic strong maximum inland over the Congo basin. Both the southeastern Africa and the 266 

Madagascar maxima are underestimated.  267 

 268 

For India, China and the Indochina peninsula, behaviour of the three ensembles is similar to that 269 

for the previous regions,  with the CORDEX-CORE having a more realistic displacement of 270 

precipitation maxima and showing better skill compared to the regional observation (SAS) and 271 

CMIP5 and CMIP6 both underestimating and/or misplacing the maxima of the signals (Table 3). 272 

The same is true for the European Alps and Scandinavia mountains. All these results bring us to 273 

the conclusion that the higher resolution of the RCMs plays an important role in the better 274 
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representation of the extreme precipitation signal for cases of complex topography and local 275 

land surface feedback mechanisms. This may also be the reason why the CMIP6 ensemble, 276 

which has a higher resolution compared to CMIP5, is occasionally closer to the CORDEX-277 

CORE ensemble and shows higher intensities and better spatial correlations  (Table 3). 278 

 279 

As dry indices, we consider the number of dry days and the drought index based on the SPI-6 280 

(see methods section). Looking at the distribution of the number of dry days (Figure 8), all 281 

ensembles exhibit an overall underestimation, with only the South American continent showing 282 

a good spatial representation by the models and the correct number of dry days per year. The 283 

Central Africa Congo basin seems to be a region where all the models substantially 284 

underestimate the number of dry days, with the global models having similar errors over the 285 

Tibetan plateau (TIB), northern Europe (NEU), Alaska (NWN) and north eastern Canada (NEN). 286 

The CORDEX-CORE ensemble has a lower underestimation over the Tibetan plateau, northern 287 

Europe, Alaska and north eastern Canada, while it slightly overestimates the number of dry 288 

days for the rest of the  north American regions (Table 3).  289 

The explanation of the tendency to underestimate the number of dry days is the well known 290 

problem of the model drizzle phenomenon, for which both RCMs and  GCMs tend to have 291 

background light rain events throughout the year, with too few episodes of zero rain. 292 

 293 

The spatial distribution of the number of drought events per decade based on the SPI-6 294 

anomaly index (Figure 9) shows a general overestimation of 1 event per decade in all model 295 

ensembles. The spatial distribution of drought events is similar to the observed and consistent  296 

with Spinoni et at (2019), where the analysis is done  for a different reference period and only 297 

for the CORDEX 0.44 ensemble.  The CORDEX-CORE ensemble reveals greater spatial detail 298 

clearly due to the higher model resolution, especially over North America, Europe, Asia and 299 

Australasia. The African continent shows results more comparable between the CORDEX-300 
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CORE and CMIP6 ensembles, with CMIP5 clearly unable to  resolve the minimum over the 301 

Sahara desert and the  two maxima over the Congo basin and South Africa. In all regions the 302 

bias is of ~1 event and the correlation on average 0.5 for all ensembles (see Table 3). 303 

 304 

3.2 Projections of hazard indices 305 

In this section, we assess the climate change projections for all the 3 ensembles in mid and far 306 

century time slices and the two scenarios. However, for the spatial fields, results are only shown 307 

for the far future time slice of the RCP8.5 scenario (Figure 10-11), while for the other scenarios 308 

and time slices they are reported in the supplementary material (Figures S1-S6). In Tables 4 309 

and 5, the area average change values over land points only is reported for all subregions as 310 

defined in Iturbide et al., (2020), the far future time slice (2080-2099) and the RCP8.5 scenario. 311 

Figure 12 reports the box plots for three indicators (HW, DF and P99), in 9 of the CORDEX 312 

domains (Figure 1) and for the 43 of the regions from Iturbide et al., (2020),  showing for each of 313 

the 3 ensembles, plus the CORDEX 0.44 (where available) ensemble and the whole CMIP5 314 

ensemble, the median change value for the mid and far future and for RCP8.5 and RCP2.6 315 

scenarios . The plot also shows the 25th and 75th percentile interval with the colored bar and 316 

the 5hth and 95th interval with the black bars. 317 

 318 

  319 

Temperature and Heat indicators 320 

 321 

Figure 10 shows end of century, RCP8.5 change projections for the temperature and heat 322 

indicators. Panels a,b,c refer to the number of HWs per year in both GCM ensembles and the 323 

regional ensemble. A common spatial structure to all the 3 ensembles  is found, with a 324 

latitudinal displacement in HWs and a  minimum change signal along the tropical belt (values 325 
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between 6 and 9 events per year for CORDEX-CORE and CMIP6 and between 4 and 6 326 

events/year for CMIP5). Two maxima are located at  30 degrees latitude North and South, with 327 

values from  6 to 10 events in the northern hemisphere  for CMIP5 and CORDEX-CORE over  328 

north central America (NCA), North Africa (SAH), the Mediterranean (MED) and central Asia 329 

and 8 to 12 in the CMIP6 ensemble (see Table 4 and Figure 12).  330 

 331 

For the southern hemisphere, the maxima are higher and are located in the SAM (ranging 332 

between 7 and 12 per year for all the ensembles) and SES regions (ranging between 4 to 10 333 

HW per year; Figure 12), South Africa and Australia. The CMIP6 ensemble projects between 3 334 

and 11 (ESAF) and 7 to 11 (WSAF) more events per year with the same spread as for the 335 

whole  CMIP5 ensemble. The CORDEX-CORE ensemble, however, has a lower median value 336 

(Figure 12).     For Australia, the CORDEX-CORE, CMIP6 and the whole CMIP5 ensemble 337 

show similar spread values, with a median of up to 7-10 HW per year and with the CORDEX-338 

CORE spanning a larger range of uncertainty compared to the driving CMIP5 GCMs. In South 339 

America, all the 5 ensembles show similar median value projections for all sub regions, with the 340 

CORDEX-CORE having the smallest range of uncertainty. The change in the number of days 341 

per year with Tmax >35 (panels d, e, f) is maximum over the African continent and over north 342 

and central South America. These two maxima are projected to see an increase of more than 343 

100 days per year in the CORDEX-CORE and the spatial extension of the regional ensemble is 344 

higher in South America (SAM) and much broader in Africa than in the GCM ensembles. Other 345 

maxima are located in Australia and India, with increases between 50 and 100 days per year 346 

and with higher increases shown by the RCM ensemble. Over land areas around the Gulf of 347 

Mexico and in the Mediterranean basin, the CMIP6 ensemble shows the largest increases. 348 

Changes in Tmax>35 are significant everywhere except over the northernmost latitudes in all 349 

ensembles, the Tibetan Plateau in CORDEX-CORE and CMIP6, and Germany and SEA in 350 

CMIP5.  351 



15 
 

The GDD projections (panels g,h,i) have the same spatial structure as observed for the HW 352 

index, with two quasi symmetrical maxima  and CMIP6 projecting the largest signal.The GDD 353 

increases by  more than 50 degree days per year in central Europe (WCE), the Mediterranean 354 

(MED), north Africa (SAH), east Europe Siberia (ESB), Central Asia (WCA, TIB) and the whole 355 

US in the northern hemisphere. In the southern hemisphere, maxima are in  central and 356 

southern South America, South Africa and Australia. The increase of degree days remains 357 

below 50 for the CORDEX-CORE, while the   CMIP5 ensemble has intermediate results (see 358 

Table 4).  359 

The last two heat indices we analyze are the CDD (panel j,k,l) and HDD (panel m,n,o), which 360 

show a symmetrical structure, since they represent the energy demand  for cooling, which is 361 

maximum at the equator and the energy demand for space heating, which is maximum at high 362 

latitudes. 363 

The CDD shows a maximum increase of above 70 degrees per year in the CMIP6 over northern 364 

South-America (NSA), Central South-America (SAM) and  northeast South-America (NES), 365 

Africa, South Asia (SAS) and Southeast Asia (SEA),  and northern Australia (NAU). These 366 

projections are closely followed by CORDEX-CORE and drop to values between 50 and 70 367 

degrees in CMIP5. Areas with an increase between 50 and 60 degrees per year are highlighted 368 

in the Gulf of Mexico (SCA), Mediterranean basin (MED) and west central Asia (WCA) for the 369 

CMIP6. The same regions do not cross the 50 degree threshold in other two ensembles (see 370 

Table 4). 371 

The HDD decreases by up to -50 degrees per year above the 40 N degree latitude, with 372 

decreases of up to -50% over  Europe, US and China and -100% over  the Mediterranean and 373 

Mexico. The minimum values occur in the CMIP6 models, in addition to a more southward 374 

extent of the area of minimum. The CORDEX-CORE and CMIP5 show slightly higher values, 375 

with CMIP5 being the ensemble with the smallest changes.In the southern hemisphere changes 376 
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are limited between -20 and -40 degree per year,  corresponding to less than -50%, over South 377 

Africa, south of Australia and southern South America 378 

 379 

Wet and Dry indicators 380 

 381 

Figure 11 shows the change maps for the wet and dry indices in the far future RCP8.5 and the 3 382 

ensembles. Similar maps for the mid future RCP8.5 and the mid and far future RCP2.6 are 383 

shown in the supplementary material (Figures S2, S4, S6). 384 

Panels a, b and c  refer to P99 for the period 2080-2099. There are several regions of 385 

precipitation increase highlighted in the map but not all of them are uniformly shown by all the 386 

ensembles. For example, the CORDEX-CORE ensemble shows an increase between 10% and 387 

20% in the la Plata basin in southeast South America (SES). A similar situation is seen in 388 

Eastern North America (ENA), Central North America (CNA) and central Africa. This signal is 389 

much weaker in the CMIP5 ensemble and almost non-existent in the CMIP6, which has the 390 

largest inter-model spread (Figure 12). Notably, these are all regions where the CORDEX-391 

CORE ensemble shows better validation than the GCM ensembles. Other regions with extreme 392 

precipitation increases between 20% and  30% are northeast Canada (NEN), northwest North 393 

America (NWN), India, Indochina and weastern China, with consensus on the direction of 394 

change but large spread in the GCM ensembles (Figure 12). The CORDEX-CORE shows a 395 

noticeable increase in wet extremes over northeast Europe (NEU), and this is also confirmed by 396 

the analysis of Coppola et al., (2020). The GCM ensembles project an increase of more than 397 

60% over the Sahara desert and China (CMIP5 only), which is not present in the RCM 398 

ensemble (see Table 5).  399 

The change in runoff corresponding to the 100 years return period, as defined in Alfieri et al 400 

(2015), is shown in Figure 11 panels d, e and f. This quantity is used in the literature as a proxy 401 

for flood hazards, and a positive change corresponds to a shorter return period, i.e. a more 402 
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frequent flood prone environment. Mostly significant changes greater than 100% are projected 403 

by the CORDEX-CORE ensemble over the  La Plata basin (SES), central Africa (CAF),  and 404 

India (SAS), as for the change in P99, but also in other regions, such as northern Australia 405 

(NAU), central eastern Europe (WCE), the China (EAS) (changes values between 50% and 406 

100%) and the Sahara. The same signal is much weaker (between 10% and 50%) and almost 407 

insignificant in both GCM ensembles, with a much flatter spatial distribution in the CMIP5 408 

compared to the CMIP6, but quite far from the spatial detail found in the RCM projections (see 409 

Table 5). 410 

The dry indicators NDD and DF show in general a much stronger signal with a smaller spread 411 

for the CORDEX-CORE ensemble in several regions, such as north and south central America 412 

(NCA and SCA) and the Caribbean (CAR), northern South America (NSA),  south western 413 

Africa (WSAF), the Mediterranen basin (all regions showing a change above 4 droughts per 414 

decade), south and eastern Australia (3 droughts more per decade). In regions such as India 415 

(SAS) and SouthEast Asia (SEA), the  CORDEX-CORE shows between 1 and 2 additional 416 

droughts per decade with a  large spread . 417 

The GCM ensembles show a weaker change signal in these regions, with an increase of only 1 418 

or 2 events in Australia and South East Asia, but there is a model consensus on the direction of 419 

the change (Figure 12).  Quite a different behaviour is shown for the Indian region, where the 420 

CMIP6 has a negligible or even negative signal, while the CMIP5 has positive change signal 421 

over northern India  (see Table 5). 422 

 423 

 424 

3.3 Compounded hazards hot spots. 425 

From the results reported above, it is evident how few regions show clear and strong change 426 

signals in more than one hazard indicator. Here, a selection of regions is made where 427 
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compounded hazard signals are projected  by means of one heat indicator (e.g. HW) and one 428 

dry (e.g. DF) or wet (e.g. P99) indicator (see Figure 1) and results are analyzed to show which 429 

is the model agreement for this signal. 430 

In Figure 13, scatter plots of the change of HW indicator against DF indicator, i.e. P99 versus 431 

HW and P99 versus DF, are reported for  some  of those regions and the same model 432 

ensembles. 433 

 For the Central America (CAM) CORDEX domain, three subregions are analysed, NCA, CAR 434 

and SCA. In the  NCA region  a linear relation is observed between HW and DF changes, with a  435 

far future median HW change of about  6 (except for a value of 8 in CMIP6). The number of 436 

droughts is projected to increase by 2 events per year in both CORDEX regional ensembles, 437 

with CMIP5 dropping to only 1 and CMIP6 having a median value of 4 with the highest spread. 438 

For the Caribbean region, all the ensembles but the CMIP5 driving GCM ensemble  show a  439 

correlation between HW and DF with a median value between 1 and 3 HW increase per year, 440 

For the SCA region a linear relation is shown by the two indices with up to 7 more HW per year 441 

by the end of century and between 23 and 5 more drought events per year (only the CMIP5 442 

driving ensemble showing less than 1). 443 

All the 3 South American  subregions (NES, NSA and SAM) have quite a clear correlation 444 

between the HW and DF increases.  Interesting to notice is the bimodal behaviour of the 5 445 

ensembles for the change in DF. The CORDEX-CORE and CMIP6 project a higher increase in 446 

droughts of 4,  5 and  4.5 for NES, NSA and SAM, respectively with CMIP6 having an almost 3 447 

times larger spread. For the HW, CMIP6 and CORDEX 0.44 project the maximum change 448 

everywhere, with median values above 6 for NES and NSA and above 10 (8 for CMIP6) for 449 

SAM. The CORDEX-CORE ensemble projects the lowest median increase of 5, 6 and  7 HW 450 

per year for NES, NSA and SAM respectively. For NES region also P99 and DF show a 451 

correlation and P99 and HW with all model ensembles showing a precipitation increase 452 
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between 10% and 20%, therefore this region will experience three compound hazard increases 453 

in the near and  far future for the RCP8.5 scenario. 454 

The Mediterranean region shows a quite clear correlation between change of HW and DF. It has 455 

to be reminded that for this region a bigger ensemble of models is available and a more in depth 456 

analysis is reported in the papers by Vautard et al., 2020 and Coppola et al, 2020. 457 

All the models ensemble agree in projecting by the end of the century a median increase of HW 458 

events of  8, 7, and 9 by CORDEX-CORE, CMIP5 driving  and both CMIP6 and CMIP5 all, and 459 

a DF increase of more than 4 events per decade for all except CMIP5 driving (2) and CORDEX 460 

44 (3). 461 

To remain in Europe both the central (WCE) and northern (NEU) European regions show a 462 

quite good linear relation between P99 and HW indicators. All the ensembles agree on a 463 

precipitation increase between 15% and 20% with CORDEX-CORE being on the upper end of 464 

the distribution and HW increase. There is quite a good agreement among the 5 ensembles for 465 

both the direction of changes and the intensities. 466 

In the African CORDEX domain 5 subregions are shown that are ARP, WAF, ESAF, WSAF and 467 

MDG where both HW and DF are increasing. 468 

For the Arabian peninsula (ARP) the models in the scatter plot are all over the place, showing a 469 

much higher consensus for HW increase between 7 and 10 events more per year for the far 470 

future time slice and  quite an uncertain signal for DF projections. Only CORDEX-CORE  is 471 

projecting an increase of 2 more droughts per year and showing a linear relation with the HW 472 

increase. In this region also the extreme precipitation is increasing but with very high spread for 473 

all the ensembles and among the ensembles but still making the area prone to 3 different 474 

hazards increases. 475 

Western Africa has a similar behaviour to the Arabian peninsula with quite a mix DF projections 476 

from all ensembles except that CORDEX-CORE (2.7 increase for far century) and a quite lower 477 
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intermodel consensus on the strength of HW increase spanning from values of 1 to 9 more 478 

events per year with each ensemble having quite a big spread.  479 

South east (ESAF) and south west Africa (WSAF) are the two regions with the highest 480 

correlation between HW and DF increase  with CORDEX-CORE and CMIP6 being at the upper 481 

end of the distribution  but also with the larger spread in case of HW projections. 482 

In Madagascar all models agree on a HW increase between 4 and 6 events per year and DF 483 

increase between 2 and 4 events per year. 484 

Central Africa (CAF) and south east Africa (SEAF) regions both show a linear relation between 485 

P99 and HW increase. In both regions there is consensus among the ensembles on an extreme 486 

precipitation increase between 10% and 20% and an increase of heat wave events between 3 487 

and 9 (CAF) and 3 and 8 (SEAF) with high inter model spread.  488 

The Indian region (SAS), the south east Asia region (SEA), the north America western region 489 

(NWN), the eastern north America region (ENA) and the east Asia (EAS) region  all show a 490 

linear relation between the P99 and the HW index.  For the SAS region the 5 ensembles agree 491 

on a HW increase between 5 and 7 events per year; the model ensemble agree on the increase 492 

of extreme precipitation, but the intensity of the change is quite different among the models and 493 

the spread is high. In south east Asia (SEA) the model agreement on 20% extreme precipitation 494 

increase and on the increase of HW events between 2 and 4 events more per year is high as it 495 

is in NWN where all models agree on 20%-30% P99 increase and 6 events more of HW per 496 

year.  In EAS and EAS model agreement is high in both projection of P99 and HW.   497 

The last region relevant for compound hazard events is the Australasia CORDEX region where 498 

three subregions are examined: the north , central, south and eastern part (NAU, CAU, SAU 499 

and EAU) respectively. In all the three subregions the correlation between HW and DF changes 500 

is quite evident. The CORDEX-CORE projects the higher median increase of DF followed by 501 

CORDEX 0.44, with  above 2 events per decade (NAU, CAU and EAU) and 3.5 (SAU) by the 502 

end of century, with the highest spread (except that for CAU where CMIP5 is higher) and the 503 
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lowest spread for CORDEX 0.44. CMIP5 and CMIP6 have roughly 1 event less per decade. For 504 

HW changes CORDEX-CORE and CMIP6 project systematically higher changes values 505 

compared to CMIP5 (drivers and all)  and CORDEX 0.44. The range of change is 4-8 and 7-11 506 

for NAU and  CAU and  3-5  for SAU and  4-9  for EAU . 507 

 508 

3.4 Discussion and conclusions 509 

In this paper a global assessment of projections in extremes and climate hazard indices  is 510 

discussed based on the most up to date available ensembles of global and regional climate 511 

model projections. 512 

Under the umbrella of the CORDEX project, a new CORDEX-CORE regional climate projection 513 

ensemble at 0.22 degrees resolution was produced with the aim of creating an initial 514 

homogeneous ensemble covering all the main populated regions of the world in order to allow 515 

the assessment of future changes in mean climate, hazards and extremes.  This CORDEX-516 

CORE ensemble, together with the CMIP5 driving GCM ensemble, the whole CMIP5 ensemble, 517 

the CORDEX 44 ensemble  and the new CMIP6 ensemble were used to assess projections of 518 

heat and wet and dry hazard indices across the globe. 519 

All the indices were validated against observations and the CORDEX-CORE showed  a better 520 

performance in several regions and for several indices,  both in terms of intensity and spatial 521 

displacement. This is the case for the HDD index and the DF drought index, where the regional 522 

ensemble shows a more realistic and detailed spatial displacement.  Another example is the  523 

P99 extreme precipitation index, where the CORDEX-CORE ensemble shows a very realistic  524 

representation of precipitation  intensity and spatial distribution, 525 

All the temperature and heat indices are projected to increase except, as expected, for the 526 

HDD. Some of the indices, e.g. HW, GDD, and HDD, show a latitudinal symmetrical structure 527 

around the equator with maxima in the range 30 to 60 latitude north and -3- to -60 latitude 528 
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south. Others, e.g. Tx>35 and GDD show a maximum increase in the tropics and lower values 529 

in the mid latitudes. It is quite evident from Figure 10 and Table 3 that the CMIP6  consistently 530 

exhibits the highest values of projected change in heat indices (with the exception of T>35), 531 

likely due to the higher equilibrium climate sensitivity of these models (Foster et al, 2019).  For 532 

all the other indices, CORDEX-CORE predominantly shows stronger increases compared to 533 

CMIP5 and finer spatial details connected with the improved representation of topography.   534 

The differences in projections among the GCM and RCM ensembles are more evident for the 535 

wet and dry indicators. For example, the maxima in extreme precipitation changes over the la 536 

Plata basin, the Congo basin, North western US and north east Europe are only found in the 537 

CORDEX-CORE ensemble, which is also the one validating best for these regions although 538 

sometimes overestimating.  The CORDEX-CORE ensemble also shows  stronger drying over 539 

the Amazon basin, Mexico, South Africa and the Mediterranean basin.   540 

 541 

Compounded hazard events can lead to significant impact to life and society, therefore, we 542 

attempted to identify compound hazard hotspots based on one heat, drought and wet indicator 543 

and there is no continent that has no regions affected by at least one compound event. Several 544 

regions in the CORDEX Central and South America, Africa, Australia,  Europe and South Asia  545 

domains  show a correlation between heatwave change and number of droughts per decade. 546 

Among those regions, the most notable include  the Mexican (NSA), Amazon (NES, NSA and 547 

SAM), Mediterranean, Southern Africa ESAF and WSAF, Indian peninsula (SAS) and the 4 548 

Australia regions (NAU, CAU SAU and EAU). Other examples are regions where both extreme 549 

precipitation and heat waves increase, including the Arabian peninsula (ARP), the central (CAF) 550 

and south east Africa region (SEAF), the north west America (NWN), south east Asia and 551 

central and northern European regions (WCE, NEU). In some regions, all three compounded 552 

events exhibit an increasing trend, most noticeably the north east South America region.  553 
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The newly developed CORDEX-CORE and CMIP6 datasets, along with the already available 554 

CMIP5 and CORDEX 0.44 ones, represent a formidable resource both to assess the model 555 

behavior and the characteristics of projections under different warming scenarios and to use the 556 

data for impact assessment studies and climate service applications. Here we limited our 557 

analysis to standard indices of extremes and hazards, but companion papers in this special 558 

issue and future work will investigate more process based phenomena. 559 

 560 

 561 

 562 

References 563 

      564 

Alfieri L., P. Burek, L. Feyen, Forzieri G. (2015). Global warming increases the frequency of 565 

river floods in Europe. Hydrol. Earth Syst. Sci., 19, 2247-2260 566 

 567 

Alfieri, L., Burek, P., Feyen, L., & Forzieri, G. (2015). Global warming increases the frequency of 568 

river floods in Europe. Hydrology and Earth System Sciences, 19(5), 2247–2260. 569 

https://doi.org/10.5194/hess-19-2247-2015 570 

Alfieri, L., Bisselink, B., Dottori, F., Naumann, G., de Roo, A., Salamon, P., et al. (2017). Global 571 

projections of river flood risk in a warmer world. Earth’s Futur. 5, 171–182. 572 

doi:10.1002/2016EF000485. 573 

Arnell, N. W., Brown, S., Gosling, S. N., Gottschalk, P., Hinkel, J., Huntingford, C., et al. (2016). 574 

The impacts of climate change across the globe: A multi-sectoral assessment. Clim. Change, 575 

457–474.doi:10.1007/s10584-014-1281-2. 576 



24 
 

Arnell, N. W., and Gosling, S. N. (2013). The impacts of climate change on river flow regimes at 577 

the global scale. J. Hydrol. 486, 351–364. doi:10.1016/j.jhydrol.2013.02.010. 578 

Arnell, N. W., and Gosling, S. N. (2016). The impacts of climate change on river flood risk at the 579 

global scale. Clim. Change 134, 387–401. doi:10.1007/s10584-014-1084-5. 580 

Arnell, N. W., and Lloyd-Hughes, B. (2014). The global-scale impacts of climate change on 581 

water resources and flooding under new climate and socio-economic scenarios. Clim. Change 582 

122, 127–140. doi:10.1007/s10584-013-0948-4. 583 

Batibeniz F, Ashfaq M, Diffenbaugh NS, Key K, Evans KJ, Turuncoglu UU, Önol B (2020) 584 

Doubling of US population exposure to climate extremes by 2050. Earth’s Future 585 

8:e2019EF001421. https://doi.org/10.1029/2019EF001421 586 

Bojinski, S., Verstraete, M., Peterson, T. C., Richter, C., Simmons, A., and Zemp, M. (2014). 587 

The Concept of Essential Climate Variables in Support of Climate Research, Applications, and 588 

Policy. Bull. Am. Meteorol. Soc. 95, 1431–1443. doi:10.1175/BAMS-D-13-00047.1 589 

Carrão, H., Naumann, G., and Barbosa, P. (2018). Global projections of drought hazard in a 590 

warming climate: a prime for disaster risk management. Clim. Dyn. 50, 2137–2155. 591 

doi:10.1007/s00382-017-3740-8 592 

Coppola, E., et al., 2020, Assessment of the European climate projections as simulated by the 593 

large EURO-CORDEX regional climate model ensemble, Journal of Geophysical Research, 594 

submitted 595 

Dai, A. (2013). Increasing drought under global warming in observations and models. Nat. Clim. 596 

Chang. 3,52–58. doi:10.1038/nclimate1633.  597 

https://doi.org/10.1029/2019EF001421


25 
 

Deryng, D.,Conway, D., Ramankutty, N., Price, J., and Warren, R. (2014). Global crop yield 598 

response to extreme heat stress under multiple climate change futures. Environ. Res. Lett. 9, 599 

034011. doi:10.1088/1748-9326/9/3/034011. 600 

Diffenbaugh, N. S., and M. Ashfaq (2010), Intensification of hot extremes in the United States, 601 

Geophys. Res. Lett., 37, L15701, doi:10.1029/2010GL043888. 602 

Eyring V., Bony S., Meehl G.A., Senior C.A., Stevens B., Stouffer R.J., and Taylor K.E. (2016). 603 

Overview of the Coupled Model Intercomparison Project Phase 6 (CMIP6) experimental design 604 

and organization. Geosci. Model Dev., 9, 1937–1958, https://doi.org/10.5194/gmd-9-1937-2016. 605 

 606 

Fisher, Anthony C., W. Michael Hanemann, Michael J. Roberts, and Wolfram Schlenker. 607 

 2012.  "The Economic Impacts of Climate Change: Evidence from Agricultural Output 608 

and Random Fluctuations in Weather: Comment."  American Economic Review, 102 (7):3749-609 

60.  610 

 611 

Forzieri G., L. Feyen, S. Russo, M. Vousdoukas, L. Alfieri, S. Outten, M. Migliavacca, A. 612 

Bianchi, R. Rojas, A. Cid (2016). Multi-hazard assessment in Europe under climate change. 613 

Climatic Change 137:105-119.  doi 10.1007/s10584-016-1661-x  614 

Forzieri, G., Bianchi, A., Silva, F. B. e, Marin Herrera, M. A., Leblois, A., Lavalle, C., et al. 615 

(2018). Escalating impacts of climate extremes on critical infrastructures in Europe. Glob. 616 

Environ. Chang. 48, 97–107. doi:10.1016/j.gloenvcha.2017.11.007.    617 

   618 

https://doi.org/10.1029/2010GL043888
https://www.geosci-model-dev.net/9/1937/2016/
https://www.geosci-model-dev.net/9/1937/2016/


26 
 

Forzieri, G., Cescatti, A., E Silva, F. B., and Feyen, L. (2017). Increasing risk over time of 619 

weather-related hazards to the European population: a data-driven prognostic study. Lancet 620 

Planet. Heal. 1, e200–e208. doi:10.1016/S2542-5196(17)30082-7. 621 

Forzieri, G., Feyen, L., Rojas, R., Flörke, M., Wimmer, F., and Bianchi, A. (2014). Ensemble 622 

projections of future streamflow droughts in Europe. Hydrol. Earth Syst. Sci. 18, 85–108. 623 

doi:10.5194/hess-18-85- 2014. 624 

Forzieri, G., Feyen, L., Russo, S., Vousdoukas, M., Alfieri, L., Outten, S., et al. (2016). Multi-625 

hazard assessment in Europe under climate change. Clim. Change 137, 105–119. 626 

doi:10.1007/s10584-016- 1661-x. 627 

 628 

Forster, P.M., Maycock, A.C., McKenna, C.M. et al. Latest climate models confirm need for 629 

urgent mitigation. Nat. Clim. Chang. (2019) doi:10.1038/s41558-019-0660-0 630 

 631 

Giorgi, F., E. Coppola and F. Raffaele, 2014: A consistent picture of the hydroclimatic response 632 

to global warming from multiple indices: Models and observations.Journal of Geophysical 633 

Research, 119,11,695-11,708. 634 

 635 

Giorgi, F., C. Jones and G. Asrar, 2009: Addressing climate information needs at the regional 636 

level: The CORDEX framework. WMO Bulletin, 58, 175-183. 637 

 638 

Giorgi, F., E.-S. Im, E. Coppola, N.S. Diffenbaugh, X.J. Gao, L. Mariotti andY. Shi, 2011:Higher 639 

hydroclimatic intensity with global warming.Journal of Climate, 24, 5309-5324 640 

 641 



27 
 

 Giorgi, F., Raffaele, F., and Coppola, E.: The response of precipitation characteristics to global 642 

warming from climate projections, Earth Syst. Dynam., 10, 73-89, https://doi.org/10.5194/esd-643 

10-73-2019, 2019. 644 

 645 

Giorgi, F., E. Coppola, F. Raffaele, 2018.  Threatening levels of cumulative stress due to 646 

hydroclimatic extremes in the 21st century. npj Climate and Atmospheric Science, 1(1), 18, 647 

2018 DOI 10.1038/s41612-018-0028-6 648 

 649 

Gudmundsson, L., and Seneviratne, S. I. (2016). Anthropogenic climate change affects 650 

meteorological drought risk in Europe. Environ. Res. Lett. 11, 044005. doi:10.1088/1748-651 

9326/11/4/044005.  652 

 653 

Gutowski JW, Giorgi F, Timbal B, Frigon A, Jacob D, Kang HS, Raghavan K, Lee B, Lennard C, 654 

Nikulin G, O'Rourke E, Rixen M, Solman S, Stephenson T, Tangang F (2016) WCRP 655 

COordinated Regional Downscaling EXperiment (CORDEX): A diagnostic MIP for CMIP6. 656 

Geoscientic Model Development 9(11):4087{4095, DOI 10.5194/gmd-9-4087-2016 657 

 658 

Haylock, M.R. , N. Hofstra, A.M.G. Klein Tank, E.J. Klok, P.D. Jones, M. New (2008). A 659 

European daily high-resolution gridded data set of surface temperature and precipitation for 660 

1950–2006 661 

J. Geophys. Res., 113, Article D20119, 10.1029/2008JD010201 662 

 663 

 664 

Im, E., Thanh, N., Qiu, L. et al. Emergence of robust anthropogenic increase of heat stress-665 

related variables projected from CORDEX-CORE climate simulations. Clim Dyn (2020). 666 

https://doi.org/10.1007/s00382-020-05398-w 667 

https://app.dimensions.ai/discover/publication?and_facet_source_title=jour.1290454
https://doi.org/10.1038/s41612-018-0028-6
https://doi.org/10.1029/2008JD010201
https://doi.org/10.1029/2008JD010201


28 
 

 668 

Im, Eun-Soon & Pal, Jeremy & Eltahir, Elfatih. (2017). Deadly heat waves projected in the 669 

densely populated agricultural regions of South Asia. Science Advances. 3. e1603322. 670 

10.1126/sciadv.1603322. 671 

 672 

M. Iturbide, J.M. Gutiérrez, L. Alves, J. Bedia, R. Cerezo-Mota, A. Di Luca, S.H. Faria, I. 673 

Gorodetskaya, M. Hauser, S. Herrera, K.J. Hennessy, R. Jones, S. Krakovska, R. Manzanas, D. 674 

Martínez-Castro, G.T. Narisma, I. Pinto, S.I. Seneviratne, B. van den Hurk, C.S. Vera.  An 675 

update of IPCC physical climate reference regions for subcontinental analysis of climate model 676 

data: Definition and aggregated datasets. Submitted to Earth System Science Data 677 

 678 

Jacob, D., Petersen, J., Eggert, B. et al. Reg Environ Change (2014) 14: 563. 679 

https://doi.org/10.1007/s10113-013-0499-2 680 

Jenkins, K., and Warren, R. (2015). Quantifying the impact of climate change on drought 681 

regimes using the Standardised Precipitation Index. Theor. Appl. Climatol. 120, 41–54. 682 

doi:10.1007/s00704-014-1143-x. 683 

Jiang, F., Li, X., Wei, B. et al. Observed trends of heating and cooling degree-days in Xinjiang 684 

Province, China. Theor Appl Climatol 97, 349–360 (2009) doi:10.1007/s00704-008-0078-5 685 

 686 

Kao, S.-C., M. J.Sale, M.Ashfaq, R.Uría Martínez, D.Kaiser, Y.Wei, and N. S.Diffenbaugh, 2015: 687 

Projecting changes in annual hydropower generation using regional runoff data: An assessment 688 

of the United States federal hydropower plants. Energy, 80, 239–250, 689 

https://doi.org/10.1016/j.energy.2014.11.066. 690 

 691 

https://doi.org/10.1007/s10113-013-0499-2
https://doi.org/10.1016/j.energy.2014.11.066


29 
 

    692 

Lee, K., H. Baek, and C. Cho, 2014: The Estimation of Base Temperature for Heating and 693 

Cooling Degree-Days for South Korea. J. Appl. Meteor. Climatol., 53, 300–309, 694 

https://doi.org/10.1175/JAMC-D-13-0220.1  695 

 696 

Liu, W., Sun, F., Ho Lim, W., Zhang, J., Wang, H., Shiogama, H., et al. (2018b). Global drought 697 

and severe drought-Affected populations in 1.5 and 2&thinsp;&deg;C warmer worlds. Earth 698 

Syst. Dyn. 9, 267– 283. doi:10.5194/esd-9-267-2018. 699 

 700 

Livneh, B., E. A. Rosenberg, C. Lin, B. Nijssen, V. Mishra, K. M. Andreadis, E. P. Maurer, and 701 

D. P. Lettenmaier, 2013: A Long-Term Hydrologically Based Dataset of Land Surface Fluxes 702 

and States for the Conterminous United States: Update and Extensions. J. Climate, 26, 9384–703 

9392, https://doi.org/10.1175/JCLI-D-12-00508.1. 704 

 705 

Mora, C., Dousset, B., Caldwell, I. R., Powell, F. E., Geronimo, R. C., Bielecki, C. R., et al. 706 

(2017). Global risk of deadly heat. Nat. Clim. Chang. 7, 501–506. doi:10.1038/nclimate3322. 707 

Mora, C., Spirandelli, D., Franklin, E. C., Lynham, J., Kantar, M. B., Miles, W., et al. (2018). 708 

Broad threat to humanity from cumulative climate hazards intensified by greenhouse gas 709 

emissions. Nat. Clim. Chang., 1. doi:10.1038/s41558-018-0315-6. 710 

Naz BS, Kao SC, Ashfaq M et al (2018) Effects of climate change on streamflow extremes and 711 

implications for reservoir inflow in the United States. J Hydrol 556:359–370. 712 

https://doi.org/10.1016/j.jhydrol.2017.11.027   713 

https://journals.ametsoc.org/doi/abs/10.1175/JAMC-D-13-0220.1
https://journals.ametsoc.org/doi/abs/10.1175/JAMC-D-13-0220.1
https://doi.org/10.1175/JAMC-D-13-0220.1
https://doi.org/10.1175/JAMC-D-13-0220.1
https://doi.org/10.1175/JCLI-D-12-00508.1
https://doi.org/10.1175/JCLI-D-12-00508.1
https://doi.org/10.1016/j.jhydrol.2017.11.027


30 
 

Petitti, D. B., Hondula, D. M., Yang, S., Harlan, S. L., and Chowell, G. (2016). Multiple trigger 714 

points for quantifying heat-health impacts: new evidence from a hot climate. Environ. Health 715 

Perspect. 124,176-183. doi: 10.1289/ehp.1409119.    716 

Rajeevan M, Bhate J, Kale J D and Lal B (2006). High resolution daily gridded rainfall data for 717 

the Indian region: Analysis of break and active monsoon spells; Curr. Sci. 91(3) 296–306. 718 

Rastogi D, Lehner F, Ashfaq M (2020) Revisiting recent US heatwaves in a warmer and more 719 

humid climate. Geophys Res Lett 47:e2019GL086736. https://doi.org/10.1029/2019GL086736 720 

Rastogi D, Holladay J S, Evans K J, Preston B L and Ashfaq M 2019 Shift in seasonal climate 721 

patterns likely to impact residential energy consumption in the United States Environ. Res. Lett. 722 

14 074006 723 

Remedio, A. R.; Teichmann, C.; Buntemeyer, L.; Sieck, K.; Weber, T.; Rechid, D.; Hoffmann, P.; 724 

Nam, C.; Kotova, L. & Jacob, D. Evaluation of New CORDEX Simulations Using an Updated 725 

Köppen–Trewartha Climate Classification Atmosphere, 2019 , 10  726 

Ruosteenoja, K., Räisänen, J., Venäläinen, A., and Kämäräinen, M. (2016). Projections for the 727 

duration and degree days of the thermal growing season in Europe derived from CMIP5 model 728 

output. Int. J. Climatol. 36, 3039–3055. doi:10.1002/joc.4535. 729 

   730 

Russo, S., Dosio, A., Graversen, R. G., Sillmann, J., Carrao, H., Dunbar, M. B., et al. (2014). 731 

Magnitude of extreme heat waves in present climate and their projection in a warming world. J. 732 

Geophys. Res. Atmos. 119, 12,500-12,512. doi:10.1002/2014JD02209 733 

https://doi.org/10.1029/2019GL086736


31 
 

Russo, S., Sillmann, J., Sippel, S., Barcikowska, M. J., Ghisetti, C., Smid, M., et al. (2019). Half 734 

a degree and rapid socioeconomic development matter for heatwave risk. Nat. Commun. 10, 735 

136. doi:10.1038/s41467-018-08070-4. 736 

Russo, S., Sillmann, J., and Sterl, A. (2017). Humid heat waves at different warming levels. Sci. 737 

Rep. 7. doi:10.1038/s41598-017-07536-7. 738 

Schwingshackl, C., J. Sillmann, M. Sandstad, K. Aunan, 2019: Heat stress indicators in CMIP6: 739 

Estimating future trends and exceedances of critical physiological thresholds, Environ. Res. 740 

Lett., submitted. 741 

Spinoni, J., Naumann, G., Carrao, H., Barbosa, P., and Vogt, J. (2014). World drought 742 

frequency, duration, and severity for 1951-2010. Int. J. Climatol. 34, 2792–2804. 743 

doi:10.1002/joc.3875. 744 

Spinoni, J., Vogt, J., and Barbosa, P. (2015). European degree-day climatologies and trends for 745 

the period 1951-2011. Int. J. Climatol. 35, 25–36. doi:10.1002/joc.3959. 746 

Spinoni, J., Vogt, J. V, Barbosa, P., Dosio, A., McCormick, N., Bigano, A., et al. (2018). 747 

Changes of heating and cooling degree-days in Europe from 1981 to 2100. Int. J. Climatol. 38, 748 

e191–e208.doi:10.1002/joc.5362. 749 

Spinoni, J., P. Barbosa, E. Bucchignani, J. Cassano, T. Cavazos, J. H. Christensen, O. B. 750 

Christensen, E. Coppola, J. Evans, B. Geyer, F. Giorgi, P. Hadjinicolaou; D. Jacob, J. Katzfey, 751 

T. Koenigk, R. Laprise, C. J. Lennard, M. L. Kurnaz, D. Li; M. Llopart, N. McCormick, G. 752 

Naumann, G. Nikulin; T. Ozturk, H.-J. Panitz, R. Porfirio da Rocha, B. Rockel, S. A. Solman, J. 753 

Syktus, F. Tangang; C. Teichmann, R. Vautard, J. V. Vogt, K. Winger, G. Zittis, A. Dosio, 2019: 754 

Future global meteorological drought hotspots: a study based on CORDEX data, Journal of 755 

Climate, in press. 756 



32 
 

 757 

Taylor K.E., Stouffer R.J., Meehl G.A. (2012). An Overview of CMIP5 and the Experiment 758 

Design. Bull Am Meteorol Soc 93:485–498. https://doi.org/10.1175/BAMS-D-11-00094.1 759 

 760 

C. Teichmann, Jacob D., A. Reca Remedio, K. Buelow, T. Remke, A. Kriegsmann, L. 761 

Lierhammer, D. Rechid, K., L. Buntemeyer, T. Weber, P. Hoffmann, G. Langendijk, E. Coppola, 762 

F. Giorgi, F. Raffaele, G. Giuliani, G. Xuejie, J. Ciarlo, T. Rae Sines, A. Torres, S. Das, F. Di 763 

Sante, E. Pichelli, R. Glazer,, M. Ashfaq, M. Bukovsky, E-S Im. Assessing mean climate change 764 

signals in the global CORDEX-CORE ensemble. Submitted to this issue 765 

 766 

Touma, D., Ashfaq, M., Nayak, M. A., Kao, S. C. & Diffenbaugh, N. S. A multi-model and multi-767 

index evaluation of drought characteristics in the 21st century. J. Hydrol. 526, 196–207 (2015). 768 

Van Leeuwen C., Hans R. Schultz, Iñaki Garcia de Cortazar-Atauri, Eric Duchêne, Nathalie 769 

Ollat, Philippe Pieri, Benjamin Bois, Jean-Pascal Goutouly, Hervé Quénol, Jean-Marc Touzard, 770 

Aureliano C. Malheiro, Luigi Bavaresco, Serge Delrot. Climate change and viticultural suitability. 771 

Proceedings of the National Academy of Sciences Aug 2013, 110 (33) E3051-E3052; DOI: 772 

10.1073/pnas.1307927110 773 

Vautard, R., N. Kadygrov, C. Iles, F. Boberg, E. Buonomo, K. Bülow, E. Coppola, L. Corre, E. 774 

van Meijgaard, R. Nogherotto, M. Sandstad, C. Schwingshackl, S. Somot, E. Aalbers, O. B. 775 

Christensen, James M. Ciarlo`, M.-E. Demory, F. Giorgi, D. Jacob, R. G. Jones, K. Keuler, E. 776 

Kjellström, G. Lenderink, G. Levavasseur, G. Nikulin, J. Sillmann, S. Lund Sørland, C. Steger, 777 

C. Teichmann, K. Warrach-Sagi, V. Wulfmeyer, (2020), Evaluation of the large EURO-CORDEX 778 

regional climate model ensemble, J. Geophys. Res., submitted. 779 

https://doi.org/10.1175/BAMS-D-11-00094.1
https://doi.org/10.1175/BAMS-D-11-00094.1


33 
 

 780 

Wu, Jia & Xue-Jie, Gao. (2013). A gridded daily observation dataset over China region and 781 

comparison with the other datasets (in Chinese). Chinese Journal of Geophysics- Chinese 782 

Edition. 56. 1102-1111. 10.6038/cjg20130406. 783 



!

!

!

!
Fig.1:!The!CORDEX,CORE!Regions!(top!panel);!Regional!Observations!location!(central!panel);!the!
IPCC!Regions!as!in!Iturbide!et!al.!(2020)!(bottom!panel):!those!involved!in!the!scatter!analysis!are!
colored!and!each!colors!indicate!the!indices!combination!analyzed!for!a!specific!region.!

Figure
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Fig.82:!The!number!of!heat!waves!(HWDI)!per!year.!Upper!panel!on!the!left:!the!LIVNEH!dataset!over!
North!and!Central!America;!E_OBS!over!Europe;!IMD!over!India;!CN05.1!over!China!and!the!
CPC_Global!Dataset!elsewhere.!See!Fig.1!(central!panel)!for!the!exact!observations!location.!!
Other!panels:!CMIP5!ensemble!(upper!panel!on!the!right),!CORDEX,CORE!ensemble!(lower!panel!on!
the!left)!and!CMIP6!ensemble!(lower!panel!on!the!right).!!Units!are!N.!of!heat!waves!/!year.!
! !
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Fig.83:!The!same!as!in!Fig.!2!but!for!the!number!of!days!with!maximum!daily!temperature!above!35!
degrees!.!Units!are!number!of!days!per!year.!
! !
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Fig.84:!The!same!as!in!Fig.!2!but!for!the!Growing!degree,days!(GDD).!Units!are!degrees/year.!
! !
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Fig.85:!The!same!as!in!Fig.!2!but!for!the!Cooling!degree!day!(CDD).!Units!are!degree/year.!
! !
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Fig.86!:!The!same!as!in!Fig.!2!but!for!the!Heating!degree!day!(HDD).!Units!are!degree/year.!
! !
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Fig.87:!The!same!as!in!Fig.!2!but!for!the!99th!precipitation!percentile.!Units!are!mm/day.!
! !
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Fig.88:!The!same!as!in!Fig.!2!but!for!the!number!of!days!with!daily!precipitation!below!1!mm!(dry!
days).!Units!are!N.!of!days/year.!
! !
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Fig.89:!The!same!as!in!Fig.!2!but!for!the!Drought!Frequency!(DF).!Units!are!N.!of!events!/!decade.!
!
! !
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Fig.810:!Far!future!change!for!RCP8.5!(SSP585!for!CMIP6)!for!Temperature!and!Heat!indicators.!Little!
black!dots!indicate!areas!where!the!change!signal!is!not!significant.!!
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Fig.811:!Far!future!change!for!RCP8.5!(SSP585!for!CMIP6)!for!Dry!and!Wet!indicators.!Little!black!dots!
indicate!areas!where!the!change!signal!is!not!significant.!
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Fig.812:!The!P99!(units=percent),!the!Drough!Frequency!(units=!N.!events!/!decade)!and!the!Heat!
Waves!(units=!N.events/year)!indices!changes!for!mid!(2041,2060)!and!far!(2080,2099)!future!for all 
the regions!from!Iturbine!et!al.!(2020).!The!colors!indicate!different!ensembles!(CORDEX,CORE,!
CMIP5!,!CMIP6,!CORDEX!0.44!and!the!CMIP5!full!ensemble!)!under!different!scenarios!(dark!colors!for!
RCP8.5!(SSP585!for!CMIP6)!and!light!colors!for!RCP2.6!(SSP126!for!CMIP6)).!Colored!bars!represent!
the!model!spread!between!the!25th!and!75th!percentiles,!while!the!black!bars!indicate!the!5th,!the!50th!
and!95th!percentiles.!
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Hazard&
indices&

Description/calculation;&frequency& Critical&sector&
of&exposure&

References&

GDD#
seasonal#

Growing#degree#days#>#5°C# Ecosystems#and#
crop#growth#

Ruosteenoja#et#
al.,#2016#
#

TX>35#
annual#

Number#of#days#with#maximum#daily#
temperature#above#35#degrees##

Human#health,#
infrastructure,#
ecosystems#and#
agriculture#

Deryng#et#al.,#
2014#
Petitti#et#al.,#
2016#

P99#
annual#

99th#percentile#of#daily#precipitation## Pluvial#floodin,#
ecosystems#and#
crop#growth#

#

DF#
decadal#

Drought#frequency#based#on#a#6#months#SPI# Ecosystems#and#
agriculture#

 Spinoni#et#al.,#
(2014)#

Q100#
annual#

(1)#The#daily#discharges#for#each#climate#
experiment#are#produced#for#a#130#years#period#
(e.i.#1970W2100).##
(2)#Annual#maximum#river#discharges#were#
selected#and#a#Gumbel#distribution#was#fitted#on#
time#slices#of#30#years.#
(3)#From#the#distribution,#the#peak#
corresponding#to#the#100#years#return#period#is#
calculated.##

Flooding,#
infrastructure#

Alfieri#et#al.,#
2015#
Forzieri#et#al.,#
2016#

CDD#
annual#

Given#a#threshold#Tb=22°C#:#

#
then:#

#

Energy#
consumption#for#
cooling##

Spinoni#et#al.,#
2015#

HDD#
annual#

Given#a#threshold#Tb=#15.5°C#:#
#

#
then# 

#

Energy#demand#
for#heating#

Spinoni#et#al.,#
2015#

HW#
annual#

Number#of#heat#waves# Human#health,#
ecosystems#

Jacob#et#al.,#
2013#

NDD#
annual#

Number#of#dry#days#(precipitation#<#1#mm)# Ecosystems#and#
crop#growth#

#

Table&1:&Hazard#indices#description.# #

Table



Driving GCM Ensemble CORDEX-CORE 0.22 CORDEX REGION 
MOCH-HadGEM2-ES r1i1p1 GERICS-REMO2015 AFR, AUS, CAM, EAS, EUR, 

NAM, SAM, SEA, WAS 
MOCH-HadGEM2-ES r1i1p1 ICTP-RegCM4-6 AFR, AUS, CAM, EAS, NAM, 

SAM, SEA 
MIROC5 r1i1p1 ICTP-RegCM4-6 WAS 
MPI-ESM-MR r1i1p1 ICTP-RegCM4-6 AUS, CAM, EAS, SAM, SEA, 

WAS 
MPI-ESM-LR r1i1p1 ICTP-RegCM4-6 EUR, NAM 
MPI-ESM-LR r1i1p1 GERICS-REMO2015 AFR, AUS, CAM, EAS, EUR, 

NAM, SAM, SEA, WAS 
GFDL-ESM2M r1i1p1 ICTP-RegCM4-6 CAM 
NCC- NorESM1-M r1i1p1 GERICS-REMO2015 AFR, AUS, CAM, EAS, EUR, 

NAM, SAM, SEA, WAS 
NCC- NorESM1-M r1i1p1 ICTP-RegCM4-6 AFR, AUS, EAS, NAM, SAM, 

SEA, WAS 
#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

Driving GCM CORDEX 0.44 CORDEX REGION 
MOHC-HadGEM2-ES CLMcom-CCLM4 AFR(1)  
MOHC-HadGEM2-ES CLMcom-CCLM5 EUR 
MOHC-HadGEM2-ES KNMI-RACMO22E EUR 
MOHC-HadGEM2-ES REMO2009 AFR 
MOHC-HadGEM2-ES WRFv3.5.1 NAM(1) 
MOHC-HadGEM2-ES SMHI-RCA4 AFR, CAM, EUR, SAM, WAS 
MOHC-HadGEM2-ES RegCM4-3 AFR(1), CAM(1), NAM(1), SAM(1) 
MPI-M-MPI-ESM-LR CLMcom-CCLM4 AFR(1), AUS(1), EUR 
MPI-M-MPI-ESM-LR CLMcom-CCLM5 EUR 
MPI-M-MPI-ESM-LR MPI-CSC-REMO2009 AFR 
MPI-M-MPI-ESM-LR SMHI-RCA4 AFR, CAM, EUR, SAM, WAS 
MPI-M-MPI-ESM-LR CRCM5-UQAM NAM(1) 
MPI-M-MPI-ESM-LR REMO2009 EUR, SAM(1), WAS 
MPI-M-MPI-ESM-LR WRFv3.5.1 NAM(1) 
MPI-M-MPI-ESM-LR RegCM4-3 NAM(1) 
MPI-M-MPI-ESM-MR RegCM4-3 CAM(1), SAM(1), WAS 
MPI-M-MPI-ESM-MR CRCM5-UQAM NAM(1) 
MIROC5 REMO2009 AFR 
MIROC5 CLMcom-CCLM4 EUR 
MIROC5 SMHI-RCA4 AFR, CAM, EUR, SAM, WAS 

CMIP6 Ensemble 
BCC-CSM2-MR r1i1p1f1 

CNRM-CM6-1(1) r1i1p1f2 

CNRM-ESM2-1 r1i1p1f2 

CanESM5 r1i1p1f1 

EC-Earth3-Veg r1i1p1f1 

EC-Earth3 r1i1p1f1 

GFDL-CM4 r1i1p1f1 

IPSL-CM6A-LR r1i1p1f1 

MIROC6 r1i1p1f1 

MRI-ESM2-0 r1i1p1f1 

NESM3(1) r1i1p1f1 

UKESM1-0-LL r1i1p1f2 



ICHEC-EC-EARTH SMHI-RCA4 AFR, CAM, NAM, EUR, SAM, 
WAS( 

ICHEC-EC-EARTH CLMcom-CCLM4 AFR(1), AUS(1), EUR 
ICHEC-EC-EARTH MPI-CSC-REMO2009 AFR(1) 
ICHEC-EC-EARTH KNMI-RACMO22E EUR 
ICHEC-EC-EARTH DMI-HIRHAM5 AFR(1), EAS(1), EUR, NAM(1) 
CCCma-CanESM2 CanRCM4 NAM(1) 
CCCma-CanESM2 CRCM5-UQAM NAM(1) 
CCCma-CanESM2 RegCM4-3 WAS(1) 
CCCma-CanESM2 SMHI-RCA4 AFR(1), CAM(1), EUR, NAM(1), 

SAM(1), WAS(1) 
GFDL-ESM2M SMHI-RCA4 AFR(1), CAM(1), SAM(1), WAS(1) 
GFDL-ESM2M RegCM4-3 NAM 
GFDL-ESM2M WRFv3.5.1 NAM 
CSIRO-Mk3-6-0 SMHI-RCA4 AFR(1), CAM(1), EUR, SAM(1), 

WAS(1) 
CSIRO-Mk3-6-0 RegCM4-3 WAS 
IPSL-IPSL-CM5A-MR WRF331F EUR 
IPSL-IPSL-CM5A-MR SMHI-RCA4 AFR(1), CAM(1), EUR, SAM(1), 

WAS(1) 
IPSL-IPSL-CM5A-LR RegCM4-3 WAS 
NCC- NorESM1-M SMHI-RCA4 AFR, CAM, EUR, SAM, WAS 
CNRM-CERFACS RegCM4-3 WAS(1) 
CNRM-CERFACS CLMcom-CCLM4 AFR(1), EUR 
CNRM-CERFACS SMHI-RCA4 AFR(1), CAM(1), EUR, WAS(1) 
&
CMIP5&Atlas& Ensemble&
ACCESS1-0(1) r1i1p1 
ACCESS1-3(1) r1i1p1&
BCC-CSM1-1(1)  r1i1p1&
BCC-CSM1-1-M(1) r1i1p1&
BNU-ESM(1) r1i1p1&
CanESM2(1) r1i1p1&
CCSM4(1) r1i1p1&
CESM1-BGC(1) r1i1p1&
CMCC-CM(1) r1i1p1&
CMCC-CMS(1) r1i1p1&
CNRM-CM5(1) r1i1p1&
CSIRO-Mk3-6-0(1) r1i1p1&
EC-EARTH(1) r12i1p1&
FGOALS-g2(1) r1i1p1&
GFDL-CM3(1) r1i1p1&
GFDL-ESM2G(1) r1i1p1&
GFDL-ESM2M(1) r1i1p1&
HadGEM2-CC(1) r1i1p1&
HadGEM2-ES(1) r1i1p1&
INMCM4(1) r1i1p1&
IPSL-CM5A-LR(1) r1i1p1&
IPSL-CM5A-MR(1) r1i1p1&
IPSL-CM5B-LR(1) r1i1p1&
MIROC-ESM(1) r1i1p1&
MIROC-ESM-CHEM(1) r1i1p1&
MIROC5(1) r1i1p1&
MPI-ESM-LR(1) r1i1p1&
MPI-ESM-MR(1) r1i1p1&
MRI-CGCM3(1) r1i1p1&
NorESM1-M(1) r1i1p1&
&



Table&2:&the&model#data#from&CORDEXWCORE#experiment#at#0.22#degree#resolution#with#their#own#
driven#GCM;#the#CMIP6#ensemble,#the#CORDEX#data#at#0.44#degree#resolution#and#the#whole#CMIP5#
ensemble.#(1)##RCP8.5#is#the#only#scenario#available.##
# #



TX35%

Region%
acronym% Region% Ensemble%

BIAS%
(N.days/&
year)%

RMSE%
(N.days/&
year)% CORR%

ARP$ Arabian*Peninsula$ CMIP5*GLB$ *17.72$ 38.48$ 0.87$
ARP$ Arabian*Peninsula$ CMIP6*GLB$ *10.63$ 35.25$ 0.89$
ARP$ Arabian*Peninsula$ CORDEX*CORE*AFR*GLB$ *7.21$ 35.41$ 0.88$
CAF$ Central*Africa$ CMIP5*GLB$ *7.84$ 22.88$ 0.99$
CAF$ Central*Africa$ CMIP6*GLB$ 12.05$ 18.50$ 0.99$
CAF$ Central*Africa$ CORDEX*CORE*AFR*GLB$ 28.60$ 36.92$ 0.97$
CAR$ Caribbean$ CMIP5*GLB$ *0.02$ 1.54$ 0.23$
CAR$ Caribbean$ CMIP6*GLB$ 0.79$ 2.47$ 0.55$
CAR$ Caribbean$ CORDEX*CORE*CAM*GLB$ 18.25$ 26.40$ 0.62$
CAU$ C.Australia$ CMIP5*GLB$ *8.99$ 16.28$ 0.95$
CAU$ C.Australia$ CMIP6*GLB$ 13.93$ 20.56$ 0.94$
CAU$ C.Australia$ CORDEX*CORE*AUS*GLB$ 20.84$ 27.14$ 0.92$
CNA$ C.North*America$ CMIP5*CAM$ 7.97$ 11.91$ 0.95$
CNA$ C.North*America$ CMIP6*CAM$ 8.42$ 11.78$ 0.95$
CNA$ C.North*America$ CMIP5*GLB$ 9.22$ 11.44$ 0.95$
CNA$ C.North*America$ CMIP6*GLB$ 9.12$ 11.58$ 0.96$
CNA$ C.North*America$ CORDEX*CORE*NAM*GLB$ *4.61$ 13.39$ 0.84$
CNA$ C.North*America$ CORDEX*CORE*NAM$ *5.46$ 15.02$ 0.83$
EAS$ E.Asia$ CMIP5*GLB$ 0.87$ 6.50$ 0.72$
EAS$ E.Asia$ CMIP6*GLB$ 1.50$ 5.94$ 0.74$
EAS$ E.Asia$ CORDEX*CORE*EAS*GLB$ 6.40$ 12.78$ 0.86$
EAS$ E.Asia$ CMIP5*EAS$ *0.14$ 7.69$ 0.67$
EAS$ E.Asia$ CMIP6*EAS$ 0.99$ 6.59$ 0.72$
EAS$ E.Asia$ CORDEX*CORE*EAS$ 5.92$ 11.17$ 0.85$
EAU$ E.Australia$ CMIP5*GLB$ 0.83$ 5.58$ 0.97$
EAU$ E.Australia$ CMIP6*GLB$ 13.00$ 14.98$ 0.97$
EAU$ E.Australia$ CORDEX*CORE*AUS*GLB$ 13.07$ 17.23$ 0.94$
ECA$ E.C.Asia$ CMIP5*GLB$ 0.34$ 8.93$ 0.90$
ECA$ E.C.Asia$ CMIP6*GLB$ 6.25$ 11.05$ 0.84$
ECA$ E.C.Asia$ CORDEX*CORE*WAS*GLB$ 7.07$ 11.65$ 0.96$
ECA$ E.C.Asia$ CMIP5*EAS$ *2.58$ 13.28$ 0.89$
ECA$ E.C.Asia$ CMIP6*WAS$ 2.86$ 14.77$ 0.84$
ECA$ E.C.Asia$ CORDEX*CORE*WAS$ 1.63$ 11.11$ 0.92$
EEU$ E.Europe$ CMIP5*GLB$ 3.88$ 5.70$ 0.94$
EEU$ E.Europe$ CMIP6*GLB$ 4.02$ 6.05$ 0.97$
EEU$ E.Europe$ CORDEX*CORE*EUR*GLB$ *0.79$ 3.32$ 0.95$
ENA$ E.North*America$ CMIP5*NAM$ 1.92$ 6.02$ 0.86$
ENA$ E.North*America$ CMIP6*NAM$ 1.21$ 4.92$ 0.84$
ENA$ E.North*America$ CMIP5*GLB$ 2.49$ 5.53$ 0.87$
ENA$ E.North*America$ CMIP6*GLB$ 1.25$ 4.34$ 0.87$
ENA$ E.North*America$ CORDEX*CORE*NAM*GLB$ 0.81$ 4.27$ 0.93$
ENA$ E.North*America$ CORDEX*CORE*NAM$ 0.58$ 4.62$ 0.93$
ESAF$ E.Southern*Africa$ CMIP5*GLB$ 1.69$ 9.82$ 0.78$
ESAF$ E.Southern*Africa$ CMIP6*GLB$ 10.27$ 15.22$ 0.80$
ESAF$ E.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 13.50$ 27.26$ 0.71$
ESB$ E.Siberia$ CMIP5*GLB$ 0.24$ 0.46$ 0.91$



ESB$ E.Siberia$ CMIP6*GLB$ 0.61$ 1.55$ 0.80$
ESB$ E.Siberia$ CORDEX*CORE*EAS*GLB$ *0.10$ 0.59$ 0.72$
MDG$ Madagascar$ CMIP5*GLB$ *0.06$ 3.28$ 0.53$
MDG$ Madagascar$ CMIP6*GLB$ 2.60$ 6.20$ 0.61$
MDG$ Madagascar$ CORDEX*CORE*AFR*GLB$ 25.32$ 38.61$ 0.85$
MED$ Mediterranean$ CMIP5*GLB$ *3.28$ 18.74$ 0.95$
MED$ Mediterranean$ CMIP6*GLB$ *0.12$ 15.70$ 0.97$
MED$ Mediterranean$ CORDEX*CORE*EUR*GLB$ *3.11$ 20.16$ 0.94$
MED$ Mediterranean$ CMIP5*EUR$ 4.33$ 18.02$ 0.93$
MED$ Mediterranean$ CMIP6*EUR$ 7.74$ 17.15$ 0.94$
MED$ Mediterranean$ CORDEX*CORE*EUR$ 4.39$ 17.07$ 0.94$
NAU$ N.Australia$ CMIP5*GLB$ *7.74$ 26.33$ 0.94$
NAU$ N.Australia$ CMIP6*GLB$ 0.80$ 22.12$ 0.95$
NAU$ N.Australia$ CORDEX*CORE*AUS*GLB$ 36.72$ 47.45$ 0.90$
NCA$ N.Central*America$ CMIP5*CAM$ *24.40$ 44.78$ 0.81$
NCA$ N.Central*America$ CMIP6*CAM$ *13.91$ 45.36$ 0.76$
NCA$ N.Central*America$ CORDEX*CORE*CAM$ *7.33$ 28.96$ 0.91$
NCA$ N.Central*America$ CMIP5*GLB$ *17.00$ 35.44$ 0.83$
NCA$ N.Central*America$ CMIP6*GLB$ *7.14$ 31.77$ 0.82$
NCA$ N.Central*America$ CORDEX*CORE*CAM*GLB$ 0.98$ 26.49$ 0.91$
NEAF$ N.Eastern*Africa$ CMIP5*GLB$ *1.96$ 25.19$ 0.95$
NEAF$ N.Eastern*Africa$ CMIP6*GLB$ 29.39$ 42.41$ 0.94$
NEAF$ N.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 61.30$ 79.54$ 0.90$
NEN$ N.E.North*America$ CMIP5*GLB$ 0.36$ 0.96$ 0.89$
NEN$ N.E.North*America$ CMIP6*GLB$ 0.11$ 0.38$ 0.92$
NEN$ N.E.North*America$ CORDEX*CORE*NAM*GLB$ *0.02$ 0.07$ 0.69$
NES$ N.E.South*America$ CMIP5*GLB$ 5.48$ 32.71$ 0.71$
NES$ N.E.South*America$ CMIP6*GLB$ 8.30$ 24.95$ 0.84$
NES$ N.E.South*America$ CORDEX*CORE*SAM*GLB$ 39.08$ 52.63$ 0.85$
NEU$ N.Europe$ CMIP5*GLB$ 0.16$ 0.40$ 0.70$
NEU$ N.Europe$ CMIP6*GLB$ 0.06$ 0.11$ 0.75$
NEU$ N.Europe$ CORDEX*CORE*EUR*GLB$ 0.07$ 0.17$ 0.84$
NEU$ N.Europe$ CMIP5*EUR$ 0.16$ 0.41$ 0.65$
NEU$ N.Europe$ CMIP6*EUR$ 0.06$ 0.11$ 0.69$
NEU$ N.Europe$ CORDEX*CORE*EUR$ 0.07$ 0.16$ 0.87$
NSA$ N.South*America$ CMIP5*GLB$ 34.26$ 46.74$ 0.45$
NSA$ N.South*America$ CMIP6*GLB$ 30.88$ 39.98$ 0.56$
NSA$ N.South*America$ CORDEX*CORE*SAM*GLB$ 67.44$ 91.38$ 0.48$
NWN$ N.W.North*America$ CMIP5*GLB$ 0.21$ 0.55$ 0.89$
NWN$ N.W.North*America$ CMIP6*GLB$ 0.05$ 0.27$ 0.93$
NWN$ N.W.North*America$ CORDEX*CORE*NAM*GLB$ *0.03$ 0.15$ 0.74$
NWS$ N.W.South*America$ CMIP5*GLB$ 1.36$ 14.12$ 0.77$
NWS$ N.W.South*America$ CMIP6*GLB$ *2.75$ 13.90$ 0.76$
NWS$ N.W.South*America$ CORDEX*CORE*SAM*GLB$ 16.57$ 55.48$ 0.73$
NZ$ New*Zealand$ CMIP5*GLB$ *0.001$ 0.007$ 0.32$
NZ$ New*Zealand$ CMIP6*GLB$ *0.001$ 0.004$ 0.00$
NZ$ New*Zealand$ CORDEX*CORE*AUS*GLB$ *0.002$ 0.009$ 0.50$
RAR$ Russian*Arctic$ CMIP5*GLB$ *0.005$ 0.03$ 0.53$
RAR$ Russian*Arctic$ CMIP6*GLB$ 0.01$ 0.03$ 0.53$
RAR$ Russian*Arctic$ CORDEX*CORE*EUR*GLB$ 0.03$ 0.04$ 0.52$



RFE$ Russian*Far*East$ CMIP5*GLB$ *0.02$ 0.14$ 0.75$
RFE$ Russian*Far*East$ CMIP6*GLB$ *0.01$ 0.10$ 0.79$
RFE$ Russian*Far*East$ CORDEX*CORE*EAS*GLB$ 0.05$ 0.15$ 0.81$
SAH$ Sahara$ CMIP5*GLB$ *29.90$ 41.94$ 0.91$
SAH$ Sahara$ CMIP6*GLB$ *14.31$ 28.87$ 0.94$
SAH$ Sahara$ CORDEX*CORE*AFR*GLB$ *11.89$ 34.96$ 0.89$

SAM$
South*American*
Monsoon$ CMIP5*GLB$ 16.00$ 26.95$ 0.79$

SAM$
South*American*
Monsoon$ CMIP6*GLB$ 11.12$ 20.24$ 0.87$

SAM$
South*American*
Monsoon$ CORDEX*CORE*SAM*GLB$ 42.22$ 51.18$ 0.86$

SAS$ S.Asia$ CMIP5*GLB$ 6.05$ 24.30$ 0.95$
SAS$ S.Asia$ CMIP6*GLB$ 6.51$ 25.66$ 0.95$
SAS$ S.Asia$ CORDEX*CORE*WAS*GLB$ 17.73$ 31.07$ 0.94$
SAS$ S.Asia$ CMIP5*WAS$ 1.22$ 22.87$ 0.94$
SAS$ S.Asia$ CMIP6*WAS$ 0.81$ 25.21$ 0.94$
SAS$ S.Asia$ CORDEX*CORE*WAS$ 11.69$ 35.14$ 0.89$
SAU$ S.Australia$ CMIP5*GLB$ 2.03$ 5.59$ 0.97$
SAU$ S.Australia$ CMIP6*GLB$ 13.38$ 16.33$ 0.97$
SAU$ S.Australia$ CORDEX*CORE*AUS*GLB$ 16.43$ 20.09$ 0.95$
SCA$ S.Central*America$ CMIP5*GLB$ *1.12$ 17.62$ 0.77$
SCA$ S.Central*America$ CMIP6*GLB$ *6.33$ 20.18$ 0.73$
SCA$ S.Central*America$ CORDEX*CORE*CAM*GLB$ 33.08$ 49.99$ 0.86$
SEA$ S.E.Asia$ CMIP5*GLB$ 2.64$ 12.00$ 0.93$
SEA$ S.E.Asia$ CMIP6*GLB$ *6.20$ 14.65$ 0.95$
SEA$ S.E.Asia$ CORDEX*CORE*SEA*GLB$ 18.69$ 26.79$ 0.91$
SEAF$ S.Eastern*Africa$ CMIP5*GLB$ *1.88$ 10.88$ 0.96$
SEAF$ S.Eastern*Africa$ CMIP6*GLB$ 8.40$ 15.49$ 0.93$
SEAF$ S.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 34.72$ 52.93$ 0.91$
SES$ S.E.South*America$ CMIP5*GLB$ 13.63$ 20.75$ 0.90$
SES$ S.E.South*America$ CMIP6*GLB$ 9.75$ 17.83$ 0.89$
SES$ S.E.South*America$ CORDEX*CORE*SAM*GLB$ 13.38$ 18.75$ 0.95$
SSA$ S.South*America$ CMIP5*GLB$ *0.73$ 2.04$ 0.82$
SSA$ S.South*America$ CMIP6*GLB$ 0.37$ 1.70$ 0.91$
SSA$ S.South*America$ CORDEX*CORE*SAM*GLB$ *0.29$ 0.97$ 0.97$
SWS$ S.W.South*America$ CMIP5*GLB$ 0.64$ 1.10$ 0.88$
SWS$ S.W.South*America$ CMIP6*GLB$ 3.39$ 5.64$ 0.65$
SWS$ S.W.South*America$ CORDEX*CORE*SAM*GLB$ 2.74$ 7.97$ 0.65$
TIB$ Tibetan*Plateau$ CMIP5*GLB$ 1.08$ 6.28$ 0.95$
TIB$ Tibetan*Plateau$ CMIP6*GLB$ 3.73$ 10.75$ 0.93$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS*GLB$ 3.68$ 13.25$ 0.98$
TIB$ Tibetan*Plateau$ CMIP5*WAS$ *12.06$ 22.08$ 0.77$
TIB$ Tibetan*Plateau$ CMIP6*WAS$ *10.82$ 20.25$ 0.89$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS$ *11.41$ 33.49$ 0.90$
WAF$ Western*Africa$ CMIP5*GLB$ *14.17$ 28.07$ 0.98$
WAF$ Western*Africa$ CMIP6*GLB$ 5.15$ 26.49$ 0.97$
WAF$ Western*Africa$ CORDEX*CORE*AFR*GLB$ 26.40$ 40.13$ 0.96$
WCA$ W.C.Asia$ CMIP5*GLB$ *2.98$ 23.36$ 0.95$
WCA$ W.C.Asia$ CMIP6*GLB$ 3.42$ 22.02$ 0.95$



WCA$ W.C.Asia$ CORDEX*CORE*WAS*GLB$ 0.63$ 17.25$ 0.97$
WCE$ West&Central*Europe$ CMIP5*GLB$ 5.00$ 6.63$ 0.81$
WCE$ West&Central*Europe$ CMIP6*GLB$ 2.66$ 4.11$ 0.91$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR*GLB$ 2.80$ 4.18$ 0.91$
WCE$ West&Central*Europe$ CMIP5*EUR$ 4.71$ 6.33$ 0.80$
WCE$ West&Central*Europe$ CMIP6*EUR$ 2.34$ 3.68$ 0.89$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR$ 2.43$ 3.69$ 0.92$
WNA$ W.North*America$ CMIP5*CAM$ *2.99$ 14.48$ 0.86$
WNA$ W.North*America$ CMIP6*CAM$ *0.17$ 15.85$ 0.84$
WNA$ W.North*America$ CMIP5*GLB$ *0.97$ 10.39$ 0.90$
WNA$ W.North*America$ CMIP6*GLB$ 0.26$ 12.04$ 0.89$
WNA$ W.North*America$ CORDEX*CORE*NAM*GLB$ *1.04$ 11.64$ 0.93$
WNA$ W.North*America$ CORDEX*CORE*NAM$ *2.00$ 12.12$ 0.93$
WSAF$ W.Southern*Africa$ CMIP5*GLB$ *4.62$ 22.56$ 0.74$
WSAF$ W.Southern*Africa$ CMIP6*GLB$ 8.46$ 18.25$ 0.89$
WSAF$ W.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 0.89$ 35.30$ 0.55$
WSB$ W.Siberia$ CMIP5*GLB$ 3.85$ 5.40$ 0.95$
WSB$ W.Siberia$ CMIP6*GLB$ 5.25$ 8.04$ 0.95$
WSB$ W.Siberia$ CORDEX*CORE*EAS*GLB$ 1.19$ 3.61$ 0.95$
#

HW%

Region%
acronym% Region% Ensemble%

%
BIAS%

(N./year)%
RMSE%

(N./year)% CORR%
ARP$ Arabian*Peninsula$ CMIP5_ALL*GLB$ 0.06$ 0.18$ 0.90$
ARP$ Arabian*Peninsula$ CMIP5*GLB$ *0.09$ 0.21$ 0.85$
ARP$ Arabian*Peninsula$ CMIP6*GLB$ 0.17$ 0.41$ 0.75$
ARP$ Arabian*Peninsula$ CORDEX*CORE*AFR*GLB$ *0.11$ 0.40$ 0.71$
ARP$ Arabian*Peninsula$ CORDEX44*AFR*GLB$ 0.02$ 0.36$ 0.73$
CAF$ Central*Africa$ CMIP5_ALL*GLB$ 0.02$ 0.08$ 0.91$
CAF$ Central*Africa$ CMIP5*GLB$ *0.02$ 0.08$ 0.95$
CAF$ Central*Africa$ CMIP6*GLB$ 0.05$ 0.10$ 0.92$
CAF$ Central*Africa$ CORDEX*CORE*AFR*GLB$ 0.01$ 0.09$ 0.86$
CAF$ Central*Africa$ CORDEX44*AFR*GLB$ 0.01$ 0.06$ 0.94$
CAR$ Caribbean$ CMIP5_ALL*GLB$ *0.37$ 0.75$ 0.33$
CAR$ Caribbean$ CMIP5*GLB$ *0.39$ 0.75$ 0.00$
CAR$ Caribbean$ CMIP6*GLB$ *0.05$ 0.14$ 0.00$
CAR$ Caribbean$ CORDEX*CORE*CAM*GLB$ *0.06$ 0.26$ 0.45$
CAR$ Caribbean$ CORDEX44*CAM*GLB$ *0.06$ 0.22$ 0.47$
CAU$ C.Australia$ CMIP5_ALL*GLB$ 0.21$ 0.35$ 0.78$
CAU$ C.Australia$ CMIP5*GLB$ *0.03$ 0.29$ 0.76$
CAU$ C.Australia$ CMIP6*GLB$ 0.42$ 0.51$ 0.79$
CAU$ C.Australia$ CORDEX*CORE*AUS*GLB$ *0.14$ 0.35$ 0.72$
CAU$ C.Australia$ CORDEX44*AUS*GLB$ 0.66$ 0.85$ 0.47$
CNA$ C.North*America$ CMIP5_ALL*CAM$ *0.33$ 0.45$ 0.96$
CNA$ C.North*America$ CMIP5*CAM$ *0.54$ 0.65$ 0.93$
CNA$ C.North*America$ CMIP6*CAM$ *0.06$ 0.34$ 0.95$
CNA$ C.North*America$ CMIP5_ALL*GLB$ *0.05$ 0.27$ 0.97$
CNA$ C.North*America$ CMIP5*GLB$ *0.26$ 0.37$ 0.96$
CNA$ C.North*America$ CMIP6*GLB$ 0.18$ 0.40$ 0.92$
CNA$ C.North*America$ CORDEX*CORE*NAM*GLB$ *0.22$ 0.41$ 0.95$



CNA$ C.North*America$ CORDEX44*NAM*GLB$ *0.27$ 0.37$ 0.96$
CNA$ C.North*America$ CORDEX*CORE*NAM$ *0.52$ 0.65$ 0.95$
CNA$ C.North*America$ CORDEX44*NAM$ *0.57$ 0.63$ 0.97$
EAS$ E.Asia$ CMIP5_ALL*GLB$ *0.13$ 0.41$ 0.86$
EAS$ E.Asia$ CMIP5*GLB$ *0.36$ 0.52$ 0.87$
EAS$ E.Asia$ CMIP6*GLB$ *0.10$ 0.41$ 0.83$
EAS$ E.Asia$ CORDEX*CORE*EAS*GLB$ *0.23$ 0.53$ 0.76$
EAS$ E.Asia$ CORDEX44*EAS*GLB$ 0.13$ 0.42$ 0.85$
EAS$ E.Asia$ CMIP5_ALL*EAS$ *0.24$ 0.37$ 0.82$
EAS$ E.Asia$ CMIP5*EAS$ *0.47$ 0.50$ 0.84$
EAS$ E.Asia$ CMIP6*EAS$ *0.17$ 0.31$ 0.87$
EAS$ E.Asia$ CORDEX*CORE*EAS$ *0.33$ 0.51$ 0.76$
EAS$ E.Asia$ CORDEX44*EAS$ 0.03$ 0.36$ 0.85$
EAU$ E.Australia$ CMIP5_ALL*GLB$ 0.12$ 0.16$ 0.97$
EAU$ E.Australia$ CMIP5*GLB$ *0.11$ 0.18$ 0.97$
EAU$ E.Australia$ CMIP6*GLB$ 0.25$ 0.30$ 0.94$
EAU$ E.Australia$ CORDEX*CORE*AUS*GLB$ *0.13$ 0.29$ 0.83$
EAU$ E.Australia$ CORDEX44*AUS*GLB$ 0.26$ 0.33$ 0.92$
ECA$ E.C.Asia$ CMIP5_ALL*GLB$ *0.58$ 0.63$ 0.85$
ECA$ E.C.Asia$ CMIP5*GLB$ *0.71$ 0.77$ 0.77$
ECA$ E.C.Asia$ CMIP6*GLB$ *0.13$ 0.30$ 0.87$
ECA$ E.C.Asia$ CORDEX*CORE*WAS*GLB$ *0.79$ 0.87$ 0.74$
ECA$ E.C.Asia$ CORDEX44*WAS*GLB$ *0.49$ 0.57$ 0.87$
ECA$ E.C.Asia$ CMIP5_ALL*EAS$ *0.51$ 0.61$ 0.88$
ECA$ E.C.Asia$ CMIP5*EAS$ *0.65$ 0.74$ 0.85$
ECA$ E.C.Asia$ CMIP6*WAS$ 0.001$ 0.26$ 0.93$
ECA$ E.C.Asia$ CORDEX*CORE*WAS$ *0.69$ 0.79$ 0.81$
ECA$ E.C.Asia$ CORDEX44*WAS$ *0.40$ 0.55$ 0.89$
EEU$ E.Europe$ CMIP5_ALL*GLB$ *0.25$ 0.41$ 0.85$
EEU$ E.Europe$ CMIP5*GLB$ *0.55$ 0.65$ 0.83$
EEU$ E.Europe$ CMIP6*GLB$ *0.16$ 0.40$ 0.79$
EEU$ E.Europe$ CORDEX*CORE*EUR*GLB$ *0.68$ 0.77$ 0.88$
ENA$ E.North*America$ CMIP5_ALL*NAM$ *0.32$ 0.38$ 0.91$
ENA$ E.North*America$ CMIP5*NAM$ *0.38$ 0.42$ 0.92$
ENA$ E.North*America$ CMIP6*NAM$ *0.27$ 0.35$ 0.93$
ENA$ E.North*America$ CMIP5_ALL*GLB$ *0.14$ 0.37$ 0.88$
ENA$ E.North*America$ CMIP5*GLB$ *0.21$ 0.42$ 0.87$
ENA$ E.North*America$ CMIP6*GLB$ *0.08$ 0.35$ 0.89$
ENA$ E.North*America$ CORDEX*CORE*NAM*GLB$ *0.28$ 0.49$ 0.83$
ENA$ E.North*America$ CORDEX44*NAM*GLB$ *0.40$ 0.52$ 0.89$
ENA$ E.North*America$ CORDEX*CORE*NAM$ *0.50$ 0.55$ 0.86$
ENA$ E.North*America$ CORDEX44*NAM$ *0.63$ 0.62$ 0.92$
ESAF$ E.Southern*Africa$ CMIP5_ALL*GLB$ 0.25$ 0.39$ 0.62$
ESAF$ E.Southern*Africa$ CMIP5*GLB$ 0.05$ 0.24$ 0.60$
ESAF$ E.Southern*Africa$ CMIP6*GLB$ 0.28$ 0.38$ 0.75$
ESAF$ E.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 0.05$ 0.21$ 0.56$
ESAF$ E.Southern*Africa$ CORDEX44*AFR*GLB$ 0.27$ 0.37$ 0.73$
ESB$ E.Siberia$ CMIP5_ALL*GLB$ *0.86$ 0.96$ 0.95$
ESB$ E.Siberia$ CMIP5*GLB$ *1.09$ 1.18$ 0.94$
ESB$ E.Siberia$ CMIP6*GLB$ *0.66$ 0.79$ 0.96$



ESB$ E.Siberia$ CORDEX*CORE*EAS*GLB$ *1.12$ 1.03$ 0.92$
ESB$ E.Siberia$ CORDEX44*EAS*GLB$ *1.08$ 0.70$ 0.84$
MDG$ Madagascar$ CMIP5_ALL*GLB$ 0.05$ 0.19$ 0.50$
MDG$ Madagascar$ CMIP5*GLB$ *0.03$ 0.16$ 0.45$
MDG$ Madagascar$ CMIP6*GLB$ *0.03$ 0.27$ 0.57$
MDG$ Madagascar$ CORDEX*CORE*AFR*GLB$ 0.06$ 0.17$ 0.46$
MDG$ Madagascar$ CORDEX44*AFR*GLB$ 0.10$ 0.25$ 0.48$
MED$ Mediterranean$ CMIP5_ALL*GLB$ *0.26$ 0.61$ 0.77$
MED$ Mediterranean$ CMIP5*GLB$ *0.52$ 0.79$ 0.71$
MED$ Mediterranean$ CMIP6*GLB$ *0.17$ 0.57$ 0.79$
MED$ Mediterranean$ CORDEX*CORE*EUR*GLB$ *0.29$ 0.60$ 0.78$
MED$ Mediterranean$ CMIP5_ALL*EUR$ *1.09$ 2.09$ 0.65$
MED$ Mediterranean$ CMIP5*EUR$ *1.34$ 2.24$ 0.66$
MED$ Mediterranean$ CMIP6*EUR$ *1.07$ 2.13$ 0.64$
MED$ Mediterranean$ CORDEX*CORE*EUR$ *1.21$ 2.20$ 0.55$
NAU$ N.Australia$ CMIP5_ALL*GLB$ 0.16$ 0.41$ 0.59$
NAU$ N.Australia$ CMIP5*GLB$ 0.05$ 0.36$ 0.60$
NAU$ N.Australia$ CMIP6*GLB$ 0.28$ 0.68$ 0.52$
NAU$ N.Australia$ CORDEX*CORE*AUS*GLB$ 0.14$ 0.32$ 0.57$
NAU$ N.Australia$ CORDEX44*AUS*GLB$ 0.51$ 0.63$ 0.68$
NCA$ N.Central*America$ CMIP5_ALL*CAM$ 0.05$ 0.31$ 0.89$
NCA$ N.Central*America$ CMIP5*CAM$ *0.17$ 0.37$ 0.87$
NCA$ N.Central*America$ CMIP6*CAM$ 0.18$ 0.42$ 0.87$
NCA$ N.Central*America$ CORDEX*CORE*CAM$ 0.04$ 0.36$ 0.87$
NCA$ N.Central*America$ CORDEX44*CAM$ *0.39$ 0.53$ 0.87$
NCA$ N.Central*America$ CMIP5_ALL*GLB$ 0.19$ 0.29$ 0.93$
NCA$ N.Central*America$ CMIP5*GLB$ *0.03$ 0.21$ 0.94$
NCA$ N.Central*America$ CMIP6*GLB$ 0.28$ 0.39$ 0.94$
NCA$ N.Central*America$ CORDEX*CORE*CAM*GLB$ 0.16$ 0.44$ 0.80$
NCA$ N.Central*America$ CORDEX44*CAM*GLB$ *0.28$ 0.48$ 0.81$
NEAF$ N.Eastern*Africa$ CMIP5_ALL*GLB$ 0.08$ 0.09$ 0.88$
NEAF$ N.Eastern*Africa$ CMIP5*GLB$ 0.01$ 0.05$ 0.92$
NEAF$ N.Eastern*Africa$ CMIP6*GLB$ 0.17$ 0.24$ 0.68$
NEAF$ N.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 0.06$ 0.15$ 0.72$
NEAF$ N.Eastern*Africa$ CORDEX44*AFR*GLB$ 0.04$ 0.10$ 0.83$
NEN$ N.E.North*America$ CMIP5_ALL*GLB$ *0.21$ 0.57$ 0.78$
NEN$ N.E.North*America$ CMIP5*GLB$ *0.23$ 0.60$ 0.75$
NEN$ N.E.North*America$ CMIP6*GLB$ *0.03$ 0.55$ 0.77$
NEN$ N.E.North*America$ CORDEX*CORE*NAM*GLB$ *0.53$ 0.72$ 0.79$
NEN$ N.E.North*America$ CORDEX44*NAM*GLB$ *0.17$ 0.63$ 0.76$
NES$ N.E.South*America$ CMIP5_ALL*GLB$ 0.24$ 0.34$ 0.71$
NES$ N.E.South*America$ CMIP5*GLB$ 0.10$ 0.15$ 0.62$
NES$ N.E.South*America$ CMIP6*GLB$ 0.25$ 0.29$ 0.72$
NES$ N.E.South*America$ CORDEX*CORE*SAM*GLB$ 0.18$ 0.22$ 0.57$
NES$ N.E.South*America$ CORDEX44*SAM*GLB$ 0.07$ 0.12$ 0.56$
NEU$ N.Europe$ CMIP5_ALL*GLB$ 0.16$ 0.53$ 0.93$
NEU$ N.Europe$ CMIP5*GLB$ *0.07$ 0.49$ 0.92$
NEU$ N.Europe$ CMIP6*GLB$ *0.08$ 0.44$ 0.93$
NEU$ N.Europe$ CORDEX*CORE*EUR*GLB$ *0.37$ 0.53$ 0.92$
NEU$ N.Europe$ CMIP5_ALL*EUR$ 0.16$ 0.52$ 0.94$



NEU$ N.Europe$ CMIP5*EUR$ *0.07$ 0.46$ 0.94$
NEU$ N.Europe$ CMIP6*EUR$ *0.10$ 0.39$ 0.95$
NEU$ N.Europe$ CORDEX*CORE*EUR$ *0.39$ 0.54$ 0.92$
NSA$ N.South*America$ CMIP5_ALL*GLB$ 0.20$ 0.27$ 0.40$
NSA$ N.South*America$ CMIP5*GLB$ 0.05$ 0.17$ 0.45$
NSA$ N.South*America$ CMIP6*GLB$ 0.12$ 0.16$ 0.46$
NSA$ N.South*America$ CORDEX*CORE*SAM*GLB$ 0.20$ 0.30$ 0.48$
NSA$ N.South*America$ CORDEX44*SAM*GLB$ 0.11$ 0.14$ 0.47$
NWN$ N.W.North*America$ CMIP5_ALL*GLB$ 0.01$ 0.73$ 0.85$
NWN$ N.W.North*America$ CMIP5*GLB$ 0.06$ 0.68$ 0.87$
NWN$ N.W.North*America$ CMIP6*GLB$ 0.15$ 0.70$ 0.88$
NWN$ N.W.North*America$ CORDEX*CORE*NAM*GLB$ *0.30$ 0.89$ 0.81$
NWN$ N.W.North*America$ CORDEX44*NAM*GLB$ 0.02$ 0.73$ 0.86$
NWS$ N.W.South*America$ CMIP5_ALL*GLB$ 0.07$ 0.14$ 0.43$
NWS$ N.W.South*America$ CMIP5*GLB$ *0.01$ 0.11$ 0.41$
NWS$ N.W.South*America$ CMIP6*GLB$ 0.005$ 0.18$ 0.39$
NWS$ N.W.South*America$ CORDEX*CORE*SAM*GLB$ 0.03$ 0.12$ 0.51$
NWS$ N.W.South*America$ CORDEX44*SAM*GLB$ 0.02$ 0.13$ 0.42$
NZ$ New*Zealand$ CMIP5_ALL*GLB$ 0.01$ 0.04$ 0.93$
NZ$ New*Zealand$ CMIP5*GLB$ *0.01$ 0.04$ 0.92$
NZ$ New*Zealand$ CMIP6*GLB$ *0.05$ 0.12$ 0.62$
NZ$ New*Zealand$ CORDEX*CORE*AUS*GLB$ 0.11$ 0.17$ 0.47$
NZ$ New*Zealand$ CORDEX44*AUS*GLB$ 0.15$ 0.20$ 0.57$
RAR$ Russian*Arctic$ CMIP5_ALL*GLB$ *0.38$ 0.79$ 0.77$
RAR$ Russian*Arctic$ CMIP5*GLB$ *0.54$ 0.86$ 0.79$
RAR$ Russian*Arctic$ CMIP6*GLB$ *0.36$ 0.71$ 0.82$
RAR$ Russian*Arctic$ CORDEX*CORE*EUR*GLB$ *0.34$ 0.75$ 0.85$
RFE$ Russian*Far*East$ CMIP5_ALL*GLB$ *0.48$ 0.71$ 0.93$
RFE$ Russian*Far*East$ CMIP5*GLB$ *0.35$ 0.67$ 0.91$
RFE$ Russian*Far*East$ CMIP6*GLB$ *0.39$ 0.58$ 0.96$
RFE$ Russian*Far*East$ CORDEX*CORE*EAS*GLB$ *0.86$ 0.60$ 0.86$
RFE$ Russian*Far*East$ CORDEX44*EAS*GLB$ *0.98$ 0.62$ 0.83$
SAH$ Sahara$ CMIP5_ALL*GLB$ *0.11$ 0.40$ 0.79$
SAH$ Sahara$ CMIP5*GLB$ *0.23$ 0.46$ 0.76$
SAH$ Sahara$ CMIP6*GLB$ 0.08$ 0.36$ 0.79$
SAH$ Sahara$ CORDEX*CORE*AFR*GLB$ *0.33$ 0.51$ 0.70$
SAH$ Sahara$ CORDEX44*AFR*GLB$ *0.02$ 0.36$ 0.77$

SAM$
South*American*
Monsoon$ CMIP5_ALL*GLB$ 0.22$ 0.30$ 0.91$

SAM$
South*American*
Monsoon$ CMIP5*GLB$ *0.01$ 0.23$ 0.94$

SAM$
South*American*
Monsoon$ CMIP6*GLB$ 0.19$ 0.24$ 0.94$

SAM$
South*American*
Monsoon$ CORDEX*CORE*SAM*GLB$ 0.15$ 0.29$ 0.81$

SAM$
South*American*
Monsoon$ CORDEX44*SAM*GLB$ 0.01$ 0.23$ 0.93$

SAS$ S.Asia$ CMIP5_ALL*GLB$ 0.29$ 0.36$ 0.85$
SAS$ S.Asia$ CMIP5*GLB$ 0.05$ 0.25$ 0.81$
SAS$ S.Asia$ CMIP6*GLB$ 0.33$ 0.40$ 0.91$



SAS$ S.Asia$ CORDEX*CORE*WAS*GLB$ 0.18$ 0.35$ 0.77$
SAS$ S.Asia$ CORDEX44*WAS*GLB$ 0.21$ 0.38$ 0.78$
SAS$ S.Asia$ CMIP5_ALL*WAS$ 0.26$ 1.04$ 0.52$
SAS$ S.Asia$ CMIP5*WAS$ 0.03$ 1.00$ 0.53$
SAS$ S.Asia$ CMIP6*WAS$ 0.35$ 0.90$ 0.54$
SAS$ S.Asia$ CORDEX*CORE*WAS$ 0.23$ 0.74$ 0.60$
SAS$ S.Asia$ CORDEX44*WAS$ 0.26$ 0.75$ 0.58$
SAU$ S.Australia$ CMIP5_ALL*GLB$ *0.09$ 0.33$ 0.82$
SAU$ S.Australia$ CMIP5*GLB$ *0.20$ 0.40$ 0.76$
SAU$ S.Australia$ CMIP6*GLB$ 0.06$ 0.32$ 0.85$
SAU$ S.Australia$ CORDEX*CORE*AUS*GLB$ 0.02$ 0.37$ 0.76$
SAU$ S.Australia$ CORDEX44*AUS*GLB$ 0.11$ 0.39$ 0.75$
SCA$ S.Central*America$ CMIP5_ALL*GLB$ 0.08$ 0.46$ 0.55$
SCA$ S.Central*America$ CMIP5*GLB$ *0.04$ 0.45$ 0.54$
SCA$ S.Central*America$ CMIP6*GLB$ 0.02$ 0.34$ 0.49$
SCA$ S.Central*America$ CORDEX*CORE*CAM*GLB$ 0.17$ 0.34$ 0.45$
SCA$ S.Central*America$ CORDEX44*CAM*GLB$ 0.02$ 0.21$ 0.48$
SEA$ S.E.Asia$ CMIP5_ALL*GLB$ 0.09$ 0.26$ 0.64$
SEA$ S.E.Asia$ CMIP5*GLB$ 0.02$ 0.16$ 0.70$
SEA$ S.E.Asia$ CMIP6*GLB$ 0.03$ 0.24$ 0.54$
SEA$ S.E.Asia$ CORDEX*CORE*SEA*GLB$ 0.16$ 0.29$ 0.56$
SEAF$ S.Eastern*Africa$ CMIP5_ALL*GLB$ 0.08$ 0.09$ 0.62$
SEAF$ S.Eastern*Africa$ CMIP5*GLB$ 0.01$ 0.03$ 0.56$
SEAF$ S.Eastern*Africa$ CMIP6*GLB$ 0.11$ 0.12$ 0.39$
SEAF$ S.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 0.06$ 0.11$ 0.59$
SEAF$ S.Eastern*Africa$ CORDEX44*AFR*GLB$ 0.02$ 0.06$ 0.48$
SES$ S.E.South*America$ CMIP5_ALL*GLB$ 0.08$ 0.35$ 0.88$
SES$ S.E.South*America$ CMIP5*GLB$ *0.30$ 0.51$ 0.81$
SES$ S.E.South*America$ CMIP6*GLB$ 0.15$ 0.34$ 0.91$
SES$ S.E.South*America$ CORDEX*CORE*SAM*GLB$ *0.10$ 0.40$ 0.84$
SES$ S.E.South*America$ CORDEX44*SAM*GLB$ *0.10$ 0.36$ 0.87$
SSA$ S.South*America$ CMIP5_ALL*GLB$ *0.07$ 0.32$ 0.66$
SSA$ S.South*America$ CMIP5*GLB$ *0.06$ 0.32$ 0.68$
SSA$ S.South*America$ CMIP6*GLB$ 0.02$ 0.15$ 0.84$
SSA$ S.South*America$ CORDEX*CORE*SAM*GLB$ *0.07$ 0.18$ 0.79$
SSA$ S.South*America$ CORDEX44*SAM*GLB$ 0.01$ 0.17$ 0.80$
SWS$ S.W.South*America$ CMIP5_ALL*GLB$ 0.23$ 0.30$ 0.77$
SWS$ S.W.South*America$ CMIP5*GLB$ 0.21$ 0.27$ 0.85$
SWS$ S.W.South*America$ CMIP6*GLB$ 0.17$ 0.35$ 0.59$
SWS$ S.W.South*America$ CORDEX*CORE*SAM*GLB$ 0.18$ 0.42$ 0.55$
SWS$ S.W.South*America$ CORDEX44*SAM*GLB$ 0.15$ 0.35$ 0.59$
TIB$ Tibetan*Plateau$ CMIP5_ALL*GLB$ 0.01$ 0.31$ 0.58$
TIB$ Tibetan*Plateau$ CMIP5*GLB$ *0.15$ 0.37$ 0.49$
TIB$ Tibetan*Plateau$ CMIP6*GLB$ 0.16$ 0.35$ 0.77$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS*GLB$ 0.01$ 0.39$ 0.59$
TIB$ Tibetan*Plateau$ CORDEX44*WAS*GLB$ *0.13$ 0.35$ 0.67$
TIB$ Tibetan*Plateau$ CMIP5_ALL*WAS$ *0.01$ 1.25$ 0.48$
TIB$ Tibetan*Plateau$ CMIP5*WAS$ *0.17$ 1.29$ 0.39$
TIB$ Tibetan*Plateau$ CMIP6*WAS$ *0.55$ 2.29$ 0.67$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS$ *0.56$ 2.13$ 0.45$



TIB$ Tibetan*Plateau$ CORDEX44*WAS$ *0.73$ 2.15$ 0.61$
WAF$ Western*Africa$ CMIP5_ALL*GLB$ *0.04$ 0.11$ 0.97$
WAF$ Western*Africa$ CMIP5*GLB$ *0.06$ 0.13$ 0.96$
WAF$ Western*Africa$ CMIP6*GLB$ *0.004$ 0.14$ 0.92$
WAF$ Western*Africa$ CORDEX*CORE*AFR*GLB$ *0.05$ 0.17$ 0.90$
WAF$ Western*Africa$ CORDEX44*AFR*GLB$ *0.01$ 0.10$ 0.95$
WCA$ W.C.Asia$ CMIP5_ALL*GLB$ *0.22$ 0.55$ 0.83$
WCA$ W.C.Asia$ CMIP5*GLB$ *0.52$ 0.71$ 0.85$
WCA$ W.C.Asia$ CMIP6*GLB$ 0.09$ 0.52$ 0.83$
WCA$ W.C.Asia$ CORDEX*CORE*WAS*GLB$ *0.42$ 0.67$ 0.82$
WCA$ W.C.Asia$ CORDEX44*WAS*GLB$ *0.30$ 0.68$ 0.73$
WCE$ West&Central*Europe$ CMIP5_ALL*GLB$ *0.25$ 0.41$ 0.93$
WCE$ West&Central*Europe$ CMIP5*GLB$ *0.44$ 0.54$ 0.93$
WCE$ West&Central*Europe$ CMIP6*GLB$ *0.13$ 0.35$ 0.94$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR*GLB$ *0.37$ 0.52$ 0.89$
WCE$ West&Central*Europe$ CMIP5_ALL*EUR$ *0.24$ 0.39$ 0.94$
WCE$ West&Central*Europe$ CMIP5*EUR$ *0.42$ 0.51$ 0.94$
WCE$ West&Central*Europe$ CMIP6*EUR$ *0.11$ 0.35$ 0.94$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR$ *0.33$ 0.50$ 0.88$
WNA$ W.North*America$ CMIP5_ALL*CAM$ *0.66$ 0.83$ 0.78$
WNA$ W.North*America$ CMIP5*CAM$ *0.86$ 1.02$ 0.72$
WNA$ W.North*America$ CMIP6*CAM$ *0.44$ 0.63$ 0.87$
WNA$ W.North*America$ CMIP5_ALL*GLB$ *0.49$ 0.77$ 0.75$
WNA$ W.North*America$ CMIP5*GLB$ *0.69$ 0.95$ 0.67$
WNA$ W.North*America$ CMIP6*GLB$ *0.29$ 0.56$ 0.89$
WNA$ W.North*America$ CORDEX*CORE*NAM*GLB$ *0.30$ 0.89$ 0.53$
WNA$ W.North*America$ CORDEX44*NAM*GLB$ *0.53$ 0.85$ 0.70$
WNA$ W.North*America$ CORDEX*CORE*NAM$ *0.42$ 0.89$ 0.58$
WNA$ W.North*America$ CORDEX44*NAM$ *0.64$ 0.90$ 0.73$
WSAF$ W.Southern*Africa$ CMIP5_ALL*GLB$ 0.004$ 0.49$ 0.57$
WSAF$ W.Southern*Africa$ CMIP5*GLB$ *0.11$ 0.48$ 0.62$
WSAF$ W.Southern*Africa$ CMIP6*GLB$ 0.13$ 0.49$ 0.57$
WSAF$ W.Southern*Africa$ CORDEX*CORE*AFR*GLB$ *0.15$ 0.29$ 0.74$
WSAF$ W.Southern*Africa$ CORDEX44*AFR*GLB$ 0.07$ 0.33$ 0.67$
WSB$ W.Siberia$ CMIP5_ALL*GLB$ *0.54$ 0.70$ 0.88$
WSB$ W.Siberia$ CMIP5*GLB$ *0.76$ 0.85$ 0.90$
WSB$ W.Siberia$ CMIP6*GLB$ *0.44$ 0.59$ 0.93$
WSB$ W.Siberia$ CORDEX*CORE*EAS*GLB$ *1.26$ 1.03$ 0.84$
WSB$ W.Siberia$ CORDEX44*EAS*GLB$ *1.01$ 0.63$ 0.87$
#

GDD&

Region&
acronym& Region& Ensemble&

BIAS&
(Deg./&
year)&

RMSE&
(Deg./&
year)& CORR&

ARP$ Arabian*Peninsula$ CMIP5*GLB$ *2.67$ 15.56$ 0.87$
ARP$ Arabian*Peninsula$ CMIP6*GLB$ *1.56$ 14.78$ 0.90$
ARP$ Arabian*Peninsula$ CORDEX*CORE*AFR*GLB$ *3.33$ 13.63$ 0.94$
CAF$ Central*Africa$ CMIP5*GLB$ *10.01$ 12.69$ 0.92$
CAF$ Central*Africa$ CMIP6*GLB$ *4.23$ 8.76$ 0.91$
CAF$ Central*Africa$ CORDEX*CORE*AFR*GLB$ *1.43$ 12.51$ 0.88$
CAR$ Caribbean$ CMIP5*GLB$ 8.82$ 18.53$ 0.53$



CAR$ Caribbean$ CMIP6*GLB$ 2.92$ 14.54$ 0.66$
CAR$ Caribbean$ CORDEX*CORE*CAM*GLB$ *8.49$ 11.94$ 0.86$
CAU$ C.Australia$ CMIP5*GLB$ *2.88$ 9.38$ 0.95$
CAU$ C.Australia$ CMIP6*GLB$ 3.91$ 10.35$ 0.95$
CAU$ C.Australia$ CORDEX*CORE*AUS*GLB$ 6.29$ 11.21$ 0.94$
CNA$ C.North*America$ CMIP5*CAM$ 9.56$ 13.49$ 0.99$
CNA$ C.North*America$ CMIP6*CAM$ 6.45$ 9.91$ 0.99$
CNA$ C.North*America$ CMIP5*GLB$ 10.29$ 13.28$ 0.99$
CNA$ C.North*America$ CMIP6*GLB$ 6.36$ 8.90$ 0.99$
CNA$ C.North*America$ CORDEX*CORE*NAM*GLB$ *11.61$ 13.67$ 0.99$
CNA$ C.North*America$ CORDEX*CORE*NAM$ *9.86$ 11.61$ 0.99$
EAS$ E.Asia$ CMIP5*GLB$ *8.16$ 17.82$ 0.96$
EAS$ E.Asia$ CMIP6*GLB$ *9.95$ 17.82$ 0.97$
EAS$ E.Asia$ CORDEX*CORE*EAS*GLB$ *15.06$ 19.31$ 0.98$
EAS$ E.Asia$ CMIP5*EAS$ *6.63$ 14.12$ 0.98$
EAS$ E.Asia$ CMIP6*EAS$ *6.52$ 15.22$ 0.98$
EAS$ E.Asia$ CORDEX*CORE*EAS$ *10.46$ 12.07$ 0.99$
EAU$ E.Australia$ CMIP5*GLB$ *6.69$ 11.58$ 0.96$
EAU$ E.Australia$ CMIP6*GLB$ *0.64$ 12.51$ 0.96$
EAU$ E.Australia$ CORDEX*CORE*AUS*GLB$ *7.96$ 12.79$ 0.96$
ECA$ E.C.Asia$ CMIP5*GLB$ *0.07$ 29.30$ 0.81$
ECA$ E.C.Asia$ CMIP6*GLB$ *10.25$ 33.71$ 0.82$
ECA$ E.C.Asia$ CORDEX*CORE*WAS*GLB$ *0.23$ 19.06$ 0.97$
ECA$ E.C.Asia$ CMIP5*EAS$ 0.50$ 36.08$ 0.86$
ECA$ E.C.Asia$ CMIP6*WAS$ *7.38$ 32.40$ 0.88$
ECA$ E.C.Asia$ CORDEX*CORE*WAS$ *3.51$ 12.13$ 0.99$
EEU$ E.Europe$ CMIP5*GLB$ 5.97$ 10.37$ 0.99$
EEU$ E.Europe$ CMIP6*GLB$ 3.98$ 8.72$ 0.99$
EEU$ E.Europe$ CORDEX*CORE*EUR*GLB$ *4.32$ 8.97$ 0.99$
ENA$ E.North*America$ CMIP5*NAM$ 0.17$ 10.86$ 0.99$
ENA$ E.North*America$ CMIP6*NAM$ *1.10$ 9.10$ 0.99$
ENA$ E.North*America$ CMIP5*GLB$ 5.88$ 10.57$ 0.99$
ENA$ E.North*America$ CMIP6*GLB$ 4.20$ 8.66$ 0.99$
ENA$ E.North*America$ CORDEX*CORE*NAM*GLB$ *13.83$ 17.13$ 0.99$
ENA$ E.North*America$ CORDEX*CORE*NAM$ *18.08$ 14.54$ 0.99$
ESAF$ E.Southern*Africa$ CMIP5*GLB$ *0.17$ 13.66$ 0.92$
ESAF$ E.Southern*Africa$ CMIP6*GLB$ 0.30$ 11.67$ 0.93$
ESAF$ E.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 1.85$ 8.11$ 0.98$
ESB$ E.Siberia$ CMIP5*GLB$ *3.60$ 10.70$ 0.89$
ESB$ E.Siberia$ CMIP6*GLB$ *4.65$ 10.01$ 0.94$
ESB$ E.Siberia$ CORDEX*CORE*EAS*GLB$ *6.25$ 11.08$ 0.97$
MDG$ Madagascar$ CMIP5*GLB$ *1.08$ 12.47$ 0.86$
MDG$ Madagascar$ CMIP6*GLB$ 0.28$ 13.94$ 0.84$
MDG$ Madagascar$ CORDEX*CORE*AFR*GLB$ *5.73$ 11.82$ 0.95$
MED$ Mediterranean$ CMIP5*GLB$ 2.99$ 18.15$ 0.94$
MED$ Mediterranean$ CMIP6*GLB$ 2.25$ 17.66$ 0.95$
MED$ Mediterranean$ CORDEX*CORE*EUR*GLB$ *9.28$ 17.19$ 0.97$
MED$ Mediterranean$ CMIP5*EUR$ 11.81$ 19.92$ 0.94$
MED$ Mediterranean$ CMIP6*EUR$ 10.20$ 18.54$ 0.94$
MED$ Mediterranean$ CORDEX*CORE*EUR$ 0.89$ 11.90$ 0.97$



NAU$ N.Australia$ CMIP5*GLB$ *6.58$ 9.96$ 0.88$
NAU$ N.Australia$ CMIP6*GLB$ *5.45$ 8.84$ 0.91$
NAU$ N.Australia$ CORDEX*CORE*AUS*GLB$ *5.12$ 9.13$ 0.95$
NCA$ N.Central*America$ CMIP5*CAM$ *4.72$ 24.10$ 0.85$
NCA$ N.Central*America$ CMIP6*CAM$ 5.67$ 28.64$ 0.84$
NCA$ N.Central*America$ CORDEX*CORE*CAM$ 3.47$ 17.78$ 0.94$
NCA$ N.Central*America$ CMIP5*GLB$ *15.07$ 25.20$ 0.88$
NCA$ N.Central*America$ CMIP6*GLB$ *8.58$ 24.26$ 0.87$
NCA$ N.Central*America$ CORDEX*CORE*CAM*GLB$ *10.05$ 18.79$ 0.95$
NEAF$ N.Eastern*Africa$ CMIP5*GLB$ *1.43$ 14.45$ 0.96$
NEAF$ N.Eastern*Africa$ CMIP6*GLB$ 5.64$ 19.08$ 0.93$
NEAF$ N.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 5.80$ 13.55$ 0.97$
NEN$ N.E.North*America$ CMIP5*GLB$ *0.56$ 9.42$ 0.97$
NEN$ N.E.North*America$ CMIP6*GLB$ 1.61$ 8.11$ 0.98$
NEN$ N.E.North*America$ CORDEX*CORE*NAM*GLB$ *5.30$ 15.10$ 0.91$
NES$ N.E.South*America$ CMIP5*GLB$ *6.49$ 11.00$ 0.86$
NES$ N.E.South*America$ CMIP6*GLB$ *9.53$ 12.37$ 0.89$
NES$ N.E.South*America$ CORDEX*CORE*SAM*GLB$ *9.15$ 13.29$ 0.92$
NEU$ N.Europe$ CMIP5*GLB$ *0.26$ 7.44$ 0.97$
NEU$ N.Europe$ CMIP6*GLB$ *2.62$ 6.71$ 0.97$
NEU$ N.Europe$ CORDEX*CORE*EUR*GLB$ *8.59$ 10.78$ 0.97$
NEU$ N.Europe$ CMIP5*EUR$ 1.73$ 7.22$ 0.97$
NEU$ N.Europe$ CMIP6*EUR$ *0.58$ 5.88$ 0.97$
NEU$ N.Europe$ CORDEX*CORE*EUR$ *6.42$ 8.79$ 0.98$
NSA$ N.South*America$ CMIP5*GLB$ *3.91$ 13.16$ 0.72$
NSA$ N.South*America$ CMIP6*GLB$ *3.03$ 11.82$ 0.78$
NSA$ N.South*America$ CORDEX*CORE*SAM*GLB$ *5.53$ 11.14$ 0.88$
NWN$ N.W.North*America$ CMIP5*GLB$ *3.48$ 10.99$ 0.92$
NWN$ N.W.North*America$ CMIP6*GLB$ *2.43$ 9.95$ 0.93$
NWN$ N.W.North*America$ CORDEX*CORE*NAM*GLB$ *14.31$ 19.28$ 0.92$
NWS$ N.W.South*America$ CMIP5*GLB$ *3.99$ 35.05$ 0.87$
NWS$ N.W.South*America$ CMIP6*GLB$ *5.01$ 38.57$ 0.86$
NWS$ N.W.South*America$ CORDEX*CORE*SAM*GLB$ *13.94$ 24.36$ 0.97$
NZ$ New*Zealand$ CMIP5*GLB$ 10.91$ 14.97$ 0.92$
NZ$ New*Zealand$ CMIP6*GLB$ 8.76$ 16.02$ 0.88$
NZ$ New*Zealand$ CORDEX*CORE*AUS*GLB$ *8.61$ 13.11$ 0.97$
RAR$ Russian*Arctic$ CMIP5*GLB$ *1.17$ 5.47$ 0.94$
RAR$ Russian*Arctic$ CMIP6*GLB$ 0.16$ 5.23$ 0.95$
RAR$ Russian*Arctic$ CORDEX*CORE*EUR*GLB$ 1.65$ 6.63$ 0.98$
RFE$ Russian*Far*East$ CMIP5*GLB$ *8.37$ 12.31$ 0.96$
RFE$ Russian*Far*East$ CMIP6*GLB$ *3.86$ 10.15$ 0.96$
RFE$ Russian*Far*East$ CORDEX*CORE*EAS*GLB$ 6.48$ 9.78$ 0.98$
SAH$ Sahara$ CMIP5*GLB$ *9.45$ 17.82$ 0.87$
SAH$ Sahara$ CMIP6*GLB$ *5.86$ 12.68$ 0.93$
SAH$ Sahara$ CORDEX*CORE*AFR*GLB$ *8.67$ 15.35$ 0.91$
SAM$ South*American*Monsoon$ CMIP5*GLB$ *2.45$ 15.43$ 0.97$
SAM$ South*American*Monsoon$ CMIP6*GLB$ *6.50$ 17.14$ 0.97$
SAM$ South*American*Monsoon$ CORDEX*CORE*SAM*GLB$ *9.22$ 15.04$ 0.99$
SAS$ S.Asia$ CMIP5*GLB$ *0.05$ 19.74$ 0.94$
SAS$ S.Asia$ CMIP6*GLB$ *3.61$ 18.77$ 0.93$



SAS$ S.Asia$ CORDEX*CORE*WAS*GLB$ *2.50$ 15.01$ 0.98$
SAS$ S.Asia$ CMIP5*WAS$ *6.14$ 25.72$ 0.87$
SAS$ S.Asia$ CMIP6*WAS$ *7.67$ 21.73$ 0.85$
SAS$ S.Asia$ CORDEX*CORE*WAS$ *6.29$ 20.05$ 0.89$
SAU$ S.Australia$ CMIP5*GLB$ 11.10$ 19.69$ 0.93$
SAU$ S.Australia$ CMIP6*GLB$ 12.59$ 17.75$ 0.94$
SAU$ S.Australia$ CORDEX*CORE*AUS*GLB$ 10.91$ 16.97$ 0.96$
SCA$ S.Central*America$ CMIP5*GLB$ 7.39$ 26.74$ 0.91$
SCA$ S.Central*America$ CMIP6*GLB$ *1.91$ 19.57$ 0.84$
SCA$ S.Central*America$ CORDEX*CORE*CAM*GLB$ *15.50$ 19.98$ 0.96$
SEA$ S.E.Asia$ CMIP5*GLB$ *5.11$ 14.31$ 0.73$
SEA$ S.E.Asia$ CMIP6*GLB$ *6.20$ 16.76$ 0.74$
SEA$ S.E.Asia$ CORDEX*CORE*SEA*GLB$ *19.61$ 22.93$ 0.91$
SEAF$ S.Eastern*Africa$ CMIP5*GLB$ *2.66$ 18.14$ 0.91$
SEAF$ S.Eastern*Africa$ CMIP6*GLB$ *5.37$ 15.52$ 0.90$
SEAF$ S.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 3.30$ 13.25$ 0.95$
SES$ S.E.South*America$ CMIP5*GLB$ 4.04$ 16.91$ 0.93$
SES$ S.E.South*America$ CMIP6*GLB$ 1.76$ 16.55$ 0.93$
SES$ S.E.South*America$ CORDEX*CORE*SAM*GLB$ *19.81$ 21.39$ 0.99$
SSA$ S.South*America$ CMIP5*GLB$ *5.96$ 13.98$ 0.97$
SSA$ S.South*America$ CMIP6*GLB$ *7.95$ 12.91$ 0.97$
SSA$ S.South*America$ CORDEX*CORE*SAM*GLB$ *23.10$ 24.43$ 0.99$
SWS$ S.W.South*America$ CMIP5*GLB$ 17.08$ 32.65$ 0.75$
SWS$ S.W.South*America$ CMIP6*GLB$ 9.17$ 33.43$ 0.73$
SWS$ S.W.South*America$ CORDEX*CORE*SAM*GLB$ *14.43$ 25.37$ 0.94$
TIB$ Tibetan*Plateau$ CMIP5*GLB$ *12.86$ 27.66$ 0.95$
TIB$ Tibetan*Plateau$ CMIP6*GLB$ *10.13$ 32.09$ 0.92$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS*GLB$ *20.60$ 28.22$ 0.98$
TIB$ Tibetan*Plateau$ CMIP5*WAS$ 19.73$ 14.57$ 0.83$
TIB$ Tibetan*Plateau$ CMIP6*WAS$ 19.97$ 22.38$ 0.72$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS$ 13.35$ 11.37$ 0.96$
WAF$ Western*Africa$ CMIP5*GLB$ *7.40$ 10.18$ 0.96$
WAF$ Western*Africa$ CMIP6*GLB$ *2.41$ 7.73$ 0.97$
WAF$ Western*Africa$ CORDEX*CORE*AFR*GLB$ *4.12$ 8.06$ 0.97$
WCA$ W.C.Asia$ CMIP5*GLB$ 0.76$ 25.86$ 0.93$
WCA$ W.C.Asia$ CMIP6*GLB$ *0.20$ 24.87$ 0.93$
WCA$ W.C.Asia$ CORDEX*CORE*WAS*GLB$ *4.72$ 24.16$ 0.97$
WCE$ West&Central*Europe$ CMIP5*GLB$ 10.34$ 14.39$ 0.91$
WCE$ West&Central*Europe$ CMIP6*GLB$ 3.25$ 10.31$ 0.91$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR*GLB$ 4.64$ 10.35$ 0.95$
WCE$ West&Central*Europe$ CMIP5*EUR$ 10.99$ 15.44$ 0.90$
WCE$ West&Central*Europe$ CMIP6*EUR$ 4.17$ 12.27$ 0.88$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR$ 5.84$ 8.85$ 0.98$
WNA$ W.North*America$ CMIP5*CAM$ 4.04$ 24.83$ 0.88$
WNA$ W.North*America$ CMIP6*CAM$ 4.08$ 25.05$ 0.86$
WNA$ W.North*America$ CMIP5*GLB$ 0.54$ 17.10$ 0.91$
WNA$ W.North*America$ CMIP6*GLB$ *1.60$ 19.73$ 0.89$
WNA$ W.North*America$ CORDEX*CORE*NAM*GLB$ *10.83$ 18.49$ 0.96$
WNA$ W.North*America$ CORDEX*CORE*NAM$ *4.21$ 14.19$ 0.97$
WSAF$ W.Southern*Africa$ CMIP5*GLB$ 1.58$ 18.84$ 0.73$



WSAF$ W.Southern*Africa$ CMIP6*GLB$ 2.84$ 14.24$ 0.87$
WSAF$ W.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 5.14$ 15.75$ 0.84$
WSB$ W.Siberia$ CMIP5*GLB$ 7.37$ 12.73$ 0.98$
WSB$ W.Siberia$ CMIP6*GLB$ 5.33$ 11.87$ 0.98$
WSB$ W.Siberia$ CORDEX*CORE*EAS*GLB$ 12.77$ 9.55$ 0.99$
#

CDD%

Region%
acronym% Region% Ensemble%

%
BIAS%

(Deg./&
year)%

RMSE%
(Deg./&
year)% CORR%

ARP$ Arabian*Peninsula$ CMIP5*GLB$ *10.69$ 22.97$ 0.84$
ARP$ Arabian*Peninsula$ CMIP6*GLB$ *2.54$ 21.03$ 0.87$
ARP$ Arabian*Peninsula$ CORDEX*CORE*AFR*GLB$ *4.05$ 16.47$ 0.93$
CAF$ Central*Africa$ CMIP5*GLB$ *9.69$ 16.15$ 0.95$
CAF$ Central*Africa$ CMIP6*GLB$ 0.97$ 10.85$ 0.96$
CAF$ Central*Africa$ CORDEX*CORE*AFR*GLB$ 6.85$ 12.61$ 0.96$
CAR$ Caribbean$ CMIP5*GLB$ 22.34$ 36.43$ 0.54$
CAR$ Caribbean$ CMIP6*GLB$ 8.83$ 23.83$ 0.62$
CAR$ Caribbean$ CORDEX*CORE*CAM*GLB$ *3.76$ 14.50$ 0.77$
CAU$ C.Australia$ CMIP5*GLB$ *11.03$ 13.86$ 0.97$
CAU$ C.Australia$ CMIP6*GLB$ 3.88$ 10.65$ 0.96$
CAU$ C.Australia$ CORDEX*CORE*AUS*GLB$ 7.37$ 11.96$ 0.95$
CNA$ C.North*America$ CMIP5*CAM$ 8.07$ 9.52$ 0.97$
CNA$ C.North*America$ CMIP6*CAM$ 4.36$ 6.02$ 0.98$
CNA$ C.North*America$ CMIP5*GLB$ 7.42$ 9.20$ 0.97$
CNA$ C.North*America$ CMIP6*GLB$ 3.87$ 5.28$ 0.99$
CNA$ C.North*America$ CORDEX*CORE*NAM*GLB$ *4.33$ 5.89$ 0.98$
CNA$ C.North*America$ CORDEX*CORE*NAM$ *3.33$ 5.10$ 0.98$
EAS$ E.Asia$ CMIP5*GLB$ *4.07$ 10.58$ 0.90$
EAS$ E.Asia$ CMIP6*GLB$ *3.29$ 8.45$ 0.95$
EAS$ E.Asia$ CORDEX*CORE*EAS*GLB$ *2.59$ 6.26$ 0.97$
EAS$ E.Asia$ CMIP5*EAS$ 0.89$ 11.36$ 0.84$
EAS$ E.Asia$ CMIP6*EAS$ 2.11$ 11.89$ 0.82$
EAS$ E.Asia$ CORDEX*CORE*EAS$ 3.14$ 12.80$ 0.84$
EAU$ E.Australia$ CMIP5*GLB$ *10.36$ 13.82$ 0.94$
EAU$ E.Australia$ CMIP6*GLB$ *2.29$ 9.01$ 0.96$
EAU$ E.Australia$ CORDEX*CORE*AUS*GLB$ *2.43$ 8.20$ 0.96$
ECA$ E.C.Asia$ CMIP5*GLB$ 0.69$ 8.20$ 0.80$
ECA$ E.C.Asia$ CMIP6*GLB$ *0.17$ 9.18$ 0.81$
ECA$ E.C.Asia$ CORDEX*CORE*WAS*GLB$ 0.17$ 4.67$ 0.96$
ECA$ E.C.Asia$ CMIP5*EAS$ 1.15$ 10.08$ 0.83$
ECA$ E.C.Asia$ CMIP6*WAS$ 2.92$ 10.15$ 0.83$
ECA$ E.C.Asia$ CORDEX*CORE*WAS$ 3.05$ 7.02$ 0.94$
EEU$ E.Europe$ CMIP5*GLB$ 3.26$ 5.15$ 0.96$
EEU$ E.Europe$ CMIP6*GLB$ 1.64$ 3.64$ 0.99$
EEU$ E.Europe$ CORDEX*CORE*EUR*GLB$ *1.55$ 3.30$ 0.96$
ENA$ E.North*America$ CMIP5*NAM$ 2.46$ 4.98$ 0.97$
ENA$ E.North*America$ CMIP6*NAM$ 0.27$ 3.54$ 0.98$
ENA$ E.North*America$ CMIP5*GLB$ 2.07$ 4.42$ 0.98$
ENA$ E.North*America$ CMIP6*GLB$ *0.14$ 2.89$ 0.99$



ENA$ E.North*America$ CORDEX*CORE*NAM*GLB$ *2.73$ 4.11$ 0.99$
ENA$ E.North*America$ CORDEX*CORE*NAM$ *2.26$ 4.20$ 0.99$
ESAF$ E.Southern*Africa$ CMIP5*GLB$ 0.29$ 10.94$ 0.91$
ESAF$ E.Southern*Africa$ CMIP6*GLB$ 2.06$ 10.96$ 0.90$
ESAF$ E.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 7.52$ 13.22$ 0.94$
ESB$ E.Siberia$ CMIP5*GLB$ 0.03$ 1.29$ 0.89$
ESB$ E.Siberia$ CMIP6*GLB$ *0.68$ 1.62$ 0.89$
ESB$ E.Siberia$ CORDEX*CORE*EAS*GLB$ *0.92$ 1.65$ 0.95$
MDG$ Madagascar$ CMIP5*GLB$ 8.13$ 8.38$ 0.87$
MDG$ Madagascar$ CMIP6*GLB$ 13.33$ 16.67$ 0.62$
MDG$ Madagascar$ CORDEX*CORE*AFR*GLB$ 0.67$ 7.28$ 0.89$
MED$ Mediterranean$ CMIP5*GLB$ *0.18$ 11.52$ 0.95$
MED$ Mediterranean$ CMIP6*GLB$ 0.48$ 9.07$ 0.97$
MED$ Mediterranean$ CORDEX*CORE*EUR*GLB$ *4.43$ 11.04$ 0.97$
MED$ Mediterranean$ CMIP5*EUR$ 10.76$ 18.38$ 0.76$
MED$ Mediterranean$ CMIP6*EUR$ 9.42$ 18.87$ 0.76$
MED$ Mediterranean$ CORDEX*CORE*EUR$ 6.81$ 16.11$ 0.78$
NAU$ N.Australia$ CMIP5*GLB$ *11.92$ 16.98$ 0.85$
NAU$ N.Australia$ CMIP6*GLB$ *7.24$ 13.89$ 0.86$
NAU$ N.Australia$ CORDEX*CORE*AUS*GLB$ *2.28$ 12.31$ 0.91$
NCA$ N.Central*America$ CMIP5*CAM$ *11.03$ 21.33$ 0.82$
NCA$ N.Central*America$ CMIP6*CAM$ *1.97$ 20.66$ 0.81$
NCA$ N.Central*America$ CORDEX*CORE*CAM$ 1.05$ 14.99$ 0.92$
NCA$ N.Central*America$ CMIP5*GLB$ *13.75$ 21.77$ 0.87$
NCA$ N.Central*America$ CMIP6*GLB$ *6.71$ 21.84$ 0.82$
NCA$ N.Central*America$ CORDEX*CORE*CAM*GLB$ *4.22$ 13.81$ 0.94$
NEAF$ N.Eastern*Africa$ CMIP5*GLB$ *11.13$ 21.65$ 0.95$
NEAF$ N.Eastern*Africa$ CMIP6*GLB$ 5.87$ 22.15$ 0.93$
NEAF$ N.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 16.25$ 24.29$ 0.95$
NEN$ N.E.North*America$ CMIP5*GLB$ 0.97$ 2.17$ 0.95$
NEN$ N.E.North*America$ CMIP6*GLB$ 0.14$ 0.68$ 0.95$
NEN$ N.E.North*America$ CORDEX*CORE*NAM*GLB$ *0.36$ 0.68$ 0.95$
NES$ N.E.South*America$ CMIP5*GLB$ *19.04$ 23.32$ 0.91$
NES$ N.E.South*America$ CMIP6*GLB$ *16.78$ 20.91$ 0.93$
NES$ N.E.South*America$ CORDEX*CORE*SAM*GLB$ *4.26$ 10.63$ 0.96$
NEU$ N.Europe$ CMIP5*GLB$ 0.44$ 0.91$ 0.93$
NEU$ N.Europe$ CMIP6*GLB$ *0.29$ 0.44$ 0.93$
NEU$ N.Europe$ CORDEX*CORE*EUR*GLB$ *0.30$ 0.48$ 0.91$
NEU$ N.Europe$ CMIP5*EUR$ 0.45$ 0.91$ 0.92$
NEU$ N.Europe$ CMIP6*EUR$ *0.25$ 0.50$ 0.89$
NEU$ N.Europe$ CORDEX*CORE*EUR$ *0.26$ 0.48$ 0.91$
NSA$ N.South*America$ CMIP5*GLB$ *22.03$ 28.16$ 0.75$
NSA$ N.South*America$ CMIP6*GLB$ *7.78$ 18.70$ 0.76$
NSA$ N.South*America$ CORDEX*CORE*SAM*GLB$ *5.50$ 18.96$ 0.79$
NWN$ N.W.North*America$ CMIP5*GLB$ 0.65$ 1.52$ 0.91$
NWN$ N.W.North*America$ CMIP6*GLB$ *0.09$ 0.64$ 0.91$
NWN$ N.W.North*America$ CORDEX*CORE*NAM*GLB$ *0.44$ 0.74$ 0.94$
NWS$ N.W.South*America$ CMIP5*GLB$ *21.90$ 34.90$ 0.85$
NWS$ N.W.South*America$ CMIP6*GLB$ *17.22$ 32.86$ 0.86$
NWS$ N.W.South*America$ CORDEX*CORE*SAM*GLB$ *8.14$ 24.29$ 0.91$



NZ$ New*Zealand$ CMIP5*GLB$ *0.35$ 0.73$ 0.73$
NZ$ New*Zealand$ CMIP6*GLB$ *0.43$ 0.72$ 0.75$
NZ$ New*Zealand$ CORDEX*CORE*AUS*GLB$ 0.32$ 0.66$ 0.91$
RAR$ Russian*Arctic$ CMIP5*GLB$ *0.05$ 0.28$ 0.83$
RAR$ Russian*Arctic$ CMIP6*GLB$ *0.23$ 0.38$ 0.87$
RAR$ Russian*Arctic$ CORDEX*CORE*EUR*GLB$ *0.23$ 0.45$ 0.92$
RFE$ Russian*Far*East$ CMIP5*GLB$ *0.58$ 1.18$ 0.93$
RFE$ Russian*Far*East$ CMIP6*GLB$ *0.74$ 1.27$ 0.94$
RFE$ Russian*Far*East$ CORDEX*CORE*EAS*GLB$ 0.51$ 1.07$ 0.94$
SAH$ Sahara$ CMIP5*GLB$ *18.89$ 27.49$ 0.89$
SAH$ Sahara$ CMIP6*GLB$ *8.95$ 17.33$ 0.94$
SAH$ Sahara$ CORDEX*CORE*AFR*GLB$ *10.21$ 19.05$ 0.93$

SAM$
South*American*
Monsoon$ CMIP5*GLB$ *12.98$ 17.29$ 0.96$

SAM$
South*American*
Monsoon$ CMIP6*GLB$ *10.29$ 16.19$ 0.95$

SAM$
South*American*
Monsoon$ CORDEX*CORE*SAM*GLB$ 0.76$ 9.62$ 0.97$

SAS$ S.Asia$ CMIP5*GLB$ *6.61$ 21.25$ 0.90$
SAS$ S.Asia$ CMIP6*GLB$ *3.67$ 18.64$ 0.91$
SAS$ S.Asia$ CORDEX*CORE*WAS*GLB$ *2.27$ 13.85$ 0.96$
SAS$ S.Asia$ CMIP5*WAS$ 6.07$ 35.47$ 0.72$
SAS$ S.Asia$ CMIP6*WAS$ 11.97$ 34.98$ 0.78$
SAS$ S.Asia$ CORDEX*CORE*WAS$ 15.17$ 42.71$ 0.66$
SAU$ S.Australia$ CMIP5*GLB$ 0.23$ 6.00$ 0.94$
SAU$ S.Australia$ CMIP6*GLB$ 8.18$ 10.85$ 0.94$
SAU$ S.Australia$ CORDEX*CORE*AUS*GLB$ 10.24$ 13.03$ 0.94$
SCA$ S.Central*America$ CMIP5*GLB$ *1.24$ 24.97$ 0.87$
SCA$ S.Central*America$ CMIP6*GLB$ *4.90$ 25.03$ 0.80$
SCA$ S.Central*America$ CORDEX*CORE*CAM*GLB$ *11.04$ 20.20$ 0.92$
SEA$ S.E.Asia$ CMIP5*GLB$ *14.11$ 28.45$ 0.65$
SEA$ S.E.Asia$ CMIP6*GLB$ *13.12$ 26.79$ 0.65$
SEA$ S.E.Asia$ CORDEX*CORE*SEA*GLB$ *19.19$ 24.40$ 0.90$
SEAF$ S.Eastern*Africa$ CMIP5*GLB$ *5.33$ 16.79$ 0.94$
SEAF$ S.Eastern*Africa$ CMIP6*GLB$ *1.16$ 16.54$ 0.92$
SEAF$ S.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 14.96$ 20.72$ 0.95$
SES$ S.E.South*America$ CMIP5*GLB$ 1.09$ 10.74$ 0.94$
SES$ S.E.South*America$ CMIP6*GLB$ 2.47$ 9.96$ 0.95$
SES$ S.E.South*America$ CORDEX*CORE*SAM*GLB$ 5.78$ 9.09$ 0.98$
SSA$ S.South*America$ CMIP5*GLB$ *1.67$ 3.31$ 0.88$
SSA$ S.South*America$ CMIP6*GLB$ *0.41$ 1.94$ 0.95$
SSA$ S.South*America$ CORDEX*CORE*SAM*GLB$ *0.43$ 1.47$ 0.97$
SWS$ S.W.South*America$ CMIP5*GLB$ 1.86$ 5.41$ 0.59$
SWS$ S.W.South*America$ CMIP6*GLB$ 2.22$ 8.91$ 0.55$
SWS$ S.W.South*America$ CORDEX*CORE*SAM*GLB$ 5.48$ 12.85$ 0.73$
TIB$ Tibetan*Plateau$ CMIP5*GLB$ *1.07$ 10.10$ 0.94$
TIB$ Tibetan*Plateau$ CMIP6*GLB$ 2.03$ 9.68$ 0.92$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS*GLB$ 0.74$ 6.04$ 0.99$
TIB$ Tibetan*Plateau$ CMIP5*WAS$ *5.95$ 17.31$ 0.83$
TIB$ Tibetan*Plateau$ CMIP6*WAS$ *3.30$ 16.43$ 0.85$



TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS$ *4.10$ 19.67$ 0.83$
WAF$ Western*Africa$ CMIP5*GLB$ *18.98$ 22.79$ 0.92$
WAF$ Western*Africa$ CMIP6*GLB$ *11.52$ 16.36$ 0.95$
WAF$ Western*Africa$ CORDEX*CORE*AFR*GLB$ *7.91$ 14.22$ 0.95$
WCA$ W.C.Asia$ CMIP5*GLB$ *1.98$ 15.19$ 0.94$
WCA$ W.C.Asia$ CMIP6*GLB$ 3.82$ 15.04$ 0.93$
WCA$ W.C.Asia$ CORDEX*CORE*WAS*GLB$ 0.62$ 11.71$ 0.97$
WCE$ West&Central*Europe$ CMIP5*GLB$ 5.95$ 7.21$ 0.92$
WCE$ West&Central*Europe$ CMIP6*GLB$ 1.12$ 2.57$ 0.94$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR*GLB$ 1.98$ 2.98$ 0.96$
WCE$ West&Central*Europe$ CMIP5*EUR$ 5.80$ 7.06$ 0.92$
WCE$ West&Central*Europe$ CMIP6*EUR$ 1.02$ 2.80$ 0.91$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR$ 1.97$ 2.88$ 0.97$
WNA$ W.North*America$ CMIP5*CAM$ 0.26$ 7.16$ 0.88$
WNA$ W.North*America$ CMIP6*CAM$ *0.81$ 7.95$ 0.88$
WNA$ W.North*America$ CMIP5*GLB$ 0.99$ 5.35$ 0.92$
WNA$ W.North*America$ CMIP6*GLB$ *1.06$ 6.80$ 0.90$
WNA$ W.North*America$ CORDEX*CORE*NAM*GLB$ *3.18$ 6.96$ 0.92$
WNA$ W.North*America$ CORDEX*CORE*NAM$ *2.75$ 6.87$ 0.94$
WSAF$ W.Southern*Africa$ CMIP5*GLB$ 0.75$ 17.25$ 0.62$
WSAF$ W.Southern*Africa$ CMIP6*GLB$ 3.20$ 13.82$ 0.80$
WSAF$ W.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 7.59$ 19.93$ 0.67$
WSB$ W.Siberia$ CMIP5*GLB$ 3.52$ 4.88$ 0.97$
WSB$ W.Siberia$ CMIP6*GLB$ 2.42$ 4.64$ 0.97$
WSB$ W.Siberia$ CORDEX*CORE*EAS*GLB$ 1.86$ 2.32$ 0.98$
#

HDD%

Region%
acronym% Region% Ensemble%

BIAS%
(Deg./&
year)%

RMSE%
(Deg./&
year)% CORR%

ARP$ Arabian*Peninsula$ CMIP5*GLB$ 7.16$ 9.51$ 0.95$
ARP$ Arabian*Peninsula$ CMIP6*GLB$ 6.04$ 7.79$ 0.96$
ARP$ Arabian*Peninsula$ CORDEX*CORE*AFR*GLB$ 5.94$ 7.78$ 0.96$
CAF$ Central*Africa$ CMIP5*GLB$ 0.18$ 0.97$ 0.82$
CAF$ Central*Africa$ CMIP6*GLB$ *0.18$ 0.98$ 0.84$
CAF$ Central*Africa$ CORDEX*CORE*AFR*GLB$ *0.27$ 1.08$ 0.80$
CAR$ Caribbean$ CMIP5*GLB$ *0.85$ 1.41$ 0.97$
CAR$ Caribbean$ CMIP6*GLB$ *0.76$ 2.06$ 0.53$
CAR$ Caribbean$ CORDEX*CORE*CAM*GLB$ *0.25$ 0.83$ 0.85$
CAU$ C.Australia$ CMIP5*GLB$ 2.21$ 4.14$ 0.94$
CAU$ C.Australia$ CMIP6*GLB$ 1.48$ 4.12$ 0.92$
CAU$ C.Australia$ CORDEX*CORE*AUS*GLB$ *3.93$ 5.35$ 0.93$
CNA$ C.North*America$ CMIP5*CAM$ *1.97$ 39.96$ 0.90$
CNA$ C.North*America$ CMIP6*CAM$ 0.46$ 22.09$ 0.97$
CNA$ C.North*America$ CMIP5*GLB$ *8.82$ 11.77$ 0.99$
CNA$ C.North*America$ CMIP6*GLB$ *1.41$ 9.60$ 0.99$
CNA$ C.North*America$ CORDEX*CORE*NAM*GLB$ 6.19$ 10.85$ 0.99$
CNA$ C.North*America$ CORDEX*CORE*NAM$ 4.75$ 19.60$ 0.98$
EAS$ E.Asia$ CMIP5*GLB$ 9.19$ 27.15$ 0.97$
EAS$ E.Asia$ CMIP6*GLB$ 19.92$ 33.40$ 0.97$
EAS$ E.Asia$ CORDEX*CORE*EAS*GLB$ 5.85$ 23.49$ 0.98$



EAS$ E.Asia$ CMIP5*EAS$ 26.17$ 44.61$ 0.94$
EAS$ E.Asia$ CMIP6*EAS$ 36.45$ 58.49$ 0.92$
EAS$ E.Asia$ CORDEX*CORE*EAS$ 18.32$ 53.85$ 0.90$
EAU$ E.Australia$ CMIP5*GLB$ *0.51$ 6.40$ 0.93$
EAU$ E.Australia$ CMIP6*GLB$ *1.24$ 9.39$ 0.90$
EAU$ E.Australia$ CORDEX*CORE*AUS*GLB$ *0.07$ 6.84$ 0.95$
ECA$ E.C.Asia$ CMIP5*GLB$ 14.46$ 38.85$ 0.87$
ECA$ E.C.Asia$ CMIP6*GLB$ 37.88$ 59.90$ 0.80$
ECA$ E.C.Asia$ CORDEX*CORE*WAS*GLB$ 0.19$ 35.53$ 0.95$
ECA$ E.C.Asia$ CMIP5*EAS$ 44.10$ 102.35$ 0.60$
ECA$ E.C.Asia$ CMIP6*WAS$ 77.96$ 122.73$ 0.67$
ECA$ E.C.Asia$ CORDEX*CORE*WAS$ 38.68$ 103.08$ 0.73$
EEU$ E.Europe$ CMIP5*GLB$ *6.96$ 20.81$ 0.99$
EEU$ E.Europe$ CMIP6*GLB$ 0.68$ 14.18$ 0.99$
EEU$ E.Europe$ CORDEX*CORE*EUR*GLB$ 5.34$ 14.12$ 0.99$
ENA$ E.North*America$ CMIP5*NAM$ 8.94$ 54.44$ 0.88$
ENA$ E.North*America$ CMIP6*NAM$ 11.31$ 52.23$ 0.89$
ENA$ E.North*America$ CMIP5*GLB$ *10.56$ 15.65$ 0.99$
ENA$ E.North*America$ CMIP6*GLB$ *7.09$ 14.90$ 0.99$
ENA$ E.North*America$ CORDEX*CORE*NAM*GLB$ 9.28$ 14.78$ 0.99$
ENA$ E.North*America$ CORDEX*CORE*NAM$ 24.62$ 51.39$ 0.91$
ESAF$ E.Southern*Africa$ CMIP5*GLB$ *4.26$ 10.16$ 0.96$
ESAF$ E.Southern*Africa$ CMIP6*GLB$ *3.96$ 8.23$ 0.96$
ESAF$ E.Southern*Africa$ CORDEX*CORE*AFR*GLB$ *4.08$ 7.45$ 0.97$
ESB$ E.Siberia$ CMIP5*GLB$ 4.47$ 19.97$ 0.97$
ESB$ E.Siberia$ CMIP6*GLB$ 6.69$ 21.99$ 0.98$
ESB$ E.Siberia$ CORDEX*CORE*EAS*GLB$ *30.72$ 26.89$ 0.96$
MDG$ Madagascar$ CMIP5*GLB$ *2.00$ 3.63$ 0.85$
MDG$ Madagascar$ CMIP6*GLB$ *2.09$ 4.65$ 0.81$
MDG$ Madagascar$ CORDEX*CORE*AFR*GLB$ *0.20$ 2.64$ 0.94$
MED$ Mediterranean$ CMIP5*GLB$ *7.98$ 22.43$ 0.91$
MED$ Mediterranean$ CMIP6*GLB$ *1.76$ 21.28$ 0.92$
MED$ Mediterranean$ CORDEX*CORE*EUR*GLB$ 7.37$ 18.66$ 0.95$
MED$ Mediterranean$ CMIP5*EUR$ 16.07$ 6.56$ 0.41$
MED$ Mediterranean$ CMIP6*EUR$ 28.47$ 8.22$ 0.42$
MED$ Mediterranean$ CORDEX*CORE*EUR$ 37.19$ 15.18$ 0.40$
NAU$ N.Australia$ CMIP5*GLB$ *0.31$ 1.04$ 0.88$
NAU$ N.Australia$ CMIP6*GLB$ *0.38$ 1.20$ 0.87$
NAU$ N.Australia$ CORDEX*CORE*AUS*GLB$ *1.10$ 1.61$ 0.84$
NCA$ N.Central*America$ CMIP5*CAM$ *5.30$ 18.90$ 0.88$
NCA$ N.Central*America$ CMIP6*CAM$ *7.82$ 22.71$ 0.85$
NCA$ N.Central*America$ CORDEX*CORE*CAM$ *10.14$ 15.64$ 0.95$
NCA$ N.Central*America$ CMIP5*GLB$ 4.57$ 12.23$ 0.94$
NCA$ N.Central*America$ CMIP6*GLB$ 4.72$ 13.87$ 0.93$
NCA$ N.Central*America$ CORDEX*CORE*CAM*GLB$ 2.26$ 9.43$ 0.97$
NEAF$ N.Eastern*Africa$ CMIP5*GLB$ *0.55$ 3.86$ 0.92$
NEAF$ N.Eastern*Africa$ CMIP6*GLB$ *0.55$ 5.34$ 0.86$
NEAF$ N.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 0.33$ 3.80$ 0.94$
NEN$ N.E.North*America$ CMIP5*GLB$ 43.54$ 76.75$ 0.95$
NEN$ N.E.North*America$ CMIP6*GLB$ 6.97$ 51.96$ 0.95$



NEN$ N.E.North*America$ CORDEX*CORE*NAM*GLB$ *10.15$ 38.94$ 0.96$
NES$ N.E.South*America$ CMIP5*GLB$ 0.36$ 0.77$ 0.94$
NES$ N.E.South*America$ CMIP6*GLB$ 0.10$ 0.61$ 0.93$
NES$ N.E.South*America$ CORDEX*CORE*SAM*GLB$ *0.01$ 0.65$ 0.91$
NEU$ N.Europe$ CMIP5*GLB$ *1.20$ 21.20$ 0.98$
NEU$ N.Europe$ CMIP6*GLB$ 9.00$ 20.89$ 0.98$
NEU$ N.Europe$ CORDEX*CORE*EUR*GLB$ 7.39$ 17.10$ 0.99$
NEU$ N.Europe$ CMIP5*EUR$ *23.08$ 16.32$ 0.50$
NEU$ N.Europe$ CMIP6*EUR$ *12.02$ 8.50$ 0.49$
NEU$ N.Europe$ CORDEX*CORE*EUR$ *13.92$ 9.84$ 0.51$
NSA$ N.South*America$ CMIP5*GLB$ *0.12$ 0.60$ 0.55$
NSA$ N.South*America$ CMIP6*GLB$ *0.15$ 1.23$ 0.62$
NSA$ N.South*America$ CORDEX*CORE*SAM*GLB$ 0.06$ 1.74$ 0.82$
NWN$ N.W.North*America$ CMIP5*GLB$ 25.29$ 59.55$ 0.93$
NWN$ N.W.North*America$ CMIP6*GLB$ 15.66$ 40.67$ 0.95$
NWN$ N.W.North*America$ CORDEX*CORE*NAM*GLB$ 25.34$ 48.96$ 0.95$
NWS$ N.W.South*America$ CMIP5*GLB$ *9.76$ 32.29$ 0.81$
NWS$ N.W.South*America$ CMIP6*GLB$ *10.31$ 32.89$ 0.86$
NWS$ N.W.South*America$ CORDEX*CORE*SAM*GLB$ 4.93$ 20.18$ 0.96$
NZ$ New*Zealand$ CMIP5*GLB$ 50.76$ 2576.77$ 0.10$
NZ$ New*Zealand$ CMIP6*GLB$ 54.74$ 2996.47$ 0.21$
NZ$ New*Zealand$ CORDEX*CORE*AUS*GLB$ 95.06$ 9025.00$ 0.12$
RAR$ Russian*Arctic$ CMIP5*GLB$ 14.75$ 46.38$ 0.88$
RAR$ Russian*Arctic$ CMIP6*GLB$ *12.30$ 30.67$ 0.96$
RAR$ Russian*Arctic$ CORDEX*CORE*EUR*GLB$ *115.19$ 17.40$ 0.98$
RFE$ Russian*Far*East$ CMIP5*GLB$ *5.95$ 29.34$ 0.98$
RFE$ Russian*Far*East$ CMIP6*GLB$ *17.35$ 37.06$ 0.98$
SAH$ Sahara$ CMIP5*GLB$ 5.71$ 7.48$ 0.94$
SAH$ Sahara$ CMIP6*GLB$ 5.93$ 7.33$ 0.96$
SAH$ Sahara$ CORDEX*CORE*AFR*GLB$ 9.78$ 11.67$ 0.95$
SAM$ South*American*Monsoon$ CMIP5*GLB$ *3.93$ 18.54$ 0.98$
SAM$ South*American*Monsoon$ CMIP6*GLB$ *1.75$ 14.55$ 0.97$
SAM$ South*American*Monsoon$ CORDEX*CORE*SAM*GLB$ 2.52$ 14.07$ 0.98$
SAS$ S.Asia$ CMIP5*GLB$ 4.34$ 16.49$ 0.95$
SAS$ S.Asia$ CMIP6*GLB$ 9.24$ 21.87$ 0.91$
SAS$ S.Asia$ CORDEX*CORE*WAS*GLB$ 6.57$ 21.18$ 0.98$
SAS$ S.Asia$ CMIP5*WAS$ 13.47$ 26.55$ 0.53$
SAS$ S.Asia$ CMIP6*WAS$ 15.66$ 26.66$ 0.60$
SAS$ S.Asia$ CORDEX*CORE*WAS$ 12.24$ 18.78$ 0.55$
SAU$ S.Australia$ CMIP5*GLB$ *0.39$ 5.60$ 0.37$
SAU$ S.Australia$ CMIP6*GLB$ 0.41$ 4.75$ 0.30$
SAU$ S.Australia$ CORDEX*CORE*AUS*GLB$ 3.36$ 4.50$ 0.22$
SCA$ S.Central*America$ CMIP5*GLB$ *5.17$ 12.75$ 0.91$
SCA$ S.Central*America$ CMIP6*GLB$ *0.90$ 4.77$ 0.87$
SCA$ S.Central*America$ CORDEX*CORE*CAM*GLB$ 2.35$ 5.63$ 0.95$
SEA$ S.E.Asia$ CMIP5*GLB$ 0.20$ 1.15$ 0.90$
SEA$ S.E.Asia$ CMIP6*GLB$ *0.11$ 2.58$ 0.57$
SEA$ S.E.Asia$ CORDEX*CORE*SEA*GLB$ 0.45$ 2.14$ 0.91$
SEAF$ S.Eastern*Africa$ CMIP5*GLB$ *1.32$ 5.55$ 0.62$
SEAF$ S.Eastern*Africa$ CMIP6*GLB$ *0.61$ 3.09$ 0.75$



SEAF$ S.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ *0.49$ 3.09$ 0.89$
SES$ S.E.South*America$ CMIP5*GLB$ *4.91$ 14.47$ 0.95$
SES$ S.E.South*America$ CMIP6*GLB$ *1.39$ 13.46$ 0.96$
SES$ S.E.South*America$ CORDEX*CORE*SAM*GLB$ *7.08$ 12.86$ 0.97$
SSA$ S.South*America$ CMIP5*GLB$ *5.82$ 29.76$ 0.90$
SSA$ S.South*America$ CMIP6*GLB$ 6.38$ 26.55$ 0.50$
SSA$ S.South*America$ CORDEX*CORE*SAM*GLB$ 7.00$ 18.78$ 0.49$
SWS$ S.W.South*America$ CMIP5*GLB$ *23.27$ 40.20$ 0.87$
SWS$ S.W.South*America$ CMIP6*GLB$ *8.01$ 47.96$ 0.81$
SWS$ S.W.South*America$ CORDEX*CORE*SAM*GLB$ 21.09$ 50.39$ 0.95$
TIB$ Tibetan*Plateau$ CMIP5*GLB$ 70.67$ 92.05$ 0.94$
TIB$ Tibetan*Plateau$ CMIP6*GLB$ 86.95$ 104.56$ 0.92$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS*GLB$ 146.61$ 161.67$ 0.97$
TIB$ Tibetan*Plateau$ CMIP5*WAS$ 312.60$ 337.78$ 0.46$
TIB$ Tibetan*Plateau$ CMIP6*WAS$ 334.83$ 353.93$ 0.45$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS$ 390.72$ 424.43$ 0.48$
WAF$ Western*Africa$ CMIP5*GLB$ 0.64$ 0.83$ 0.89$
WAF$ Western*Africa$ CMIP6*GLB$ 0.60$ 0.90$ 0.84$
WAF$ Western*Africa$ CORDEX*CORE*AFR*GLB$ 0.53$ 0.85$ 0.89$
WCA$ W.C.Asia$ CMIP5*GLB$ 4.19$ 37.86$ 0.88$
WCA$ W.C.Asia$ CMIP6*GLB$ 17.93$ 41.78$ 0.90$
WCA$ W.C.Asia$ CORDEX*CORE*WAS*GLB$ 17.31$ 54.38$ 0.93$
WCE$ West&Central*Europe$ CMIP5*GLB$ *9.90$ 16.48$ 0.97$
WCE$ West&Central*Europe$ CMIP6*GLB$ 2.19$ 13.81$ 0.96$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR*GLB$ *5.07$ 16.59$ 0.97$
WCE$ West&Central*Europe$ CMIP5*EUR$ *9.76$ 18.72$ 0.95$
WCE$ West&Central*Europe$ CMIP6*EUR$ 9.60$ 79.13$ 0.73$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR$ 7.08$ 146.03$ 0.66$
WNA$ W.North*America$ CMIP5*CAM$ *12.28$ 42.99$ 0.87$
WNA$ W.North*America$ CMIP6*CAM$ *1.36$ 39.57$ 0.88$
WNA$ W.North*America$ CMIP5*GLB$ 0.10$ 25.29$ 0.93$
WNA$ W.North*America$ CMIP6*GLB$ 12.68$ 30.37$ 0.93$
WNA$ W.North*America$ CORDEX*CORE*NAM*GLB$ 31.35$ 39.19$ 0.96$
WNA$ W.North*America$ CORDEX*CORE*NAM$ 16.65$ 29.61$ 0.96$
WSAF$ W.Southern*Africa$ CMIP5*GLB$ *4.25$ 6.33$ 0.96$
WSAF$ W.Southern*Africa$ CMIP6*GLB$ *6.18$ 7.74$ 0.96$
WSAF$ W.Southern*Africa$ CORDEX*CORE*AFR*GLB$ *6.96$ 9.01$ 0.96$
WSB$ W.Siberia$ CMIP5*GLB$ 1.87$ 17.14$ 0.98$
WSB$ W.Siberia$ CMIP6*GLB$ 2.57$ 16.15$ 0.98$
WSB$ W.Siberia$ CORDEX*CORE*EAS*GLB$ *43.24$ 29.16$ 0.98$
#

DF&
Region&
acronym& Region& Ensemble&

BIAS&&
(N./decade)&

RMSE&
(N./decade)& CORR&

ARP$ Arabian*Peninsula$ CMIP5_ALL*GLB$ 0.97$ 1.33$ 0.44$
ARP$ Arabian*Peninsula$ CMIP5*GLB$ 1.26$ 1.45$ 0.66$
ARP$ Arabian*Peninsula$ CMIP6*GLB$ 0.72$ 1.09$ 0.51$
ARP$ Arabian*Peninsula$ CORDEX*CORE*AFR*GLB$ 0.78$ 1.20$ 0.49$
ARP$ Arabian*Peninsula$ CORDEX44*AFR*GLB$ 0.55$ 0.96$ 0.56$
CAF$ Central*Africa$ CMIP5_ALL*GLB$ 0.87$ 1.17$ 0.44$
CAF$ Central*Africa$ CMIP5*GLB$ 1.12$ 1.30$ 0.42$



CAF$ Central*Africa$ CMIP6*GLB$ 0.98$ 1.22$ 0.45$
CAF$ Central*Africa$ CORDEX*CORE*AFR*GLB$ 1.15$ 1.34$ 0.54$
CAF$ Central*Africa$ CORDEX44*AFR*GLB$ 1.04$ 1.25$ 0.49$
CAR$ Caribbean$ CMIP5_ALL*GLB$ 2.07$ 2.14$ 0.63$
CAR$ Caribbean$ CMIP5*GLB$ 1.75$ 1.86$ 0.44$
CAR$ Caribbean$ CMIP6*GLB$ 1.86$ 1.97$ 0.35$
CAR$ Caribbean$ CORDEX*CORE*CAM*GLB$ 1.80$ 1.90$ 0.56$
CAR$ Caribbean$ CORDEX44*CAM*GLB$ 1.76$ 1.85$ 0.53$
CAU$ C.Australia$ CMIP5_ALL*GLB$ 1.04$ 1.26$ 0.50$
CAU$ C.Australia$ CMIP5*GLB$ 0.71$ 1.01$ 0.52$
CAU$ C.Australia$ CMIP6*GLB$ 0.55$ 0.84$ 0.57$
CAU$ C.Australia$ CORDEX*CORE*AUS*GLB$ 0.49$ 0.90$ 0.43$
CAU$ C.Australia$ CORDEX44*AUS*GLB$ 0.67$ 0.99$ 0.58$
CNA$ C.North*America$ CMIP5_ALL*CAM$ 0.85$ 1.19$ 0.40$
CNA$ C.North*America$ CMIP5*CAM$ 0.79$ 1.04$ 0.44$
CNA$ C.North*America$ CMIP6*CAM$ 0.78$ 1.06$ 0.42$
CNA$ C.North*America$ CMIP5_ALL*GLB$ 0.81$ 1.04$ 0.54$
CNA$ C.North*America$ CMIP5*GLB$ 0.75$ 0.95$ 0.41$
CNA$ C.North*America$ CMIP6*GLB$ 0.82$ 1.00$ 0.45$
CNA$ C.North*America$ CORDEX*CORE*NAM*GLB$ 0.88$ 1.06$ 0.54$
CNA$ C.North*America$ CORDEX44*NAM*GLB$ 0.74$ 1.02$ 0.51$
CNA$ C.North*America$ CORDEX*CORE*NAM$ 0.83$ 1.10$ 0.50$
CNA$ C.North*America$ CORDEX44*NAM$ 0.68$ 1.02$ 0.57$
EAS$ E.Asia$ CMIP5_ALL*GLB$ 0.84$ 1.18$ 0.47$
EAS$ E.Asia$ CMIP5*GLB$ 0.71$ 1.01$ 0.52$
EAS$ E.Asia$ CMIP6*GLB$ 0.78$ 1.05$ 0.46$
EAS$ E.Asia$ CORDEX*CORE*EAS*GLB$ 1.29$ 1.49$ 0.55$
EAS$ E.Asia$ CORDEX44*EAS*GLB$ 0.59$ 1.04$ 0.54$
EAS$ E.Asia$ CMIP5_ALL*EAS$ 1.45$ 2.00$ 0.43$
EAS$ E.Asia$ CMIP5*EAS$ 1.32$ 1.81$ 0.56$
EAS$ E.Asia$ CMIP6*EAS$ 1.39$ 1.87$ 0.51$
EAS$ E.Asia$ CORDEX*CORE*EAS$ 1.87$ 2.22$ 0.60$
EAS$ E.Asia$ CORDEX44*EAS$ 1.16$ 1.72$ 0.56$
EAU$ E.Australia$ CMIP5_ALL*GLB$ 1.37$ 1.44$ 0.47$
EAU$ E.Australia$ CMIP5*GLB$ 0.97$ 1.08$ 0.35$
EAU$ E.Australia$ CMIP6*GLB$ 0.95$ 1.09$ 0.44$
EAU$ E.Australia$ CORDEX*CORE*AUS*GLB$ 1.05$ 1.20$ 0.52$
EAU$ E.Australia$ CORDEX44*AUS*GLB$ 0.98$ 1.22$ 0.36$
ECA$ E.C.Asia$ CMIP5_ALL*GLB$ 0.02$ 0.83$ 0.31$
ECA$ E.C.Asia$ CMIP5*GLB$ 0.69$ 0.99$ 0.59$
ECA$ E.C.Asia$ CMIP6*GLB$ 0.85$ 1.11$ 0.68$
ECA$ E.C.Asia$ CORDEX*CORE*WAS*GLB$ 0.75$ 1.13$ 0.53$
ECA$ E.C.Asia$ CORDEX44*WAS*GLB$ 0.74$ 1.07$ 0.45$
ECA$ E.C.Asia$ CMIP5_ALL*EAS$ 0.69$ 1.46$ 0.25$
ECA$ E.C.Asia$ CMIP5*EAS$ 1.36$ 1.79$ 0.53$
ECA$ E.C.Asia$ CMIP6*WAS$ 1.64$ 1.85$ 0.64$
ECA$ E.C.Asia$ CORDEX*CORE*WAS$ 1.72$ 2.22$ 0.48$
ECA$ E.C.Asia$ CORDEX44*WAS$ 1.77$ 1.85$ 0.99$
EEU$ E.Europe$ CMIP5_ALL*GLB$ 0.53$ 0.88$ 0.43$
EEU$ E.Europe$ CMIP5*GLB$ 1.05$ 1.22$ 0.61$



EEU$ E.Europe$ CMIP6*GLB$ 1.02$ 1.25$ 0.45$
EEU$ E.Europe$ CORDEX*CORE*EUR*GLB$ 1.01$ 1.27$ 0.50$
EEU$ E.Europe$ CORDEX44*EUR*GLB$ 1.03$ 1.31$ 0.49$
ENA$ E.North*America$ CMIP5_ALL*NAM$ 0.90$ 1.35$ 0.44$
ENA$ E.North*America$ CMIP5*NAM$ 1.24$ 1.52$ 0.58$
ENA$ E.North*America$ CMIP6*NAM$ 1.21$ 1.52$ 0.46$
ENA$ E.North*America$ CMIP5_ALL*GLB$ 0.96$ 1.21$ 0.56$
ENA$ E.North*America$ CMIP5*GLB$ 1.29$ 1.52$ 0.30$
ENA$ E.North*America$ CMIP6*GLB$ 1.33$ 1.54$ 0.38$
ENA$ E.North*America$ CORDEX*CORE*NAM*GLB$ 1.32$ 1.53$ 0.48$
ENA$ E.North*America$ CORDEX44*NAM*GLB$ 1.29$ 1.56$ 0.43$
ENA$ E.North*America$ CORDEX*CORE*NAM$ 1.20$ 1.53$ 0.46$
ENA$ E.North*America$ CORDEX44*NAM$ 1.16$ 1.52$ 0.51$
ESAF$ E.Southern*Africa$ CMIP5_ALL*GLB$ 0.78$ 1.03$ 0.47$
ESAF$ E.Southern*Africa$ CMIP5*GLB$ 0.51$ 0.83$ 0.53$
ESAF$ E.Southern*Africa$ CMIP6*GLB$ 0.31$ 0.70$ 0.51$
ESAF$ E.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 0.44$ 0.85$ 0.47$
ESAF$ E.Southern*Africa$ CORDEX44*AFR*GLB$ 0.44$ 0.79$ 0.46$
ESB$ E.Siberia$ CMIP5_ALL*GLB$ 0.19$ 0.79$ 0.40$
ESB$ E.Siberia$ CMIP5*GLB$ 0.85$ 1.14$ 0.40$
ESB$ E.Siberia$ CMIP6*GLB$ 0.76$ 1.10$ 0.33$
ESB$ E.Siberia$ CORDEX*CORE*EAS*GLB$ 1.45$ 1.66$ 0.53$
ESB$ E.Siberia$ CORDEX44*EAS*GLB$ 0.72$ 1.04$ 0.46$
MDG$ Madagascar$ CMIP5_ALL*GLB$ 1.05$ 1.23$ 0.29$
MDG$ Madagascar$ CMIP5*GLB$ 0.70$ 0.93$ 0.50$
MDG$ Madagascar$ CMIP6*GLB$ 0.71$ 1.00$ 0.29$
MDG$ Madagascar$ CORDEX*CORE*AFR*GLB$ 0.58$ 0.88$ 0.53$
MDG$ Madagascar$ CORDEX44*AFR*GLB$ 0.48$ 0.81$ 0.51$
MED$ Mediterranean$ CMIP5_ALL*GLB$ 1.45$ 1.56$ 0.63$
MED$ Mediterranean$ CMIP5*GLB$ 1.01$ 1.17$ 0.54$
MED$ Mediterranean$ CMIP6*GLB$ 0.94$ 1.14$ 0.59$
MED$ Mediterranean$ CORDEX*CORE*EUR*GLB$ 0.97$ 1.19$ 0.59$
MED$ Mediterranean$ CORDEX44*EUR*GLB$ 0.98$ 1.18$ 0.61$
MED$ Mediterranean$ CMIP5_ALL*EUR$ 2.82$ 3.12$ 0.60$
MED$ Mediterranean$ CMIP5*EUR$ 2.38$ 2.73$ 0.58$
MED$ Mediterranean$ CMIP6*EUR$ 2.19$ 2.56$ 0.66$
MED$ Mediterranean$ CORDEX*CORE*EUR$ 2.20$ 2.59$ 0.60$
MED$ Mediterranean$ CORDEX44*EUR$ 2.24$ 2.60$ 0.71$
NAU$ N.Australia$ CMIP5_ALL*GLB$ 0.87$ 1.19$ 0.35$
NAU$ N.Australia$ CMIP5*GLB$ 0.58$ 0.92$ 0.53$
NAU$ N.Australia$ CMIP6*GLB$ 0.51$ 0.85$ 0.58$
NAU$ N.Australia$ CORDEX*CORE*AUS*GLB$ 0.39$ 0.81$ 0.53$
NAU$ N.Australia$ CORDEX44*AUS*GLB$ 0.49$ 0.99$ 0.40$
NCA$ N.Central*America$ CMIP5_ALL*CAM$ 1.55$ 1.67$ 0.42$
NCA$ N.Central*America$ CMIP5*CAM$ 0.92$ 1.10$ 0.50$
NCA$ N.Central*America$ CMIP6*CAM$ 1.05$ 1.24$ 0.52$
NCA$ N.Central*America$ CORDEX*CORE*CAM$ 0.95$ 1.18$ 0.50$
NCA$ N.Central*America$ CORDEX44*CAM$ 1.01$ 1.22$ 0.50$
NCA$ N.Central*America$ CMIP5_ALL*GLB$ 1.71$ 1.80$ 0.48$
NCA$ N.Central*America$ CMIP5*GLB$ 1.07$ 1.21$ 0.55$



NCA$ N.Central*America$ CMIP6*GLB$ 1.09$ 1.24$ 0.41$
NCA$ N.Central*America$ CORDEX*CORE*CAM*GLB$ 1.02$ 1.19$ 0.50$
NCA$ N.Central*America$ CORDEX44*CAM*GLB$ 1.06$ 1.24$ 0.40$
NEAF$ N.Eastern*Africa$ CMIP5_ALL*GLB$ 1.00$ 1.19$ 0.66$
NEAF$ N.Eastern*Africa$ CMIP5*GLB$ 1.36$ 1.54$ 0.52$
NEAF$ N.Eastern*Africa$ CMIP6*GLB$ 1.23$ 1.45$ 0.49$
NEAF$ N.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 1.14$ 1.41$ 0.53$
NEAF$ N.Eastern*Africa$ CORDEX44*AFR*GLB$ 1.19$ 1.42$ 0.52$
NEN$ N.E.North*America$ CMIP5_ALL*GLB$ 1.10$ 1.39$ 0.58$
NEN$ N.E.North*America$ CMIP5*GLB$ 1.74$ 1.96$ 0.47$
NEN$ N.E.North*America$ CMIP6*GLB$ 1.80$ 2.01$ 0.49$
NEN$ N.E.North*America$ CORDEX*CORE*NAM*GLB$ 1.84$ 2.15$ 0.47$
NEN$ N.E.North*America$ CORDEX44*NAM*GLB$ 1.73$ 2.07$ 0.50$
NES$ N.E.South*America$ CMIP5_ALL*GLB$ 1.38$ 1.47$ 0.76$
NES$ N.E.South*America$ CMIP5*GLB$ 0.82$ 1.05$ 0.43$
NES$ N.E.South*America$ CMIP6*GLB$ 0.75$ 0.94$ 0.60$
NES$ N.E.South*America$ CORDEX*CORE*SAM*GLB$ 0.79$ 1.02$ 0.56$
NES$ N.E.South*America$ CORDEX44*SAM*GLB$ 0.78$ 0.99$ 0.57$
NEU$ N.Europe$ CMIP5_ALL*GLB$ 1.01$ 1.24$ 0.43$
NEU$ N.Europe$ CMIP5*GLB$ 1.56$ 1.67$ 0.57$
NEU$ N.Europe$ CMIP6*GLB$ 1.50$ 1.63$ 0.43$
NEU$ N.Europe$ CORDEX*CORE*EUR*GLB$ 1.51$ 1.68$ 0.47$
NEU$ N.Europe$ CORDEX44*EUR*GLB$ 1.47$ 1.61$ 0.51$
NEU$ N.Europe$ CMIP5_ALL*EUR$ 0.46$ 1.05$ 0.41$
NEU$ N.Europe$ CMIP5*EUR$ 1.01$ 1.33$ 0.44$
NEU$ N.Europe$ CMIP6*EUR$ 0.90$ 1.21$ 0.46$
NEU$ N.Europe$ CORDEX*CORE*EUR$ 0.96$ 1.25$ 0.54$
NEU$ N.Europe$ CORDEX44*EUR$ 0.92$ 1.20$ 0.53$
NSA$ N.South*America$ CMIP5_ALL*GLB$ 1.33$ 1.48$ 0.61$
NSA$ N.South*America$ CMIP5*GLB$ 1.26$ 1.44$ 0.46$
NSA$ N.South*America$ CMIP6*GLB$ 1.21$ 1.37$ 0.39$
NSA$ N.South*America$ CORDEX*CORE*SAM*GLB$ 1.37$ 1.54$ 0.47$
NSA$ N.South*America$ CORDEX44*SAM*GLB$ 1.42$ 1.57$ 0.48$
NWN$ N.W.North*America$ CMIP5_ALL*GLB$ 1.24$ 1.48$ 0.55$
NWN$ N.W.North*America$ CMIP5*GLB$ 1.90$ 2.08$ 0.46$
NWN$ N.W.North*America$ CMIP6*GLB$ 1.90$ 2.07$ 0.47$
NWN$ N.W.North*America$ CORDEX*CORE*NAM*GLB$ 1.80$ 1.98$ 0.48$
NWN$ N.W.North*America$ CORDEX44*NAM*GLB$ 1.93$ 2.12$ 0.48$
NWS$ N.W.South*America$ CMIP5_ALL*GLB$ 1.48$ 1.67$ 0.51$
NWS$ N.W.South*America$ CMIP5*GLB$ 1.92$ 2.07$ 0.49$
NWS$ N.W.South*America$ CMIP6*GLB$ 1.77$ 1.92$ 0.49$
NWS$ N.W.South*America$ CORDEX*CORE*SAM*GLB$ 1.84$ 1.98$ 0.59$
NWS$ N.W.South*America$ CORDEX44*SAM*GLB$ 1.82$ 1.97$ 0.56$
NZ$ New*Zealand$ CMIP5_ALL*GLB$ 1.56$ 1.62$ 0.80$
NZ$ New*Zealand$ CMIP5*GLB$ 1.75$ 1.84$ 0.39$
NZ$ New*Zealand$ CMIP6*GLB$ 1.95$ 2.01$ 0.57$
NZ$ New*Zealand$ CORDEX*CORE*AUS*GLB$ 1.73$ 1.82$ 0.49$
NZ$ New*Zealand$ CORDEX44*AUS*GLB$ 1.75$ 1.88$ 0.43$
RAR$ Russian*Arctic$ CMIP5_ALL*GLB$ 0.49$ 1.07$ 0.31$
RAR$ Russian*Arctic$ CMIP5*GLB$ 1.33$ 1.56$ 0.56$



RAR$ Russian*Arctic$ CMIP6*GLB$ 1.34$ 1.58$ 0.50$
RAR$ Russian*Arctic$ CORDEX*CORE*EUR*GLB$ 1.25$ 1.83$ 0.38$
RAR$ Russian*Arctic$ CORDEX44*EUR*GLB$ 1.32$ 1.69$ 0.47$
RFE$ Russian*Far*East$ CMIP5_ALL*GLB$ 0.33$ 1.10$ 0.45$
RFE$ Russian*Far*East$ CMIP5*GLB$ 0.80$ 1.29$ 0.49$
RFE$ Russian*Far*East$ CMIP6*GLB$ 0.93$ 1.33$ 0.43$
RFE$ Russian*Far*East$ CORDEX*CORE*EAS*GLB$ 1.43$ 1.69$ 0.53$
RFE$ Russian*Far*East$ CORDEX44*EAS*GLB$ 0.80$ 1.17$ 0.56$
SAH$ Sahara$ CMIP5_ALL*GLB$ 0.87$ 1.36$ 0.62$
SAH$ Sahara$ CMIP5*GLB$ 1.25$ 1.68$ 0.45$
SAH$ Sahara$ CMIP6*GLB$ 0.66$ 1.18$ 0.70$
SAH$ Sahara$ CORDEX*CORE*AFR*GLB$ 0.51$ 1.22$ 0.57$
SAH$ Sahara$ CORDEX44*AFR*GLB$ 0.52$ 1.08$ 0.73$

SAM$
South*American*
Monsoon$ CMIP5_ALL*GLB$ 1.13$ 1.32$ 0.58$

SAM$
South*American*
Monsoon$ CMIP5*GLB$ 1.01$ 1.19$ 0.65$

SAM$
South*American*
Monsoon$ CMIP6*GLB$ 0.80$ 1.06$ 0.46$

SAM$
South*American*
Monsoon$ CORDEX*CORE*SAM*GLB$ 1.01$ 1.24$ 0.52$

SAM$
South*American*
Monsoon$ CORDEX44*SAM*GLB$ 0.98$ 1.20$ 0.54$

SAS$ S.Asia$ CMIP5_ALL*GLB$ 0.93$ 1.17$ 0.53$
SAS$ S.Asia$ CMIP5*GLB$ 0.90$ 1.14$ 0.55$
SAS$ S.Asia$ CMIP6*GLB$ 0.71$ 1.06$ 0.51$
SAS$ S.Asia$ CORDEX*CORE*WAS*GLB$ 0.61$ 1.01$ 0.53$
SAS$ S.Asia$ CORDEX44*WAS*GLB$ 0.67$ 1.05$ 0.54$
SAS$ S.Asia$ CMIP5_ALL*WAS$ 0.78$ 1.09$ 0.46$
SAS$ S.Asia$ CMIP5*WAS$ 0.75$ 1.07$ 0.50$
SAS$ S.Asia$ CMIP6*WAS$ 0.71$ 1.07$ 0.49$
SAS$ S.Asia$ CORDEX*CORE*WAS$ 0.58$ 0.95$ 0.54$
SAS$ S.Asia$ CORDEX44*WAS$ 0.63$ 1.04$ 0.47$
SAU$ S.Australia$ CMIP5_ALL*GLB$ 0.93$ 1.20$ 0.45$
SAU$ S.Australia$ CMIP5*GLB$ 0.56$ 0.92$ 0.40$
SAU$ S.Australia$ CMIP6*GLB$ 0.58$ 0.88$ 0.48$
SAU$ S.Australia$ CORDEX*CORE*AUS*GLB$ 0.57$ 0.94$ 0.42$
SAU$ S.Australia$ CORDEX44*AUS*GLB$ 0.57$ 0.93$ 0.56$
SCA$ S.Central*America$ CMIP5_ALL*GLB$ 1.16$ 1.37$ 0.72$
SCA$ S.Central*America$ CMIP5*GLB$ 1.06$ 1.34$ 0.55$
SCA$ S.Central*America$ CMIP6*GLB$ 1.23$ 1.41$ 0.67$
SCA$ S.Central*America$ CORDEX*CORE*CAM*GLB$ 1.26$ 1.50$ 0.51$
SCA$ S.Central*America$ CORDEX44*CAM*GLB$ 1.36$ 1.59$ 0.54$
SEA$ S.E.Asia$ CMIP5_ALL*GLB$ 1.38$ 1.54$ 0.57$
SEA$ S.E.Asia$ CMIP5*GLB$ 1.22$ 1.40$ 0.48$
SEA$ S.E.Asia$ CMIP6*GLB$ 1.21$ 1.43$ 0.41$
SEA$ S.E.Asia$ CORDEX*CORE*SEA*GLB$ 1.23$ 1.45$ 0.44$
SEAF$ S.Eastern*Africa$ CMIP5_ALL*GLB$ 0.69$ 0.93$ 0.57$
SEAF$ S.Eastern*Africa$ CMIP5*GLB$ 0.89$ 1.12$ 0.33$
SEAF$ S.Eastern*Africa$ CMIP6*GLB$ 0.72$ 0.97$ 0.49$



SEAF$ S.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 0.72$ 0.98$ 0.50$
SEAF$ S.Eastern*Africa$ CORDEX44*AFR*GLB$ 0.80$ 1.02$ 0.45$
SES$ S.E.South*America$ CMIP5_ALL*GLB$ 0.85$ 1.15$ 0.49$
SES$ S.E.South*America$ CMIP5*GLB$ 0.84$ 1.10$ 0.51$
SES$ S.E.South*America$ CMIP6*GLB$ 0.89$ 1.15$ 0.41$
SES$ S.E.South*America$ CORDEX*CORE*SAM*GLB$ 0.88$ 1.15$ 0.48$
SES$ S.E.South*America$ CORDEX44*SAM*GLB$ 0.95$ 1.17$ 0.59$
SSA$ S.South*America$ CMIP5_ALL*GLB$ 1.59$ 1.72$ 0.86$
SSA$ S.South*America$ CMIP5*GLB$ 1.20$ 1.57$ 0.23$
SSA$ S.South*America$ CMIP6*GLB$ 1.19$ 1.44$ 0.48$
SSA$ S.South*America$ CORDEX*CORE*SAM*GLB$ 1.13$ 1.41$ 0.56$
SSA$ S.South*America$ CORDEX44*SAM*GLB$ 1.29$ 1.51$ 0.72$
SWS$ S.W.South*America$ CMIP5_ALL*GLB$ 2.07$ 2.18$ 0.63$
SWS$ S.W.South*America$ CMIP5*GLB$ 1.30$ 1.48$ 0.55$
SWS$ S.W.South*America$ CMIP6*GLB$ 1.44$ 1.60$ 0.63$
SWS$ S.W.South*America$ CORDEX*CORE*SAM*GLB$ 1.32$ 1.50$ 0.63$
SWS$ S.W.South*America$ CORDEX44*SAM*GLB$ 1.36$ 1.52$ 0.67$
TIB$ Tibetan*Plateau$ CMIP5_ALL*GLB$ 0.12$ 1.01$ 0.41$
TIB$ Tibetan*Plateau$ CMIP5*GLB$ 0.68$ 1.06$ 0.35$
TIB$ Tibetan*Plateau$ CMIP6*GLB$ 0.88$ 1.18$ 0.47$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS*GLB$ 0.79$ 1.13$ 0.46$
TIB$ Tibetan*Plateau$ CORDEX44*WAS*GLB$ 0.75$ 1.08$ 0.47$
TIB$ Tibetan*Plateau$ CMIP5_ALL*WAS$ 0.75$ 1.43$ 0.71$
TIB$ Tibetan*Plateau$ CMIP5*WAS$ 1.31$ 1.56$ 0.25$
TIB$ Tibetan*Plateau$ CMIP6*WAS$ 1.34$ 1.72$ 0.51$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS$ 1.37$ 1.76$ 0.33$
TIB$ Tibetan*Plateau$ CORDEX44*WAS$ 1.37$ 1.66$ 0.29$
WAF$ Western*Africa$ CMIP5_ALL*GLB$ 0.71$ 1.15$ 0.41$
WAF$ Western*Africa$ CMIP5*GLB$ 1.07$ 1.36$ 0.46$
WAF$ Western*Africa$ CMIP6*GLB$ 0.82$ 1.18$ 0.48$
WAF$ Western*Africa$ CORDEX*CORE*AFR*GLB$ 1.10$ 1.42$ 0.45$
WAF$ Western*Africa$ CORDEX44*AFR*GLB$ 0.96$ 1.29$ 0.43$
WCA$ W.C.Asia$ CMIP5_ALL*GLB$ 1.52$ 1.77$ 0.45$
WCA$ W.C.Asia$ CMIP5*GLB$ 1.39$ 1.65$ 0.43$
WCA$ W.C.Asia$ CMIP6*GLB$ 1.36$ 1.62$ 0.42$
WCA$ W.C.Asia$ CORDEX*CORE*WAS*GLB$ 1.36$ 1.66$ 0.48$
WCA$ W.C.Asia$ CORDEX44*WAS*GLB$ 1.29$ 1.61$ 0.39$
WCE$ West&Central*Europe$ CMIP5_ALL*GLB$ 0.62$ 1.07$ 0.42$
WCE$ West&Central*Europe$ CMIP5*GLB$ 0.85$ 1.16$ 0.54$
WCE$ West&Central*Europe$ CMIP6*GLB$ 0.92$ 1.18$ 0.56$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR*GLB$ 0.82$ 1.13$ 0.54$
WCE$ West&Central*Europe$ CORDEX44*EUR*GLB$ 0.89$ 1.16$ 0.54$
WCE$ West&Central*Europe$ CMIP5_ALL*EUR$ 0.51$ 0.89$ 0.48$
WCE$ West&Central*Europe$ CMIP5*EUR$ 0.75$ 1.00$ 0.57$
WCE$ West&Central*Europe$ CMIP6*EUR$ 0.79$ 1.04$ 0.58$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR$ 0.69$ 1.01$ 0.49$
WCE$ West&Central*Europe$ CORDEX44*EUR$ 0.75$ 1.02$ 0.50$
WNA$ W.North*America$ CMIP5_ALL*CAM$ 1.31$ 1.46$ 0.54$
WNA$ W.North*America$ CMIP5*CAM$ 0.91$ 1.11$ 0.51$
WNA$ W.North*America$ CMIP6*CAM$ 1.05$ 1.31$ 0.43$



WNA$ W.North*America$ CMIP5_ALL*GLB$ 1.43$ 1.56$ 0.53$
WNA$ W.North*America$ CMIP5*GLB$ 1.03$ 1.22$ 0.36$
WNA$ W.North*America$ CMIP6*GLB$ 1.02$ 1.23$ 0.44$
WNA$ W.North*America$ CORDEX*CORE*NAM*GLB$ 1.00$ 1.24$ 0.41$
WNA$ W.North*America$ CORDEX44*NAM*GLB$ 1.08$ 1.32$ 0.47$
WNA$ W.North*America$ CORDEX*CORE*NAM$ 0.98$ 1.22$ 0.49$
WNA$ W.North*America$ CORDEX44*NAM$ 1.05$ 1.33$ 0.47$
WSAF$ W.Southern*Africa$ CMIP5_ALL*GLB$ 1.33$ 1.51$ 0.65$
WSAF$ W.Southern*Africa$ CMIP5*GLB$ 0.91$ 1.15$ 0.65$
WSAF$ W.Southern*Africa$ CMIP6*GLB$ 0.75$ 1.01$ 0.70$
WSAF$ W.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 0.90$ 1.16$ 0.62$
WSAF$ W.Southern*Africa$ CORDEX44*AFR*GLB$ 0.77$ 1.05$ 0.63$
WSB$ W.Siberia$ CMIP5_ALL*GLB$ 0.43$ 0.86$ 0.45$
WSB$ W.Siberia$ CMIP5*GLB$ 1.00$ 1.19$ 0.61$
WSB$ W.Siberia$ CMIP6*GLB$ 0.95$ 1.19$ 0.51$
WSB$ W.Siberia$ CORDEX*CORE*EAS*GLB$ 1.24$ 1.61$ 0.34$
WSB$ W.Siberia$ CORDEX44*EAS*GLB$ 1.05$ 1.48$ 0.62$
#

NDD%
Region%
acronym% Region% Ensemble%

BIAS%
(N.days/year)%

RMSE%
(N.days/year)% CORR%

ARP$ Arabian*Peninsula$ CMIP5*GLB$ *346.80$ 347.54$ 0.50$
ARP$ Arabian*Peninsula$ CMIP6*GLB$ *340.78$ 342.32$ 0.58$
ARP$ Arabian*Peninsula$ CORDEX*CORE*AFR*GLB$ *354.12$ 355.03$ 0.56$
CAF$ Central*Africa$ CMIP5_ALL*GLB$ *363.94$ 364.89$ 0.94$
CAF$ Central*Africa$ CMIP5*GLB$ *347.23$ 348.73$ 0.94$
CAF$ Central*Africa$ CMIP6*GLB$ *339.92$ 341.37$ 0.92$
CAR$ Caribbean$ CMIP5_ALL*GLB$ *305.09$ 309.35$ 0.70$
CAR$ Caribbean$ CMIP5*GLB$ *323.59$ 333.13$ 0.55$
CAR$ Caribbean$ CMIP6*GLB$ *291.48$ 304.95$ 0.30$
CAU$ C.Australia$ CMIP5_ALL*GLB$ *331.61$ 331.89$ 0.78$
CAU$ C.Australia$ CMIP5*GLB$ *323.20$ 323.55$ 0.77$
CAU$ C.Australia$ CMIP6*GLB$ *331.93$ 332.15$ 0.88$
CNA$ C.North*America$ CMIP5_ALL*CAM$ *14.46$ 23.56$ 0.76$
CNA$ C.North*America$ CMIP5*CAM$ *3.97$ 15.56$ 0.89$
CNA$ C.North*America$ CMIP6*CAM$ *25.71$ 40.96$ 0.39$
CNA$ C.North*America$ CMIP5*GLB$ *287.29$ 288.84$ 0.78$
CNA$ C.North*America$ CMIP6*GLB$ *276.46$ 277.79$ 0.91$
CNA$ C.North*America$ CORDEX*CORE*NAM*GLB$ *223.78$ 226.17$ 0.82$
CNA$ C.North*America$ CORDEX*CORE*NAM$ 48.91$ 52.99$ 0.78$
EAS$ E.Asia$ CMIP5*GLB$ *267.81$ 271.49$ 0.90$
EAS$ E.Asia$ CMIP6*GLB$ *267.06$ 269.57$ 0.95$
EAS$ E.Asia$ CORDEX*CORE*EAS*GLB$ *258.12$ 262.74$ 0.86$
EAS$ E.Asia$ CMIP5*EAS$ *31.10$ 35.98$ 0.91$
EAS$ E.Asia$ CMIP6*EAS$ *27.23$ 28.48$ 0.96$
EAS$ E.Asia$ CORDEX*CORE*EAS$ *18.57$ 27.43$ 0.91$
EAU$ E.Australia$ CMIP5*GLB$ *289.95$ 291.39$ 0.94$
EAU$ E.Australia$ CMIP6*GLB$ *281.65$ 283.28$ 0.96$
EAU$ E.Australia$ CORDEX*CORE*AUS*GLB$ *302.00$ 302.60$ 0.98$
ECA$ E.C.Asia$ CMIP5*GLB$ *350.80$ 352.12$ 0.78$



ECA$ E.C.Asia$ CMIP6*GLB$ *339.18$ 340.15$ 0.86$
ECA$ E.C.Asia$ CORDEX*CORE*WAS*GLB$ *344.81$ 346.16$ 0.85$
ECA$ E.C.Asia$ CMIP5*EAS$ *19.45$ 41.57$ 0.68$
ECA$ E.C.Asia$ CMIP6*WAS$ *13.31$ 24.80$ 0.86$
ECA$ E.C.Asia$ CORDEX*CORE*WAS$ *18.76$ 28.52$ 0.92$
EEU$ E.Europe$ CMIP5*GLB$ *282.66$ 284.37$ 0.99$
EEU$ E.Europe$ CMIP6*GLB$ *271.11$ 274.54$ 0.91$
EEU$ E.Europe$ CORDEX*CORE*EUR*GLB$ *288.57$ 287.45$ 0.85$
ENA$ E.North*America$ CMIP5*NAM$ 6.91$ 19.13$ 0.77$
ENA$ E.North*America$ CMIP6*NAM$ 9.80$ 19.25$ 0.81$
ENA$ E.North*America$ CMIP5*GLB$ *239.45$ 240.29$ 0.79$
ENA$ E.North*America$ CMIP6*GLB$ *239.28$ 240.50$ 0.79$
ENA$ E.North*America$ CORDEX*CORE*NAM*GLB$ *165.25$ 166.85$ 0.75$
ENA$ E.North*America$ CORDEX*CORE*NAM$ 83.60$ 85.76$ 0.87$
ESAF$ E.Southern*Africa$ CMIP5*GLB$ *325.54$ 326.46$ 0.82$
ESAF$ E.Southern*Africa$ CMIP6*GLB$ *323.34$ 323.78$ 0.90$
ESAF$ E.Southern*Africa$ CORDEX*CORE*AFR*GLB$ *308.52$ 309.50$ 0.78$
ESB$ E.Siberia$ CMIP5*GLB$ *320.97$ 322.64$ 0.86$
ESB$ E.Siberia$ CMIP6*GLB$ *307.55$ 309.04$ 0.90$
ESB$ E.Siberia$ CORDEX*CORE*EAS*GLB$ *316.41$ 321.34$ 0.79$
MDG$ Madagascar$ CMIP5*GLB$ *246.86$ 260.06$ 0.86$
MDG$ Madagascar$ CMIP6*GLB$ *275.76$ 284.98$ 0.89$
MDG$ Madagascar$ CORDEX*CORE*AFR*GLB$ *251.07$ 260.35$ 0.85$
MED$ Mediterranean$ CMIP5*GLB$ *311.32$ 312.65$ 0.97$
MED$ Mediterranean$ CMIP6*GLB$ *302.32$ 304.25$ 0.95$
MED$ Mediterranean$ CORDEX*CORE*EUR*GLB$ *303.77$ 305.72$ 0.95$
MED$ Mediterranean$ CMIP5*EUR$ 36.48$ 97.53$ 0.47$
MED$ Mediterranean$ CMIP6*EUR$ 38.20$ 89.81$ 0.48$
MED$ Mediterranean$ CORDEX*CORE*EUR$ 34.72$ 89.70$ 0.45$
NAU$ N.Australia$ CMIP5*GLB$ *284.44$ 286.76$ 0.90$
NAU$ N.Australia$ CMIP6*GLB$ *287.84$ 289.81$ 0.94$
NAU$ N.Australia$ CORDEX*CORE*AUS*GLB$ *291.08$ 293.03$ 0.91$
NCA$ N.Central*America$ CMIP5*CAM$ *48.61$ 55.09$ 0.90$
NCA$ N.Central*America$ CMIP6*CAM$ *37.10$ 45.50$ 0.89$
NCA$ N.Central*America$ CORDEX*CORE*CAM$ *30.87$ 35.56$ 0.91$
NCA$ N.Central*America$ CMIP5*GLB$ *333.19$ 334.13$ 0.92$
NCA$ N.Central*America$ CMIP6*GLB$ *319.72$ 320.62$ 0.93$
NCA$ N.Central*America$ CORDEX*CORE*CAM*GLB$ *311.74$ 313.36$ 0.88$
NEAF$ N.Eastern*Africa$ CMIP5*GLB$ *333.00$ 334.43$ 0.95$
NEAF$ N.Eastern*Africa$ CMIP6*GLB$ *318.35$ 320.74$ 0.91$
NEAF$ N.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ *297.46$ 300.58$ 0.90$
NEN$ N.E.North*America$ CMIP5*GLB$ *298.78$ 302.42$ 0.90$
NEN$ N.E.North*America$ CMIP6*GLB$ *296.12$ 300.76$ 0.88$
NEN$ N.E.North*America$ CORDEX*CORE*NAM*GLB$ *248.77$ 240.30$ 0.92$
NES$ N.E.South*America$ CMIP5*GLB$ *229.05$ 236.95$ 0.84$
NES$ N.E.South*America$ CMIP6*GLB$ *260.12$ 267.13$ 0.85$
NES$ N.E.South*America$ CORDEX*CORE*SAM*GLB$ *218.32$ 224.43$ 0.94$
NEU$ N.Europe$ CMIP5*GLB$ *264.54$ 267.48$ 0.85$
NEU$ N.Europe$ CMIP6*GLB$ *257.60$ 259.88$ 0.89$
NEU$ N.Europe$ CORDEX*CORE*EUR*GLB$ *255.00$ 257.82$ 0.89$



NEU$ N.Europe$ CMIP5*EUR$ *29.14$ 32.45$ 0.86$
NEU$ N.Europe$ CMIP6*EUR$ *19.60$ 24.95$ 0.88$
NEU$ N.Europe$ CORDEX*CORE*EUR$ *18.89$ 23.79$ 0.88$
NSA$ N.South*America$ CMIP5*GLB$ *146.86$ 155.77$ 0.87$
NSA$ N.South*America$ CMIP6*GLB$ *155.70$ 164.07$ 0.85$
NSA$ N.South*America$ CORDEX*CORE*SAM*GLB$ *152.89$ 163.10$ 0.84$
NWN$ N.W.North*America$ CMIP5*GLB$ *326.51$ 330.38$ 0.85$
NWN$ N.W.North*America$ CMIP6*GLB$ *315.69$ 319.57$ 0.88$
NWN$ N.W.North*America$ CORDEX*CORE*NAM*GLB$ *247.92$ 251.58$ 0.86$
NWS$ N.W.South*America$ CMIP5*GLB$ *270.73$ 288.76$ 0.84$
NWS$ N.W.South*America$ CMIP6*GLB$ *291.27$ 308.05$ 0.83$
NWS$ N.W.South*America$ CORDEX*CORE*SAM*GLB$ *280.82$ 301.20$ 0.75$
NZ$ New*Zealand$ CMIP5*GLB$ *257.56$ 261.12$ 0.75$
NZ$ New*Zealand$ CMIP6*GLB$ *220.90$ 224.32$ 0.81$
NZ$ New*Zealand$ CORDEX*CORE*AUS*GLB$ *244.32$ 247.60$ 0.89$
RAR$ Russian*Arctic$ CMIP5*GLB$ *311.90$ 315.89$ 0.85$
RAR$ Russian*Arctic$ CMIP6*GLB$ *309.02$ 311.72$ 0.90$
RAR$ Russian*Arctic$ CORDEX*CORE*EUR*GLB$ *333.05$ 257.87$ 0.64$
RFE$ Russian*Far*East$ CMIP5*GLB$ *321.28$ 322.72$ 0.76$
RFE$ Russian*Far*East$ CMIP6*GLB$ *311.42$ 313.17$ 0.81$
RFE$ Russian*Far*East$ CORDEX*CORE*EAS*GLB$ *314.41$ 294.31$ 0.84$
SAH$ Sahara$ CMIP5*GLB$ *338.69$ 338.88$ 0.97$
SAH$ Sahara$ CMIP6*GLB$ *332.34$ 332.67$ 0.94$
SAH$ Sahara$ CORDEX*CORE*AFR*GLB$ *338.64$ 338.97$ 0.91$

SAM$
South*American*
Monsoon$ CMIP5*GLB$ *229.38$ 238.13$ 0.57$

SAM$
South*American*
Monsoon$ CMIP6*GLB$ *241.38$ 247.69$ 0.69$

SAM$
South*American*
Monsoon$ CORDEX*CORE*SAM*GLB$ *223.41$ 232.46$ 0.61$

SAS$ S.Asia$ CMIP5*GLB$ *285.46$ 289.02$ 0.93$
SAS$ S.Asia$ CMIP6*GLB$ *281.35$ 284.95$ 0.93$
SAS$ S.Asia$ CORDEX*CORE*WAS*GLB$ *287.64$ 291.24$ 0.93$
SAS$ S.Asia$ CMIP5*WAS$ *26.21$ 30.68$ 0.93$
SAS$ S.Asia$ CMIP6*WAS$ *20.75$ 30.18$ 0.93$
SAS$ S.Asia$ CORDEX*CORE*WAS$ *27.32$ 39.01$ 0.90$
SAU$ S.Australia$ CMIP5*GLB$ *284.29$ 288.41$ 0.95$
SAU$ S.Australia$ CMIP6*GLB$ *281.01$ 283.78$ 0.96$
SAU$ S.Australia$ CORDEX*CORE*AUS*GLB$ *301.67$ 304.12$ 0.97$
SCA$ S.Central*America$ CMIP5*GLB$ *243.34$ 247.18$ 0.69$
SCA$ S.Central*America$ CMIP6*GLB$ *265.64$ 268.69$ 0.74$
SCA$ S.Central*America$ CORDEX*CORE*CAM*GLB$ *233.91$ 237.80$ 0.76$
SEA$ S.E.Asia$ CMIP5*GLB$ *237.64$ 244.47$ 0.86$
SEA$ S.E.Asia$ CMIP6*GLB$ *252.91$ 259.24$ 0.87$
SEA$ S.E.Asia$ CORDEX*CORE*SEA*GLB$ *199.39$ 209.00$ 0.83$
SEAF$ S.Eastern*Africa$ CMIP5*GLB$ *298.77$ 303.72$ 0.70$
SEAF$ S.Eastern*Africa$ CMIP6*GLB$ *311.99$ 316.49$ 0.71$
SEAF$ S.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ *275.12$ 281.84$ 0.68$
SES$ S.E.South*America$ CMIP5*GLB$ *262.34$ 266.93$ 0.83$
SES$ S.E.South*America$ CMIP6*GLB$ *260.43$ 263.83$ 0.88$



SES$ S.E.South*America$ CORDEX*CORE*SAM*GLB$ *254.50$ 258.68$ 0.87$
SSA$ S.South*America$ CMIP5*GLB$ *358.80$ 370.06$ 0.86$
SSA$ S.South*America$ CMIP6*GLB$ *353.55$ 357.68$ 0.89$
SSA$ S.South*America$ CORDEX*CORE*SAM*GLB$ *341.80$ 347.49$ 0.89$
SWS$ S.W.South*America$ CMIP5*GLB$ *341.51$ 350.97$ 0.88$
SWS$ S.W.South*America$ CMIP6*GLB$ *323.55$ 333.60$ 0.90$
SWS$ S.W.South*America$ CORDEX*CORE*SAM*GLB$ *322.90$ 330.62$ 0.91$
TIB$ Tibetan*Plateau$ CMIP5*GLB$ *353.44$ 357.18$ 0.83$
TIB$ Tibetan*Plateau$ CMIP6*GLB$ *339.72$ 344.07$ 0.81$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS*GLB$ *329.33$ 333.36$ 0.83$
TIB$ Tibetan*Plateau$ CMIP5*WAS$ *48.45$ 61.60$ 0.80$
TIB$ Tibetan*Plateau$ CMIP6*WAS$ *30.71$ 53.98$ 0.74$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS$ *18.56$ 54.47$ 0.76$
WAF$ Western*Africa$ CMIP5*GLB$ *339.46$ 341.35$ 0.90$
WAF$ Western*Africa$ CMIP6*GLB$ *311.03$ 312.59$ 0.93$
WAF$ Western*Africa$ CORDEX*CORE*AFR*GLB$ *321.65$ 323.33$ 0.91$
WCA$ W.C.Asia$ CMIP5*GLB$ *309.97$ 321.49$ 0.75$
WCA$ W.C.Asia$ CMIP6*GLB$ *304.91$ 317.83$ 0.72$
WCA$ W.C.Asia$ CORDEX*CORE*WAS*GLB$ *302.88$ 317.47$ 0.66$
WCE$ West&Central*Europe$ CMIP5*GLB$ *274.90$ 275.73$ 0.89$
WCE$ West&Central*Europe$ CMIP6*GLB$ *265.14$ 265.87$ 0.91$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR*GLB$ *264.55$ 265.19$ 0.93$
WCE$ West&Central*Europe$ CMIP5*EUR$ *32.12$ 35.65$ 0.89$
WCE$ West&Central*Europe$ CMIP6*EUR$ *22.24$ 25.51$ 0.92$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR$ *22.36$ 24.57$ 0.95$
WNA$ W.North*America$ CMIP5*CAM$ *35.14$ 46.59$ 0.84$
WNA$ W.North*America$ CMIP6*CAM$ *28.63$ 39.17$ 0.88$
WNA$ W.North*America$ CMIP5*GLB$ *292.19$ 296.94$ 0.90$
WNA$ W.North*America$ CMIP6*GLB$ *289.01$ 293.55$ 0.91$
WNA$ W.North*America$ CORDEX*CORE*NAM*GLB$ *222.87$ 231.02$ 0.93$
WNA$ W.North*America$ CORDEX*CORE*NAM$ 36.95$ 47.72$ 0.90$
WSAF$ W.Southern*Africa$ CMIP5*GLB$ *358.95$ 359.53$ 0.94$
WSAF$ W.Southern*Africa$ CMIP6*GLB$ *347.63$ 348.31$ 0.92$
WSAF$ W.Southern*Africa$ CORDEX*CORE*AFR*GLB$ *344.55$ 345.30$ 0.92$
WSB$ W.Siberia$ CMIP5*GLB$ *282.11$ 284.02$ 0.95$
WSB$ W.Siberia$ CMIP6*GLB$ *273.49$ 275.66$ 0.96$
WSB$ W.Siberia$ CORDEX*CORE*EAS*GLB$ *268.23$ 297.37$ 0.90$
#

P99%
Region%
acronym% Region% Ensemble%

BIAS%
(mm/day)% BIAS%%%

RMSE%
(mm/day)% CORR%

ARP$ Arabian*Peninsula$ CMIP5_ALL*GLB$ 2.71$ 97.60$ 3.57$ 0.65$
ARP$ Arabian*Peninsula$ CMIP5*GLB$ 2.59$ 93.38$ 3.65$ 0.67$
ARP$ Arabian*Peninsula$ CMIP6*GLB$ 1.11$ 39.79$ 2.08$ 0.74$
ARP$ Arabian*Peninsula$ CORDEX*CORE*AFR*GLB$ 5.13$ 183.56$ 7.32$ 0.73$
ARP$ Arabian*Peninsula$ CORDEX44*AFR*GLB$ 2.98$ 106.09$ 5.00$ 0.73$
CAF$ Central*Africa$ CMIP5_ALL*GLB$ *12.38$ *32.74$ 14.23$ 0.81$
CAF$ Central*Africa$ CMIP5*GLB$ *11.23$ *29.70$ 13.98$ 0.67$
CAF$ Central*Africa$ CMIP6*GLB$ *1.16$ *3.16$ 7.18$ 0.87$
CAF$ Central*Africa$ CORDEX*CORE*AFR*GLB$ *2.16$ *5.84$ 7.74$ 0.83$



CAF$ Central*Africa$ CORDEX44*AFR*GLB$ *12.35$ *33.36$ 16.20$ 0.57$
CAR$ Caribbean$ CMIP5_ALL*GLB$ *9.55$ *34.02$ 10.58$ 0.70$
CAR$ Caribbean$ CMIP5*GLB$ *5.60$ *19.95$ 7.69$ 0.68$
CAR$ Caribbean$ CMIP6*GLB$ *5.86$ *21.65$ 6.96$ 0.79$
CAR$ Caribbean$ CORDEX*CORE*CAM*GLB$ 13.96$ 48.63$ 17.55$ 0.73$
CAR$ Caribbean$ CORDEX44*CAM*GLB$ 7.06$ 25.08$ 11.52$ 0.56$
CAU$ C.Australia$ CMIP5_ALL*GLB$ 0.58$ 3.37$ 3.13$ 0.91$
CAU$ C.Australia$ CMIP5*GLB$ 4.72$ 27.42$ 5.61$ 0.88$
CAU$ C.Australia$ CMIP6*GLB$ 3.58$ 21.01$ 4.33$ 0.93$
CAU$ C.Australia$ CORDEX*CORE*AUS*GLB$ 0.001$ 0.006$ 2.83$ 0.90$
CNA$ C.North*America$ CMIP5_ALL*NAM$ *0.19$ *0.74$ 3.42$ 0.96$
CNA$ C.North*America$ CMIP5*NAM$ 0.54$ 2.15$ 3.82$ 0.96$
CNA$ C.North*America$ CMIP6*NAM$ 3.51$ 14.04$ 4.68$ 0.97$
CNA$ C.North*America$ CMIP5_ALL*GLB$ *4.52$ *15.26$ 6.31$ 0.98$
CNA$ C.North*America$ CMIP5*GLB$ *3.79$ *12.80$ 6.18$ 0.97$
CNA$ C.North*America$ CMIP6*GLB$ *0.57$ *1.97$ 4.19$ 0.98$
CNA$ C.North*America$ CORDEX*CORE*NAM*GLB$ 3.17$ 10.89$ 4.31$ 0.98$
CNA$ C.North*America$ CORDEX44*NAM*GLB$ *2.52$ *8.63$ 4.62$ 0.97$
CNA$ C.North*America$ CORDEX*CORE*NAM$ 7.29$ 29.18$ 8.02$ 0.97$
CNA$ C.North*America$ CORDEX44*NAM$ 1.60$ 6.38$ 3.79$ 0.96$
EAS$ E.Asia$ CMIP5_ALL*GLB$ *0.24$ *0.69$ 7.82$ 0.91$
EAS$ E.Asia$ CMIP5*GLB$ 2.01$ 5.81$ 7.90$ 0.92$
EAS$ E.Asia$ CMIP6*GLB$ 2.48$ 7.37$ 6.63$ 0.94$
EAS$ E.Asia$ CORDEX*CORE*EAS*GLB$ 5.51$ 16.39$ 12.43$ 0.79$
EAS$ E.Asia$ CMIP5_ALL*EAS$ 0.35$ 1.03$ 8.72$ 0.90$
EAS$ E.Asia$ CMIP5*EAS$ 2.60$ 7.65$ 7.84$ 0.92$
EAS$ E.Asia$ CMIP6*EAS$ 3.10$ 9.38$ 6.67$ 0.94$
EAS$ E.Asia$ CORDEX*CORE*EAS$ 5.80$ 17.39$ 12.63$ 0.70$
EAU$ E.Australia$ CMIP5_ALL*GLB$ *6.04$ *18.73$ 10.83$ 0.87$
EAU$ E.Australia$ CMIP5*GLB$ *3.41$ *10.56$ 9.53$ 0.89$
EAU$ E.Australia$ CMIP6*GLB$ 0.82$ 2.76$ 4.44$ 0.93$
EAU$ E.Australia$ CORDEX*CORE*AUS*GLB$ *0.73$ *2.46$ 3.54$ 0.94$
ECA$ E.C.Asia$ CMIP5_ALL*GLB$ 2.78$ 43.00$ 3.75$ 0.90$
ECA$ E.C.Asia$ CMIP5*GLB$ 3.21$ 49.61$ 4.61$ 0.83$
ECA$ E.C.Asia$ CMIP6*GLB$ 1.61$ 23.80$ 2.94$ 0.91$
ECA$ E.C.Asia$ CORDEX*CORE*WAS*GLB$ 7.00$ 104.15$ 10.89$ 0.85$
ECA$ E.C.Asia$ CORDEX44*WAS*GLB$ 4.02$ 59.87$ 5.10$ 0.85$
ECA$ E.C.Asia$ CMIP5_ALL*EAS$ 2.90$ 45.78$ 3.84$ 0.92$
ECA$ E.C.Asia$ CMIP5*EAS$ 3.33$ 52.52$ 4.75$ 0.87$
ECA$ E.C.Asia$ CMIP6*WAS$ 1.72$ 25.89$ 3.09$ 0.92$
ECA$ E.C.Asia$ CORDEX*CORE*WAS$ *16.47$ *54.55$ 14.98$ 0.52$
ECA$ E.C.Asia$ CORDEX44*WAS$ 10.64$ 160.00$ 7.52$ 0.88$
EEU$ E.Europe$ CMIP5_ALL*GLB$ *0.50$ *3.73$ 1.46$ 0.95$
EEU$ E.Europe$ CMIP5*GLB$ 0.09$ 0.68$ 1.31$ 0.94$
EEU$ E.Europe$ CMIP6*GLB$ 0.66$ 4.95$ 1.59$ 0.92$
EEU$ E.Europe$ CORDEX*CORE*EUR*GLB$ 5.65$ 42.50$ 9.58$ 0.34$
EEU$ E.Europe$ CMIP5_ALL*EUR$ 0.08$ 0.58$ 1.59$ 0.77$
EEU$ E.Europe$ CMIP5*EUR$ 0.67$ 5.19$ 2.05$ 0.67$
EEU$ E.Europe$ CMIP6*EUR$ 0.95$ 7.27$ 2.58$ 0.59$
EEU$ E.Europe$ CORDEX*CORE*EUR$ 6.05$ 46.86$ 3.40$ 0.54$



ENA$ E.North*America$ CMIP5_ALL*CAM$ 2.37$ 8.60$ 6.01$ 0.93$
ENA$ E.North*America$ CMIP5*CAM$ 1.92$ 6.95$ 5.89$ 0.93$
ENA$ E.North*America$ CMIP6*CAM$ 6.68$ 24.32$ 8.25$ 0.93$
ENA$ E.North*America$ CMIP5_ALL*GLB$ 0.10$ 0.35$ 4.87$ 0.92$
ENA$ E.North*America$ CMIP5*GLB$ *0.35$ *1.17$ 4.96$ 0.92$
ENA$ E.North*America$ CMIP6*GLB$ 4.05$ 13.48$ 5.95$ 0.94$
ENA$ E.North*America$ CORDEX*CORE*NAM*GLB$ 8.36$ 27.81$ 9.51$ 0.92$
ENA$ E.North*America$ CORDEX44*NAM*GLB$ 2.99$ 9.92$ 5.48$ 0.91$
ENA$ E.North*America$ CORDEX*CORE*NAM$ 11.41$ 41.70$ 12.09$ 0.94$
ENA$ E.North*America$ CORDEX44*NAM$ 5.65$ 20.56$ 7.42$ 0.91$
ESAF$ E.Southern*Africa$ CMIP5_ALL*GLB$ *2.88$ *8.86$ 6.93$ 0.69$
ESAF$ E.Southern*Africa$ CMIP5*GLB$ *0.80$ *2.45$ 6.89$ 0.63$
ESAF$ E.Southern*Africa$ CMIP6*GLB$ 2.83$ 8.95$ 5.88$ 0.80$
ESAF$ E.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 7.36$ 23.40$ 10.57$ 0.71$
ESAF$ E.Southern*Africa$ CORDEX44*AFR*GLB$ *1.75$ *5.57$ 6.59$ 0.74$
ESB$ E.Siberia$ CMIP5_ALL*GLB$ 2.19$ 17.45$ 2.87$ 0.94$
ESB$ E.Siberia$ CMIP5*GLB$ 3.23$ 25.72$ 3.77$ 0.94$
ESB$ E.Siberia$ CMIP6*GLB$ 2.79$ 22.52$ 3.31$ 0.95$
ESB$ E.Siberia$ CORDEX*CORE*EAS*GLB$ 4.75$ 38.24$ 5.63$ 0.86$
ESB$ E.Siberia$ CMIP5_ALL*EAS$ *2.66$ *15.28$ 3.53$ 0.94$
ESB$ E.Siberia$ CMIP5*EAS$ *1.62$ *9.32$ 5.47$ 0.93$
ESB$ E.Siberia$ CMIP6*EAS$ *1.91$ *11.15$ 4.67$ 0.92$
ESB$ E.Siberia$ CORDEX*CORE*EAS$ 0.07$ 0.44$ 6.05$ 0.92$
MDG$ Madagascar$ CMIP5_ALL*GLB$ *14.77$ *30.70$ 17.65$ 0.82$
MDG$ Madagascar$ CMIP5*GLB$ *17.17$ *35.69$ 20.57$ 0.74$
MDG$ Madagascar$ CMIP6*GLB$ *3.62$ *8.02$ 8.37$ 0.87$
MDG$ Madagascar$ CORDEX*CORE*AFR*GLB$ 20.03$ 43.57$ 28.32$ 0.83$
MDG$ Madagascar$ CORDEX44*AFR*GLB$ 2.29$ 4.99$ 11.24$ 0.86$
MED$ Mediterranean$ CMIP5_ALL*GLB$ *3.35$ *20.60$ 5.66$ 0.93$
MED$ Mediterranean$ CMIP5*GLB$ *2.37$ *14.59$ 5.07$ 0.93$
MED$ Mediterranean$ CMIP6*GLB$ *1.63$ *9.93$ 4.35$ 0.94$
MED$ Mediterranean$ CORDEX*CORE*EUR*GLB$ 0.85$ 5.19$ 6.99$ 0.91$
MED$ Mediterranean$ CMIP5_ALL*EUR$ *3.09$ *19.29$ 4.90$ 0.88$
MED$ Mediterranean$ CMIP5*EUR$ *2.11$ *13.19$ 4.47$ 0.88$
MED$ Mediterranean$ CMIP6*EUR$ *1.74$ *10.51$ 4.26$ 0.90$
MED$ Mediterranean$ CORDEX*CORE*EUR$ 0.74$ 4.45$ 8.57$ 0.85$
NAU$ N.Australia$ CMIP5_ALL*GLB$ *7.93$ *21.31$ 8.66$ 0.94$
NAU$ N.Australia$ CMIP5*GLB$ *2.69$ *7.24$ 5.50$ 0.88$
NAU$ N.Australia$ CMIP6*GLB$ *2.00$ *5.29$ 4.63$ 0.93$
NAU$ N.Australia$ CORDEX*CORE*AUS*GLB$ 0.22$ 0.59$ 12.40$ 0.91$
NCA$ N.Central*America$ CMIP5_ALL*CAM$ 3.41$ 16.80$ 5.94$ 0.90$
NCA$ N.Central*America$ CMIP5*CAM$ 3.29$ 16.23$ 6.23$ 0.87$
NCA$ N.Central*America$ CMIP6*CAM$ 5.07$ 24.09$ 8.65$ 0.84$
NCA$ N.Central*America$ CORDEX*CORE*CAM$ 9.70$ 45.88$ 14.56$ 0.85$
NCA$ N.Central*America$ CORDEX44*CAM$ 9.37$ 44.41$ 14.43$ 0.83$
NCA$ N.Central*America$ CMIP5_ALL*GLB$ 1.56$ 7.03$ 5.45$ 0.92$
NCA$ N.Central*America$ CMIP5*GLB$ 1.44$ 6.51$ 5.99$ 0.88$
NCA$ N.Central*America$ CMIP6*GLB$ 4.12$ 18.68$ 7.79$ 0.87$
NCA$ N.Central*America$ CORDEX*CORE*CAM*GLB$ 8.91$ 40.09$ 14.09$ 0.87$
NCA$ N.Central*America$ CORDEX44*CAM*GLB$ 8.27$ 37.26$ 13.30$ 0.86$



NEAF$ N.Eastern*Africa$ CMIP5_ALL*GLB$ *2.43$ *11.58$ 5.99$ 0.87$
NEAF$ N.Eastern*Africa$ CMIP5*GLB$ *1.65$ *7.85$ 5.11$ 0.92$
NEAF$ N.Eastern*Africa$ CMIP6*GLB$ *1.17$ *5.56$ 5.75$ 0.87$
NEAF$ N.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ 0.40$ 1.89$ 6.81$ 0.80$
NEAF$ N.Eastern*Africa$ CORDEX44*AFR*GLB$ *1.32$ *6.29$ 6.54$ 0.82$
NEN$ N.E.North*America$ CMIP5_ALL*GLB$ 1.11$ 8.67$ 2.50$ 0.96$
NEN$ N.E.North*America$ CMIP5*GLB$ 0.89$ 6.90$ 2.28$ 0.96$
NEN$ N.E.North*America$ CMIP6*GLB$ 2.92$ 22.79$ 3.69$ 0.96$
NEN$ N.E.North*America$ CORDEX*CORE*NAM*GLB$ 3.34$ 26.28$ 4.34$ 0.94$
NEN$ N.E.North*America$ CORDEX44*NAM*GLB$ 4.11$ 32.49$ 3.89$ 0.93$
NES$ N.E.South*America$ CMIP5_ALL*GLB$ *3.28$ *9.20$ 7.94$ 0.64$
NES$ N.E.South*America$ CMIP5*GLB$ *5.38$ *15.08$ 8.83$ 0.69$
NES$ N.E.South*America$ CMIP6*GLB$ 7.10$ 20.37$ 10.81$ 0.57$
NES$ N.E.South*America$ CORDEX*CORE*SAM*GLB$ 8.95$ 25.64$ 12.25$ 0.78$
NES$ N.E.South*America$ CORDEX44*SAM*GLB$ *8.22$ *23.60$ 11.69$ 0.52$
NEU$ N.Europe$ CMIP5_ALL*GLB$ *0.71$ *4.35$ 3.04$ 0.92$
NEU$ N.Europe$ CMIP5*GLB$ *0.41$ *2.54$ 3.14$ 0.92$
NEU$ N.Europe$ CMIP6*GLB$ 1.10$ 6.79$ 2.79$ 0.94$
NEU$ N.Europe$ CORDEX*CORE*EUR*GLB$ 2.74$ 16.91$ 5.36$ 0.88$
NEU$ N.Europe$ CMIP5_ALL*EUR$ *1.36$ *8.04$ 3.98$ 0.92$
NEU$ N.Europe$ CMIP5*EUR$ *1.07$ *6.30$ 4.02$ 0.92$
NEU$ N.Europe$ CMIP6*EUR$ 0.22$ 1.26$ 4.57$ 0.92$
NEU$ N.Europe$ CORDEX*CORE*EUR$ 1.91$ 11.24$ 4.41$ 0.90$
NSA$ N.South*America$ CMIP5_ALL*GLB$ *19.88$ *42.57$ 20.42$ 0.86$
NSA$ N.South*America$ CMIP5*GLB$ *17.86$ *38.23$ 18.72$ 0.80$
NSA$ N.South*America$ CMIP6*GLB$ *12.28$ *26.09$ 13.68$ 0.84$
NSA$ N.South*America$ CORDEX*CORE*SAM*GLB$ *8.20$ *17.48$ 13.05$ 0.75$
NSA$ N.South*America$ CORDEX44*SAM*GLB$ *25.14$ *53.60$ 26.16$ 0.67$
NWN$ N.W.North*America$ CMIP5_ALL*GLB$ 0.86$ 6.51$ 4.02$ 0.92$
NWN$ N.W.North*America$ CMIP5*GLB$ 1.02$ 7.69$ 4.14$ 0.92$
NWN$ N.W.North*America$ CMIP6*GLB$ 2.03$ 15.15$ 4.89$ 0.92$
NWN$ N.W.North*America$ CORDEX*CORE*NAM*GLB$ 4.57$ 34.28$ 8.73$ 0.90$
NWN$ N.W.North*America$ CORDEX44*NAM*GLB$ 3.40$ 25.55$ 6.43$ 0.92$
NWS$ N.W.South*America$ CMIP5_ALL*GLB$ *1.19$ *3.17$ 17.60$ 0.59$
NWS$ N.W.South*America$ CMIP5*GLB$ *6.41$ *17.00$ 17.27$ 0.68$
NWS$ N.W.South*America$ CMIP6*GLB$ 6.80$ 18.37$ 16.92$ 0.74$
NWS$ N.W.South*America$ CORDEX*CORE*SAM*GLB$ 20.16$ 87.68$ 57.55$ 0.57$
NWS$ N.W.South*America$ CORDEX44*SAM*GLB$ *9.11$ *24.77$ 23.63$ 0.46$
NZ$ New*Zealand$ CMIP5_ALL*GLB$ *0.90$ *2.94$ 8.33$ 0.75$
NZ$ New*Zealand$ CMIP5*GLB$ *2.23$ *7.25$ 8.72$ 0.72$
NZ$ New*Zealand$ CMIP6*GLB$ 2.45$ 8.19$ 6.32$ 0.86$
NZ$ New*Zealand$ CORDEX*CORE*AUS*GLB$ 19.23$ 60.53$ 25.63$ 0.88$
NZ$ New*Zealand$ CORDEX44*AUS*GLB$ 27.97$ 2908.80$ 981.06$ 0.92$
RAR$ Russian*Arctic$ CMIP5_ALL*GLB$ 2.35$ 28.94$ 2.95$ 0.83$
RAR$ Russian*Arctic$ CMIP5*GLB$ 2.70$ 33.21$ 3.25$ 0.83$
RAR$ Russian*Arctic$ CMIP6*GLB$ 3.37$ 39.79$ 3.86$ 0.85$
RAR$ Russian*Arctic$ CORDEX*CORE*EUR*GLB$ 13.23$ 156.49$ 19.07$ 0.38$
RFE$ Russian*Far*East$ CMIP5_ALL*GLB$ 3.91$ 25.76$ 4.59$ 0.93$
RFE$ Russian*Far*East$ CMIP5*GLB$ 4.25$ 28.04$ 4.89$ 0.93$
RFE$ Russian*Far*East$ CMIP6*GLB$ 5.00$ 33.42$ 5.64$ 0.93$



RFE$ Russian*Far*East$ CORDEX*CORE*EAS*GLB$ 12.35$ 82.97$ 10.51$ 0.83$
SAH$ Sahara$ CMIP5_ALL*GLB$ *1.79$ *28.68$ 4.64$ 0.98$
SAH$ Sahara$ CMIP5*GLB$ *0.51$ *8.18$ 3.23$ 0.97$
SAH$ Sahara$ CMIP6*GLB$ *2.40$ *47.88$ 4.32$ 0.96$
SAH$ Sahara$ CORDEX*CORE*AFR*GLB$ *0.33$ *6.13$ 3.38$ 0.93$
SAH$ Sahara$ CORDEX44*AFR*GLB$ 0.42$ 7.66$ 2.41$ 0.96$

SAM$
South*American*
Monsoon$ CMIP5_ALL*GLB$ *8.50$ *20.78$ 14.60$ 0.42$

SAM$
South*American*
Monsoon$ CMIP5*GLB$ *6.12$ *14.97$ 12.60$ 0.50$

SAM$
South*American*
Monsoon$ CMIP6*GLB$ 1.44$ 3.50$ 8.43$ 0.73$

SAM$
South*American*
Monsoon$ CORDEX*CORE*SAM*GLB$ 4.40$ 10.76$ 19.13$ 0.41$

SAM$
South*American*
Monsoon$ CORDEX44*SAM*GLB$ *13.07$ *31.92$ 19.85$ 0.39$

SAS$ S.Asia$ CMIP5_ALL*GLB$ *7.92$ *23.73$ 17.68$ 0.77$
SAS$ S.Asia$ CMIP5*GLB$ *3.45$ *10.34$ 15.15$ 0.81$
SAS$ S.Asia$ CMIP6*GLB$ *2.78$ *8.33$ 14.51$ 0.82$
SAS$ S.Asia$ CORDEX*CORE*WAS*GLB$ 7.31$ 21.83$ 19.56$ 0.85$
SAS$ S.Asia$ CORDEX44*WAS*GLB$ 2.38$ 7.10$ 14.57$ 0.82$
SAS$ S.Asia$ CMIP5_ALL*WAS$ *18.80$ *42.47$ 22.26$ 0.75$
SAS$ S.Asia$ CMIP5*WAS$ *14.33$ *32.37$ 18.12$ 0.76$
SAS$ S.Asia$ CMIP6*WAS$ *16.17$ *34.59$ 20.96$ 0.81$
SAS$ S.Asia$ CORDEX*CORE*WAS$ *5.82$ *12.48$ 17.91$ 0.83$
SAS$ S.Asia$ CORDEX44*WAS$ *10.53$ *22.70$ 17.56$ 0.83$
SAU$ S.Australia$ CMIP5_ALL*GLB$ *0.43$ *2.52$ 3.27$ 0.91$
SAU$ S.Australia$ CMIP5*GLB$ 1.20$ 7.05$ 3.83$ 0.85$
SAU$ S.Australia$ CMIP6*GLB$ 1.20$ 7.07$ 3.23$ 0.93$
SAU$ S.Australia$ CORDEX*CORE*AUS*GLB$ 2.24$ 13.11$ 3.94$ 0.95$
SCA$ S.Central*America$ CMIP5_ALL*GLB$ *15.40$ *38.46$ 17.59$ 0.62$
SCA$ S.Central*America$ CMIP5*GLB$ *14.54$ *36.32$ 16.44$ 0.68$
SCA$ S.Central*America$ CMIP6*GLB$ *7.26$ *17.44$ 13.39$ 0.62$
SCA$ S.Central*America$ CORDEX*CORE*CAM*GLB$ 13.90$ 33.41$ 31.10$ 0.65$
SCA$ S.Central*America$ CORDEX44*CAM*GLB$ 1.20$ 2.88$ 25.04$ 0.53$
SEA$ S.E.Asia$ CMIP5_ALL*GLB$ *10.65$ *19.66$ 17.44$ 0.65$
SEA$ S.E.Asia$ CMIP5*GLB$ *18.49$ *34.15$ 23.74$ 0.52$
SEA$ S.E.Asia$ CMIP6*GLB$ *1.28$ *2.37$ 13.52$ 0.67$
SEA$ S.E.Asia$ CORDEX*CORE*SEA*GLB$ *6.54$ *12.15$ 23.25$ 0.62$
SEAF$ S.Eastern*Africa$ CMIP5_ALL*GLB$ *5.12$ *17.23$ 7.52$ 0.71$
SEAF$ S.Eastern*Africa$ CMIP5*GLB$ *6.59$ *22.19$ 8.52$ 0.72$
SEAF$ S.Eastern*Africa$ CMIP6*GLB$ 0.31$ 1.05$ 8.48$ 0.66$
SEAF$ S.Eastern*Africa$ CORDEX*CORE*AFR*GLB$ *4.26$ *14.38$ 10.15$ 0.62$
SEAF$ S.Eastern*Africa$ CORDEX44*AFR*GLB$ *3.32$ *11.18$ 11.62$ 0.62$
SES$ S.E.South*America$ CMIP5_ALL*GLB$ *8.51$ *21.95$ 11.84$ 0.83$
SES$ S.E.South*America$ CMIP5*GLB$ *7.17$ *18.49$ 11.06$ 0.82$
SES$ S.E.South*America$ CMIP6*GLB$ *1.31$ *3.42$ 7.42$ 0.89$
SES$ S.E.South*America$ CORDEX*CORE*SAM*GLB$ 9.38$ 24.46$ 13.59$ 0.85$
SES$ S.E.South*America$ CORDEX44*SAM*GLB$ *8.17$ *21.27$ 12.37$ 0.79$
SSA$ S.South*America$ CMIP5_ALL*GLB$ 1.50$ 9.73$ 6.83$ 0.89$



SSA$ S.South*America$ CMIP5*GLB$ 1.18$ 7.64$ 6.74$ 0.89$
SSA$ S.South*America$ CMIP6*GLB$ 3.58$ 24.51$ 6.74$ 0.81$
SSA$ S.South*America$ CORDEX*CORE*SAM*GLB$ 9.61$ 64.41$ 22.88$ 0.72$
SSA$ S.South*America$ CORDEX44*SAM*GLB$ 3.63$ 24.04$ 11.34$ 0.76$
SWS$ S.W.South*America$ CMIP5_ALL*GLB$ 4.76$ 28.23$ 9.06$ 0.92$
SWS$ S.W.South*America$ CMIP5*GLB$ 6.09$ 36.12$ 10.81$ 0.87$
SWS$ S.W.South*America$ CMIP6*GLB$ 6.44$ 38.98$ 8.33$ 0.95$
SWS$ S.W.South*America$ CORDEX*CORE*SAM*GLB$ 21.68$ 137.24$ 32.77$ 0.80$
SWS$ S.W.South*America$ CORDEX44*SAM*GLB$ 12.90$ 82.44$ 18.23$ 0.87$
TIB$ Tibetan*Plateau$ CMIP5_ALL*GLB$ 7.26$ 44.07$ 10.61$ 0.90$
TIB$ Tibetan*Plateau$ CMIP5*GLB$ 10.40$ 63.15$ 13.43$ 0.92$
TIB$ Tibetan*Plateau$ CMIP6*GLB$ 5.20$ 35.60$ 9.75$ 0.87$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS*GLB$ 15.30$ 104.93$ 25.43$ 0.87$
TIB$ Tibetan*Plateau$ CORDEX44*WAS*GLB$ 5.74$ 39.89$ 11.76$ 0.88$
TIB$ Tibetan*Plateau$ CMIP5_ALL*WAS$ *28.84$ *54.87$ 22.55$ 0.93$
TIB$ Tibetan*Plateau$ CMIP5*WAS$ *25.70$ *48.89$ 16.06$ 0.96$
TIB$ Tibetan*Plateau$ CMIP6*WAS$ *28.13$ *58.67$ 21.60$ 0.88$
TIB$ Tibetan*Plateau$ CORDEX*CORE*WAS$ *17.74$ *37.26$ 26.42$ 0.87$
TIB$ Tibetan*Plateau$ CORDEX44*WAS$ *27.55$ *57.77$ 20.26$ 0.77$
WAF$ Western*Africa$ CMIP5_ALL*GLB$ *10.90$ *29.63$ 13.02$ 0.85$
WAF$ Western*Africa$ CMIP5*GLB$ *4.54$ *12.35$ 10.56$ 0.67$
WAF$ Western*Africa$ CMIP6*GLB$ *0.30$ *0.85$ 9.27$ 0.85$
WAF$ Western*Africa$ CORDEX*CORE*AFR*GLB$ 5.46$ 15.42$ 20.31$ 0.83$
WAF$ Western*Africa$ CORDEX44*AFR*GLB$ *2.49$ *7.00$ 9.56$ 0.82$
WCA$ W.C.Asia$ CMIP5_ALL*GLB$ 0.29$ 2.56$ 4.62$ 0.86$
WCA$ W.C.Asia$ CMIP5*GLB$ 1.12$ 9.90$ 4.74$ 0.86$
WCA$ W.C.Asia$ CMIP6*GLB$ 1.70$ 15.51$ 4.73$ 0.86$
WCA$ W.C.Asia$ CORDEX*CORE*WAS*GLB$ 4.67$ 42.56$ 10.23$ 0.84$
WCA$ W.C.Asia$ CORDEX44*WAS*GLB$ 3.47$ 31.55$ 6.31$ 0.86$
WCE$ West&Central*Europe$ CMIP5_ALL*GLB$ *1.97$ *10.85$ 2.71$ 0.88$
WCE$ West&Central*Europe$ CMIP5*GLB$ *1.88$ *10.34$ 2.79$ 0.85$
WCE$ West&Central*Europe$ CMIP6*GLB$ *0.72$ *3.88$ 2.14$ 0.91$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR*GLB$ 0.17$ 0.93$ 4.45$ 0.87$
WCE$ West&Central*Europe$ CMIP5_ALL*EUR$ *0.32$ *1.91$ 2.19$ 0.92$
WCE$ West&Central*Europe$ CMIP5*EUR$ *0.22$ *1.34$ 2.39$ 0.89$
WCE$ West&Central*Europe$ CMIP6*EUR$ 0.78$ 4.54$ 3.20$ 0.90$
WCE$ West&Central*Europe$ CORDEX*CORE*EUR$ 1.66$ 9.71$ 4.69$ 0.86$
WNA$ W.North*America$ CMIP5_ALL*CAM$ 3.02$ 18.07$ 9.88$ 0.80$
WNA$ W.North*America$ CMIP5*CAM$ 2.22$ 13.28$ 9.91$ 0.79$
WNA$ W.North*America$ CMIP6*CAM$ 2.88$ 16.64$ 9.79$ 0.84$
WNA$ W.North*America$ CMIP5_ALL*GLB$ 2.96$ 17.62$ 5.80$ 0.92$
WNA$ W.North*America$ CMIP5*GLB$ 2.16$ 12.85$ 5.70$ 0.92$
WNA$ W.North*America$ CMIP6*GLB$ 3.49$ 20.91$ 6.13$ 0.92$
WNA$ W.North*America$ CORDEX*CORE*NAM*GLB$ 9.19$ 54.61$ 12.82$ 0.91$
WNA$ W.North*America$ CORDEX44*NAM*GLB$ 4.89$ 29.15$ 8.09$ 0.95$
WNA$ W.North*America$ CORDEX*CORE*NAM$ 8.73$ 50.98$ 13.28$ 0.87$
WNA$ W.North*America$ CORDEX44*NAM$ 4.65$ 27.34$ 8.96$ 0.91$
WSAF$ W.Southern*Africa$ CMIP5_ALL*GLB$ 2.16$ 11.99$ 4.95$ 0.90$
WSAF$ W.Southern*Africa$ CMIP5*GLB$ 5.79$ 32.19$ 7.42$ 0.91$
WSAF$ W.Southern*Africa$ CMIP6*GLB$ 5.58$ 29.76$ 7.67$ 0.89$



WSAF$ W.Southern*Africa$ CORDEX*CORE*AFR*GLB$ 9.67$ 51.36$ 11.73$ 0.85$
WSAF$ W.Southern*Africa$ CORDEX44*AFR*GLB$ 3.44$ 18.42$ 6.64$ 0.84$
WSB$ W.Siberia$ CMIP5_ALL*GLB$ 0.27$ 2.38$ 1.64$ 0.90$
WSB$ W.Siberia$ CMIP5*GLB$ 0.53$ 4.71$ 1.61$ 0.91$
WSB$ W.Siberia$ CMIP6*GLB$ 1.26$ 11.46$ 2.00$ 0.92$
WSB$ W.Siberia$ CORDEX*CORE*EAS*GLB$ 2.08$ 18.89$ 5.71$ 0.74$
#
Table&3:&the#area#average#values#(land#point#only)#for#the#bias,#bias#in#%,#RMSE#and#spatial#correlation#
for#TX35,#HW,#GDD,#CDD,#HDD,#DF,#NDD#and#P99#indicator.#CMIP5WALL#is#the#whole#CMIP5#ensemble;#
CMIP5#is#the#ensemble#of#the#driving#GCMs;#CMIP6#is#the#CMIP6#ensemble;#CORDEXWCOREW"CORDEX#
REGION"#is#the#CORDEXWCORE#ensemble#over#a#specific#CORDEX#Region,#as#in#Table#2;#CORDEX44W
"CORDEX#REGION"#is#the#CORDEX#0.44#ensemble#over#a#specific#CORDEX#Region,#as#inTable#2.#Each#
ensemble#is#compared#with#the#CPC#Global#Dataset#(CMIP5WALLWGBL;#CMIP5WGBL;#CMIP6WGBL;#
CORDEXWCOREW"CORDEX#REGION"WGBL;#CORDEX44W"CORDEX#REGION"WGBL)#and#with#the#regional#
one,#where#available#(CMIP5WALLW"CORDEX#REGION";#CMIP5W"CORDEX#REGION";#CMIP6W"CORDEX#
REGION";#CORDEXWCOREW"CORDEX#REGION";#CORDEX44W"CORDEX#REGION").#
#
#
Region&
acronym&

Region&
&

Ensemble& HW&
(N./year)&

TX>35&
(N.days/&
year)&

GDD&(Deg./&
year)&

CDD&
(Deg./&
year)&

HDD&
(Deg./&
year)&

ARP$
Arabian*
Peninsula$ CMIP5*ALL# 8.81# //# //# //# //#

ARP$
Arabian*
Peninsula$ CMIP5# 7.90# 52.65# 45.16# 56.94# *11.39#

ARP$
Arabian*
Peninsula$ CMIP6# 9.48# 68.89# 53.85# 79.33# *10.22#

ARP$
Arabian*
Peninsula$

CORDEX*
CORE*AFR# 8.78# 69.24# 49.42# 72.41# *9.61#

ARP$
Arabian*
Peninsula$

CORDEX44*
AFR# 9.20# //# //# //# //#

CAF$ Central*Africa$ CMIP5*ALL# 5.61# //# //# //# //#
CAF$ Central*Africa$ CMIP5# 4.69# 76.86# 32.81# 56.51# *0.85#
CAF$ Central*Africa$ CMIP6# 6.57# 92.91# 40.99# 70.64# *0.57#

CAF$ Central*Africa$
CORDEX*
CORE*AFR# 6.33# 118.42# 39.42# 67.98# *0.41#

CAF$ Central*Africa$
CORDEX44*
AFR# 7.12# //# //# //# //#

CAR$ Caribbean$ CMIP5*ALL# 1.69# //# //# //# //#
CAR$ Caribbean$ CMIP5# 0.09# 19.20# 27.76# 46.93# 0.00#
CAR$ Caribbean$ CMIP6# 2.65# 23.55# 34.38# 66.78# 0.00#

CAR$ Caribbean$
CORDEX*
CORE*CAM# 3.57# 75.02# 31.51# 51.94# *0.22#

CAR$ Caribbean$
CORDEX44*
CAM# 2.56# //# //# //# //#

CAU$ C.Australia$ CMIP5*ALL# 8.97# //# //# //# //#
CAU$ C.Australia$ CMIP5# 6.34# 54.29# 28.47# 33.99# *9.88#
CAU$ C.Australia$ CMIP6# 9.42# 73.89# 46.18# 62.49# *9.75#

CAU$ C.Australia$
CORDEX*
CORE*AUS# 8.60# 71.20# 38.27# 54.57# *5.98#

CAU$ C.Australia$
CORDEX44*
AUS# 7.27# //# //# //# //#



CNA$
C.North*
America$ CMIP5*ALL# 8.86# //# //# //# //#

CNA$
C.North*
America$ CMIP5# 9.24# 41.59# 46.42# 31.44# *53.83#

CNA$
C.North*
America$ CMIP6# 9.79# 53.35# 57.77# 39.86# *57.12#

CNA$
C.North*
America$

CORDEX*
CORE*NAM# 7.00# 40.62# 38.62# 22.08# *42.20#

CNA$
C.North*
America$

CORDEX44*
NAM# 7.04# //# //# //# //#

EAS$ E.Asia$ CMIP5*ALL# 8.62# //# //# //# //#
EAS$ E.Asia$ CMIP5# 7.42# 21.16# 38.75# 23.87# *42.34#
EAS$ E.Asia$ CMIP6# 10.00# 31.01# 48.37# 31.29# *48.89#

EAS$ E.Asia$
CORDEX*
CORE*EAS# 6.88# 29.27# 35.49# 23.38# *46.62#

EAS$ E.Asia$
CORDEX44*
EAS# 7.08# //# //# //# //#

EAU$ E.Australia$ CMIP5*ALL# 6.26# //# //# //# //#
EAU$ E.Australia$ CMIP5# 3.82# 37.94# 26.65# 25.04# *12.17#
EAU$ E.Australia$ CMIP6# 7.62# 53.13# 42.54# 45.50# *13.91#

EAU$ E.Australia$
CORDEX*
CORE*AUS# 7.05# 56.79# 35.26# 35.28# *12.77#

EAU$ E.Australia$
CORDEX44*
AUS# 6.32# //# //# //# //#

ECA$ E.C.Asia$ CMIP5*ALL# 10.27# //# //# //# //#
ECA$ E.C.Asia$ CMIP5# 9.11# 25.75# 42.79# 19.42# *66.12#
ECA$ E.C.Asia$ CMIP6# 11.03# 38.32# 56.80# 26.92# *69.33#

ECA$ E.C.Asia$
CORDEX*
CORE*EAS# 9.51# 28.14# 40.44# 21.34# *61.50#

ECA$ E.C.Asia$
CORDEX44*
EAS# 7.68# //# //# //# //#

EEU$ E.Europe$ CMIP5*ALL# 7.65# //# //# //# //#
EEU$ E.Europe$ CMIP5# 7.55# 17.45# 41.92# 17.51# *71.54#
EEU$ E.Europe$ CMIP6# 7.87# 24.03# 53.16# 20.74# *84.59#

EEU$ E.Europe$
CORDEX*
CORE*EUR# 7.74# 15.32# 41.60# 13.51# *74.73#

EEU$ E.Europe$
CORDEX44*
EUR# //# //# //# //# //#

ENA$
E.North*
America$ CMIP5*ALL# 8.25# //# //# //# //#

ENA$
E.North*
America$ CMIP5# 8.58# 22.51# 44.15# 22.61# *61.87#

ENA$
E.North*
America$ CMIP6# 9.78# 24.91# 52.68# 28.61# *63.51#

ENA$
E.North*
America$

CORDEX*
CORE*NAM# 6.00# 18.10# 37.23# 13.52# *50.60#

ENA$
E.North*
America$

CORDEX44*
NAM# 6.47# //# //# //# //#

ESAF$
E.Southern*
Africa$ CMIP5*ALL# 7.43# //# //# //# //#

ESAF$ E.Southern* CMIP5# 6.89# 53.36# 31.89# 41.79# *7.89#



Africa$

ESAF$
E.Southern*
Africa$ CMIP6# 8.83# 72.53# 46.44# 58.52# *8.38#

ESAF$
E.Southern*
Africa$

CORDEX*
CORE*AFR# 8.98# 101.37# 45.01# 58.00# *7.86#

ESAF$
E.Southern*
Africa$

CORDEX44*
AFR# 8.77# //# //# //# //#

ESB$ E.Siberia$ CMIP5*ALL# 8.68# # # # #
ESB$ E.Siberia$ CMIP5# 8.47# 4.62# 34.36# 7.50# *93.56#
ESB$ E.Siberia$ CMIP6# 9.25# 8.91# 50.19# 11.48# *106.72#

ESB$ E.Siberia$
CORDEX*
CORE*EAS# 7.28# 3.77# 33.80# 7.71# *114.71#

ESB$ E.Siberia$
CORDEX44*
EAS# 7.13# //# //# //# //#

MDG$ Madagascar$ CMIP5*ALL# 3.66# //# //# //# //#
MDG$ Madagascar$ CMIP5# 2.68# 26.23# 25.28# 44.26# *1.01#
MDG$ Madagascar$ CMIP6# 5.20# 38.66# 36.84# 56.35# *1.37#

MDG$ Madagascar$
CORDEX*
CORE*AFR# 5.20# 80.89# 36.72# 45.16# *2.73#

MDG$ Madagascar$
CORDEX44*
AFR# 5.03# //# //# //# //#

MED$ Mediterranean$ CMIP5*ALL# 8.25# //# //# //# //#
MED$ Mediterranean$ CMIP5# 7.37# 39.62# 44.36# 33.50# *25.53#
MED$ Mediterranean$ CMIP6# 9.02# 52.91# 56.22# 44.53# *32.26#

MED$ Mediterranean$
CORDEX*
CORE*EUR# 8.10# 47.74# 44.95# 31.58# *31.27#

MED$ Mediterranean$
CORDEX44*
EUR# //# //# //# //# //#

NAU$ N.Australia$ CMIP5*ALL# 6.90# //# //# //# //#
NAU$ N.Australia$ CMIP5# 3.88# 69.95# 22.62# 43.82# *1.51#
NAU$ N.Australia$ CMIP6# 6.72# 86.81# 37.62# 68.99# *1.63#

NAU$ N.Australia$
CORDEX*
CORE*AUS# 6.15# 91.16# 32.15# 56.56# *0.97#

NAU$ N.Australia$
CORDEX44*
AUS# 6.51# //# //# //# //#

NCA$
N.Central*
America$ CMIP5*ALL# 8.51# //# //# //# //#

NCA$
N.Central*
America$ CMIP5# 8.27# 43.73# 39.45# 33.49# *20.89#

NCA$
N.Central*
America$ CMIP6# 9.84# 59.60# 48.65# 48.77# *22.16#

NCA$
N.Central*
America$

CORDEX*
CORE*CAM# 8.64# 61.16# 38.45# 38.90# *15.55#

NCA$
N.Central*
America$

CORDEX44*
CAM# 7.23# //# //# //# //#

NEAF$
N.Eastern*
Africa$ CMIP5*ALL# 5.96# //# //# //# //#

NEAF$
N.Eastern*
Africa$ CMIP5# 4.73# 91.64# 36.06# 49.18# *1.56#

NEAF$
N.Eastern*
Africa$ CMIP6# 7.14# 92.65# 40.37# 67.74# *1.61#



NEAF$
N.Eastern*
Africa$

CORDEX*
CORE*AFR# 6.82# 118.01# 44.04# 73.29# *2.11#

NEAF$
N.Eastern*
Africa$

CORDEX44*
AFR# 8.00# //# //# //# //#

NEN$
N.E.North*
America$ CMIP5*ALL# 6.89# //# //# //# //#

NEN$
N.E.North*
America$ CMIP5# 7.38# 3.70# 25.72# 4.50# *163.72#

NEN$
N.E.North*
America$ CMIP6# 6.72# 3.52# 37.70# 5.05# *150.27#

NEN$
N.E.North*
America$

CORDEX*
CORE*NAM# 5.59# 0.58# 19.73# 1.36# *109.26#

NEN$
N.E.North*
America$

CORDEX44*
NAM# 6.23# //# //# //# //#

NES$
N.E.South*
America$ CMIP5*ALL# 5.68# //# //# //# //#

NES$
N.E.South*
America$ CMIP5# 4.24# 71.16# 27.51# 55.92# *0.83#

NES$
N.E.South*
America$ CMIP6# 6.43# 93.34# 44.01# 74.01# *0.64#

NES$
N.E.South*
America$

CORDEX*
CORE*SAM# 5.33# 108.91# 37.39# 61.16# *0.50#

NES$
N.E.South*
America$

CORDEX44*
SAM# 6.55# //# //# //# //#

NEU$ N.Europe$ CMIP5*ALL# 6.64# //# //# //# //#
NEU$ N.Europe$ CMIP5# 5.80# 2.01# 32.46# 4.84# *72.41#
NEU$ N.Europe$ CMIP6# 7.34# 0.73# 41.98# 3.69# *86.79#

NEU$ N.Europe$
CORDEX*
CORE*EUR# 5.73# 0.48# 28.81# 1.74# *68.55#

NEU$ N.Europe%
CORDEX44*
EUR# //# //# //# //# //#

NSA$
N.South*
America$ CMIP5*ALL# 5.88# //# //# //# //#

NSA$
N.South*
America$ CMIP5# 5.94# 115.70# 35.17# 72.09# *0.02#

NSA$
N.South*
America$ CMIP6# 6.27# 139.46# 52.54# 93.34# *0.02#

NSA$
N.South*
America$

CORDEX*
CORE*SAM# 6.14# 140.77# 43.39# 79.36# *0.14#

NSA$
N.South*
America$

CORDEX44*
SAM# 6.66# //# //# //# //#

NWN$
N.W.North*
America$ CMIP5*ALL# 6.95# //# //# //# //#

NWN$
N.W.North*
America$ CMIP5# 6.67# 3.15# 30.15# 4.76# *124.41#

NWN$
N.W.North*
America$ CMIP6# 6.80# 2.62# 42.26# 4.63# *130.47#

NWN$
N.W.North*
America$

CORDEX*
CORE*NAM# 5.84# 0.77# 23.67# 1.66# *99.03#

NWN$
N.W.North*
America$

CORDEX44*
NAM# 8.92# //# //# //# //#



NWS$
N.W.South*
America$ CMIP5*ALL# 5.27# //# //# //# //#

NWS$
N.W.South*
America$ CMIP5# 5.19# 41.37# 28.57# 47.14# *2.38#

NWS$
N.W.South*
America$ CMIP6# 6.73# 59.56# 44.72# 63.20# *4.80#

NWS$
N.W.South*
America$

CORDEX*
CORE*SAM# 4.43# 63.17# 35.16# 46.00# *11.48#

NWS$
N.W.South*
America$

CORDEX44*
SAM# 6.82# //# //# //# //#

NZ$ New*Zealand$ CMIP5*ALL# 1.85# //# //# //# //#
NZ$ New*Zealand$ CMIP5# 0.75# 0.10# 21.28# 2.91# *30.95#
NZ$ New*Zealand$ CMIP6# 2.43# 0.01# 30.83# 3.70# *34.97#

NZ$ New*Zealand$
CORDEX*
CORE*AUS# 2.13# 0.10# 25.26# 3.35# *36.83#

NZ$ New*Zealand$
CORDEX44*
AUS# 1.71# //# //# //# //#

RAR$ Russian*Arctic$ CMIP5*ALL# 6.72# //# //# //# //#
RAR$ Russian*Arctic$ CMIP5# 7.35# 0.55# 23.19# 1.51# *160.64#
RAR$ Russian*Arctic$ CMIP6# 6.52# 0.63# 39.50# 2.56# *164.93#

RAR$ Russian*Arctic$
CORDEX*
CORE*EUR# 7.37# 0.53# 37.79# 2.19# *124.24#

RAR$ Russian*Arctic$
CORDEX44*
EUR# //# //# //# //# //#

RFE$
Russian*Far*
East$ CMIP5*ALL# 7.84# //# //# //# //#

RFE$
Russian*Far*
East$ CMIP5# 7.47# 1.01# 29.55# 3.21# *114.64#

RFE$
Russian*Far*
East$ CMIP6# 8.08# 1.76# 43.38# 5.07# *121.89#

RFE$
Russian*Far*
East$

CORDEX*
CORE*EAS# 6.83# 1.94# 31.45# 5.58# *123.05#

RFE$
Russian*Far*
East$

CORDEX44*
EAS# 7.05# //# //# //# //#

SAH$ Sahara$ CMIP5*ALL# 9.05# //# //# //# //#
SAH$ Sahara$ CMIP5# 7.96# 58.95# 44.38# 54.80# *9.86#
SAH$ Sahara$ CMIP6# 9.74# 71.06# 54.74# 77.20# *10.61#

SAH$ Sahara$
CORDEX*
CORE*AFR# 8.52# 76.04# 49.05# 72.06# *10.76#

SAH$ Sahara$
CORDEX44*
AFR# 8.93# //# //# //# //#

SAM$

South*
American*
Monsoon$ CMIP5*ALL# 8.95# //# //# //# //#

SAM$

South*
American*
Monsoon$ CMIP5# 8.90# 99.86# 34.84# 63.70# *6.61#

SAM$

South*
American*
Monsoon$ CMIP6# 8.81# 120.35# 52.45# 85.70# *6.45#

SAM$ South* CORDEX* 7.76# 125.87# 43.93# 70.67# *6.79#



American*
Monsoon$

CORE*SAM#

SAM$

South*
American*
Monsoon$

CORDEX44*
SAM# 9.93# //# //# //# //#

SAS$ S.Asia$ CMIP5*ALL# 6.99# //# //# //# //#
SAS$ S.Asia$ CMIP5# 6.26# 47.12# 35.00# 43.25# *10.56#
SAS$ S.Asia$ CMIP6# 7.36# 58.93# 40.37# 61.76# *11.24#

SAS$ S.Asia$
CORDEX*
CORE*WAS# 6.83# 72.00# 36.79# 56.89# *7.03#

SAS$ S.Asia$
CORDEX44*
WAS# 5.79# //# //# //# //#

SAU$ S.Australia$ CMIP5*ALL# 3.98# //# //# //# //#
SAU$ S.Australia$ CMIP5# 2.99# 24.11# 24.34# 15.02# *18.31#
SAU$ S.Australia$ CMIP6# 5.57# 37.28# 39.69# 29.83# *19.65#

SAU$ S.Australia$
CORDEX*
CORE*AUS# 5.41# 46.08# 34.30# 27.74# *17.92#

SAU$ S.Australia$
CORDEX44*
AUS# 2.83# //# //# //# //#

SCA$
S.Central*
America$ CMIP5*ALL# 5.24# //# //# //# //#

SCA$
S.Central*
America$ CMIP5# 4.34# 66.00# 35.45# 53.11# *0.77#

SCA$
S.Central*
America$ CMIP6# 6.56# 68.75# 41.51# 68.86# *1.11#

SCA$
S.Central*
America$

CORDEX*
CORE*CAM# 6.07# 86.35# 35.85# 48.11# *3.18#

SCA$
S.Central*
America$

CORDEX44*
CAM# 5.20# //# //# //# //#

SEA$ S.E.Asia$ CMIP5*ALL# 2.74# //# //# //# //#
SEA$ S.E.Asia$ CMIP5# 1.85# 27.15# 25.66# 49.17# *0.48#
SEA$ S.E.Asia$ CMIP6# 3.25# 34.22# 34.81# 64.74# *0.40#

SEA$ S.E.Asia$
CORDEX*
CORE*SEA# 3.99# 58.53# 29.81# 49.72# *0.76#

SEA$ S.E.Asia$
CORDEX44*
SEA# //# //# //# //# //#

SEAF$
S.Eastern*
Africa$ CMIP5*ALL# 5.20# //# //# //# //#

SEAF$
S.Eastern*
Africa$ CMIP5# 3.75# 44.75# 25.70# 42.51# *1.92#

SEAF$
S.Eastern*
Africa$ CMIP6# 6.31# 63.73# 38.75# 57.93# *1.29#

SEAF$
S.Eastern*
Africa$

CORDEX*
CORE*AFR# 5.96# 109.62# 40.41# 58.96# *1.50#

SEAF$
S.Eastern*
Africa$

CORDEX44*
AFR# 6.73# //# //# //# //#

SES$
S.Eastern*
Africa$ CMIP5*ALL# 7.80# //# //# //# //#

SES$
S.E.South*
America$ CMIP5# 6.52# 44.18# 27.21# 26.74# *13.45#

SES$ S.E.South* CMIP6# 7.39# 57.48# 42.92# 43.88# *15.97#



America$

SES$
S.E.South*
America$

CORDEX*
CORE*SAM# 4.42# 56.16# 30.50# 32.54# *12.46#

SES$
S.E.South*
America$

CORDEX44*
SAM# 6.87# //# //# //# //#

SSA$
S.South*
America$ CMIP5*ALL# 2.01# //# //# //# //#

SSA$
S.South*
America$ CMIP5# 1.48# 1.59# 17.47# 2.07# *37.09#

SSA$
S.South*
America$ CMIP6# 3.83# 4.59# 30.33# 4.67# *43.90#

SSA$
S.South*
America$

CORDEX*
CORE*SAM# 1.83# 2.91# 18.27# 3.82# *37.58#

SSA$
S.South*
America$

CORDEX44*
SAM# 2.91# //# //# //# //#

SWS$
S.W.South*
America$ CMIP5*ALL# 6.37# //# //# //# //#

SWS$
S.W.South*
America$ CMIP5# 5.99# 7.43# 28.06# 9.24# *35.00#

SWS$
S.W.South*
America$ CMIP6# 7.53# 8.64# 40.71# 13.04# *45.74#

SWS$
S.W.South*
America$

CORDEX*
CORE*SAM# 5.47# 19.21# 27.50# 11.17# *48.15#

SWS$
S.W.South*
America$

CORDEX44*
SAM# 7.65# //# //# //# //#

TIB$
Tibetan*
Plateau$ CMIP5*ALL# 9.12# //# //# //# //#

TIB$
Tibetan*
Plateau$ CMIP5# 8.87# 4.01# 25.14# 3.65# *91.75#

TIB$
Tibetan*
Plateau$ CMIP6# 10.07# 7.59# 30.48# 7.78# *95.61#

TIB$
Tibetan*
Plateau$

CORDEX*
CORE*EAS# 8.36# 6.68# 20.44# 5.88# *97.95#

TIB$
Tibetan*
Plateau$

CORDEX44*
EAS# 7.41# //# //# //# //#

WAF$
Western*
Africa$ CMIP5*ALL# 5.60# //# //# //# //#

WAF$
Western*
Africa$ CMIP5# 4.72# 89.03# 36.42# 57.86# *0.98#

WAF$
Western*
Africa$ CMIP6# 6.67# 92.95# 41.15# 74.85# *0.89#

WAF$
Western*
Africa$

CORDEX*
CORE*AFR# 6.43# 112.96# 41.63# 76.17# *0.87#

WAF$
Western*
Africa$

CORDEX44*
AFR# 7.18# //# //# //# //#

WCA$ W.C.Asia$ CMIP5*ALL# 9.66# //# //# //# //#
WCA$ W.C.Asia$ CMIP5# 9.38# 41.17# 46.42# 35.48# *38.53#
WCA$ W.C.Asia$ CMIP6# 10.07# 54.45# 58.85# 48.45# *46.48#

WCA$ W.C.Asia$
CORDEX*
CORE*EAS# 9.35# 38.87# 44.50# 35.49# *39.55#

WCA$ W.C.Asia$ CORDEX44* 7.88# //# //# //# //#



EAS#

WCE$
West&Central*
Europe$ CMIP5*ALL# 7.74# //# //# //# //#

WCE$
West&Central*
Europe$ CMIP5# 7.03# 18.09# 40.64# 18.36# *50.96#

WCE$
West&Central*
Europe$ CMIP6# 8.31# 22.07# 51.30# 20.30# *61.86#

WCE$
West&Central*
Europe$

CORDEX*
CORE*EUR# 6.47# 13.76# 35.05# 11.96# *50.07#

WCE$
West&Central*
Europe$

CORDEX44*
EUR# //# //# //# //# //#

WNA$
W.North*
America$ CMIP5*ALL# 8.83# //# //# //# //#

WNA$
W.North*
America$ CMIP5# 8.36# 24.72# 42.51# 17.82# *56.55#

WNA$
W.North*
America$ CMIP6# 9.51# 32.57# 53.90# 22.77# *64.88#

WNA$
W.North*
America$

CORDEX*
CORE*NAM# 7.55# 18.74# 34.47# 13.81# *54.46#

WNA$
W.North*
America$

CORDEX44*
NAM# 7.64# //# //# //# //#

WSAF$
W.Southern*
Africa$ CMIP5*ALL# 9.07# //# //# //# //#

WSAF$
W.Southern*
Africa$ CMIP5# 8.61# 76.71# 33.73# 42.44# *10.39#

WSAF$
W.Southern*
Africa$ CMIP6# 9.34# 94.12# 48.52# 61.32# *9.74#

WSAF$
W.Southern*
Africa$

CORDEX*
CORE*AFR# 9.53# 131.02# 46.46# 63.93# *8.99#

WSAF$
W.Southern*
Africa$

CORDEX44*
AFR# 9.82# //# //# //# //#

WSB$ W.Siberia$ CMIP5*ALL# 8.38# //# //# //# //#
WSB$ W.Siberia$ CMIP5# 8.65# 17.20# 42.73# 16.20# *89.35#
WSB$ W.Siberia$ CMIP6# 8.46# 24.05# 55.82# 20.36# *96.26#

WSB$ W.Siberia$
CORDEX*
CORE*EAS# 8.27# 23.30# 42.87# 21.62# *95.66#

WSB$ W.Siberia$
CORDEX44*
EAS# 7.36# //# //# //# //#

&
Table&4:&the#area#average#change#values#(land#point#only)#for#the#Temperature#and#Heat#indicators#for#
all#the##subregions#as#defined#in#Iturbide#et#al.,#2020#for#the#far#future#time#slice#and#RCP8.5#scenario#
(SSP585#for#CMIP6).#CMIP5WALL#is#the#whole#CMIP5#ensemble;#CMIP5#is#the#ensemble#of#the#driving#
GCMs;#CMIP6#is#the#CMIP6#ensemble;#CORDEXWCOREW"CORDEX#REGION"#is#the#CORDEXWCORE#
ensemble#over#a#specific#CORDEX#Region#(see#Table#2);#CORDEX44W"CORDEX#REGION"#is#the#CORDEX#
0.44#ensemble#over#a#specific#CORDEX#Region#(see#Table#2).#
# #



Region%
acronym%

Region%
%

Ensemble%
%

DF%
(N./decade)%

Q100%(%)% NDD%
(N.days/year)%

P99%(%)%
%

ARP$
Arabian*
Peninsula$ CMIP5*ALL# 0.38$ //$ //$ 38.55#

ARP$
Arabian*
Peninsula$ CMIP5# 0.78$ 21.45$ *2.78$ 17.18#

ARP$
Arabian*
Peninsula$ CMIP6# 0.05$ 120.29$ *8.16$ 59.32#

ARP$
Arabian*
Peninsula$

CORDEX*
CORE*AFR# 2.35$ 55.25$ 2.42$ 1.99#

ARP$
Arabian*
Peninsula$

CORDEX44*
AFR# 1.19$ //$ //$ 74.36#

CAF$ Central*Africa$ CMIP5*ALL# 0.39$ //$ //$ 13.36#
CAF$ Central*Africa$ CMIP5# *0.02$ 54.11$ 8.07$ 22.77#
CAF$ Central*Africa$ CMIP6# *0.05$ 80.74$ 6.98$ 22.57#

CAF$ Central*Africa$
CORDEX*
CORE*AFR# 2.21$ 67.54$ 16.36$ 14.71#

CAF$ Central*Africa$
CORDEX44*
AFR# 0.85$ //$ //$ 16.24#

CAR$ Caribbean$ CMIP5*ALL# 3.21$ //$ //$ *7.20#
CAR$ Caribbean$ CMIP5# 3.81$ 15.48$ 15.72$ *8.33#
CAR$ Caribbean$ CMIP6# 3.94$ *11.55$ 9.32$ *1.15#

CAR$ Caribbean$
CORDEX*
CORE*CAM# 3.90$ *3.57$ 18.55$ *9.71#

CAR$ Caribbean$
CORDEX44*
CAM# 3.15$ //$ //$ *5.45#

CAU$ C.Australia$ CMIP5*ALL# 1.73$ //$ //$ *7.30#
CAU$ C.Australia$ CMIP5# 1.74$ 29.69$ 1.95$ 1.66#
CAU$ C.Australia$ CMIP6# 1.26$ 56.45$ *2.20$ *0.29#

CAU$ C.Australia$
CORDEX*
CORE*AUS# 1.97$ 146.77$ 1.29$ 2.62#

CAU$ C.Australia$
CORDEX44*
AUS# 1.77$ //$ //$ *3.12#

CNA$
C.North*
America$ CMIP5*ALL# 0.16$ //$ //$ 8.91#

CNA$
C.North*
America$ CMIP5# 0.21$ 8.57$ 4.09$ 10.18#

CNA$
C.North*
America$ CMIP6# 0.04$ 40.15$ *3.51$ 2.79#

CNA$
C.North*
America$

CORDEX*
CORE*NAM# *0.54$ 32.50$ 2.02$ 15.92#

CNA$
C.North*
America$

CORDEX44*
NAM# *1.27$ //$ //$ 15.78#

EAS$ E.Asia$ CMIP5*ALL# *0.75$ //$ //$ 19.53#
EAS$ E.Asia$ CMIP5# *0.83$ 41.99$ 1.70$ 22.45#
EAS$ E.Asia$ CMIP6# *1.45$ 52.04$ *6.44$ 15.74#

EAS$ E.Asia$
CORDEX*
CORE*EAS# 0.78$ 43.03$ 3.92$ 14.70#

EAS$ E.Asia$
CORDEX44*
EAS# //$ //$ //$ 8.03#

EAU$ E.Australia$ CMIP5*ALL# 1.70$ //$ //$ 0.40#



EAU$ E.Australia$ CMIP5# 2.02$ 42.50$ 9.25$ 2.53#
EAU$ E.Australia$ CMIP6# 1.08$ 104.70$ *5.17$ *0.87#

EAU$ E.Australia$
CORDEX*
CORE*AUS# 2.50$ 54.95$ 6.54$ 2.23#

EAU$ E.Australia$
CORDEX44*
AUS# 2.97$ //$ //$ *9.66#

ECA$ E.C.Asia$ CMIP5*ALL# *1.05$ //$ //$ 24.38#
ECA$ E.C.Asia$ CMIP5# *1.79$ 9.38$ *7.86$ 25.96#
ECA$ E.C.Asia$ CMIP6# *1.86$ 35.41$ *15.46$ 28.17#

ECA$ E.C.Asia$
CORDEX*
CORE*EAS# *1.13$ 10.01$ *5.42$ 19.86#

ECA$ E.C.Asia$
CORDEX44*
EAS# *2.02$ //$ //$ 38.30#

EEU$ E.Europe$ CMIP5*ALL# *1.00$ //$ //$ 18.07#
EEU$ E.Europe$ CMIP5# *0.15$ *12.37$ 1.85$ 13.44#
EEU$ E.Europe$ CMIP6# *0.37$ *29.80$ *8.36$ 11.85#

EEU$ E.Europe$
CORDEX*
CORE*EUR# *0.69$ *11.88$ 3.27$ 18.03#

EEU$ E.Europe$
CORDEX44*
EUR# *1.24$ //$ //$ //#

ENA$
E.North*
America$ CMIP5*ALL# *0.79$ //$ //$ 15.30#

ENA$
E.North*
America$ CMIP5# *1.47$ 6.54$ *0.25$ 17.26#

ENA$
E.North*
America$ CMIP6# *1.35$ 6.83$ *7.22$ 12.12#

ENA$
E.North*
America$

CORDEX*
CORE*NAM# *1.06$ 38.13$ 2.53$ 19.84#

ENA$
E.North*
America$

CORDEX44*
NAM# *1.32$ //$ //$ 18.89#

ESAF$
E.Southern*
Africa$ CMIP5*ALL# 3.40$ //$ //$ 7.04#

ESAF$
E.Southern*
Africa$ CMIP5# 3.78$ 37.37$ 21.29$ 12.23#

ESAF$
E.Southern*
Africa$ CMIP6# 3.58$ 61.79$ 12.73$ 1.46#

ESAF$
E.Southern*
Africa$

CORDEX*
CORE*AFR# 4.19$ 34.15$ 26.47$ 6.32#

ESAF$
E.Southern*
Africa$

CORDEX44*
AFR# 1.95$ //$ //$ 7.24#

ESB$ E.Siberia$ CMIP5*ALL# *2.00$ //$ //$ 18.90#
ESB$ E.Siberia$ CMIP5# *2.08$ 7.57$ *9.61$ 15.63#
ESB$ E.Siberia$ CMIP6# *2.21$ 22.70$ *20.72$ 13.47#

ESB$ E.Siberia$
CORDEX*
CORE*EAS# *1.23$ 31.06$ *10.41$ 14.97#

ESB$ E.Siberia$
CORDEX44*
EAS# //$ //$ //$ 11.32#

MDG$ Madagascar$ CMIP5*ALL# 2.60$ //$ //$ 6.82#
MDG$ Madagascar$ CMIP5# 4.22$ 47.61$ 23.13$ 3.29#
MDG$ Madagascar$ CMIP6# 3.84$ 59.12$ 3.84$ 3.43#
MDG$ Madagascar$ CORDEX* 3.89$ 47.43$ 19.90$ 9.23#



CORE*AFR#

MDG$ Madagascar$
CORDEX44*
AFR# 1.51$ //$ //$ 8.37#

MED$ Mediterranean$ CMIP5*ALL# 3.93$ //$ //$ *8.18#
MED$ Mediterranean$ CMIP5# 4.19$ 2.54$ 17.91$ *3.70#
MED$ Mediterranean$ CMIP6# 4.19$ 11.88$ 11.13$ *7.16#

MED$ Mediterranean$
CORDEX*
CORE*EUR# 3.81$ 1.60$ 16.58$ *3.13#

MED$ Mediterranean$
CORDEX44*
EUR# 3.24$ //$ //$ //#

NAU$ N.Australia$ CMIP5*ALL# 0.96$ //$ //$ 1.29#
NAU$ N.Australia$ CMIP5# 1.11$ 34.78$ *1.35$ 6.74#
NAU$ N.Australia$ CMIP6# 0.59$ 60.94$ *0.38$ 7.42#

NAU$ N.Australia$
CORDEX*
CORE*AUS# 2.35$ 142.73$ *0.42$ 3.89#

NAU$ N.Australia$
CORDEX44*
AUS# 2.13$ //$ //$ *0.08#

NCA$
N.Central*
America$ CMIP5*ALL# 2.46$ //$ //$ *0.73#

NCA$
N.Central*
America$ CMIP5# 2.67$ 15.89$ 14.42$ 2.97#

NCA$
N.Central*
America$ CMIP6# 2.76$ 24.39$ 2.15$ *4.82#

NCA$
N.Central*
America$

CORDEX*
CORE*CAM# 3.44$ 12.23$ 14.12$ *4.23#

NCA$
N.Central*
America$

CORDEX44*
CAM# 2.43$ //$ //$ 0.41#

NEAF$
N.Eastern*
Africa$ CMIP5*ALL# *0.80$ //$ //$ 24.62#

NEAF$
N.Eastern*
Africa$ CMIP5# *0.71$ 93.21$ *4.46$ 27.98#

NEAF$
N.Eastern*
Africa$ CMIP6# *1.40$ 149.87$ *17.09$ 38.52#

NEAF$
N.Eastern*
Africa$

CORDEX*
CORE*AFR# 2.57$ 141.09$ 14.20$ 10.90#

NEAF$
N.Eastern*
Africa$

CORDEX44*
AFR# 0.45$ //$ //$ 19.98#

NEN$
N.E.North*
America$ CMIP5*ALL# *2.20$ //$ //$ 26.18#

NEN$
N.E.North*
America$ CMIP5# *2.64$ 7.34$ *15.94$ 25.16#

NEN$
N.E.North*
America$ CMIP6# *2.87$ 3.70$ *23.53$ 25.90#

NEN$
N.E.North*
America$

CORDEX*
CORE*NAM# *2.66$ 13.84$ *5.13$ 23.79#

NEN$
N.E.North*
America$

CORDEX44*
NAM# *2.91$ //$ //$ 12.67#

NES$
N.E.South*
America$ CMIP5*ALL# 2.73$ //$ //$ 12.12#

NES$
N.E.South*
America$ CMIP5# 2.51$ 56.70$ 18.22$ 11.18#



NES$
N.E.South*
America$ CMIP6# 3.14$ 20.93$ 24.27$ *2.45#

NES$
N.E.South*
America$

CORDEX*
CORE*SAM# 4.25$ 61.14$ 23.28$ 8.33#

NES$
N.E.South*
America$

CORDEX44*
SAM# 1.56$ //$ //$ 23.33#

NEU$ N.Europe$ CMIP5*ALL# *1.49$ //$ //$ 19.36#
NEU$ N.Europe$ CMIP5# *1.31$ *7.71$ 2.03$ 15.24#
NEU$ N.Europe$ CMIP6# *1.59$ *25.77$ *13.09$ 15.15#

NEU$ N.Europe$
CORDEX*
CORE*EUR# *2.07$ 3.74$ *2.68$ 24.82#

NEU$ N.Europe$
CORDEX44*
EUR# *2.01$ //$ //$ //#

NSA$
N.South*
America$ CMIP5*ALL# 3.03$ //$ //$ 6.83#

NSA$
N.South*
America$ CMIP5# 3.43$ 60.31$ 32.43$ 5.71#

NSA$
N.South*
America$ CMIP6# 4.34$ 5.42$ 27.35$ *0.50#

NSA$
N.South*
America$

CORDEX*
CORE*SAM# 4.66$ *0.55$ 44.91$ *9.92#

NSA$
N.South*
America$

CORDEX44*
SAM# 0.68$ //$ //$ 20.44#

NWN$
N.W.North*
America$ CMIP5*ALL# *2.16$ //$ //$ 27.28#

NWN$
N.W.North*
America$ CMIP5# *2.39$ 4.51$ *11.51$ 22.40#

NWN$
N.W.North*
America$ CMIP6# *2.80$ *5.26$ *23.96$ 24.16#

NWN$
N.W.North*
America$

CORDEX*
CORE*NAM# *2.01$ 8.08$ *1.58$ 22.24#

NWN$
N.W.North*
America$

CORDEX44*
NAM# *2.89$ //$ //$ 28.43#

NWS$
N.W.South*
America$ CMIP5*ALL# 0.32$ //$ //$ 14.61#

NWS$
N.W.South*
America$ CMIP5# *0.31$ 52.97$ 3.80$ 18.96#

NWS$
N.W.South*
America$ CMIP6# 1.86$ 25.25$ *1.44$ 4.12#

NWS$
N.W.South*
America$

CORDEX*
CORE*SAM# 1.97$ 34.43$ 16.61$ 11.64#

NWS$
N.W.South*
America$

CORDEX44*
SAM# *0.33$ //$ //$ 27.58#

NZ$ New*Zealand$ CMIP5*ALL# *0.21$ //$ //$ 13.24#
NZ$ New*Zealand$ CMIP5# 0.28$ 38.61$ 14.06$ 14.41#
NZ$ New*Zealand$ CMIP6# *0.32$ 40.92$ 0.41$ 8.26#

NZ$ New*Zealand$
CORDEX*
CORE*AUS# 0.29$ 24.43$ 9.38$ 11.38#

NZ$ New*Zealand$
CORDEX44*
AUS# 1.05$ //$ //$ 4.53#

RAR$ Russian*Arctic$ CMIP5*ALL# *2.35$ //$ //$ 28.31#



RAR$ Russian*Arctic$ CMIP5# *3.06$ 2.03$ *23.18$ 25.64#
RAR$ Russian*Arctic$ CMIP6# *3.23$ *1.59$ *31.33$ 26.59#

RAR$ Russian*Arctic$
CORDEX*
CORE*EUR# *3.13$ *16.18$ *20.29$ 51.70#

RAR$ Russian*Arctic$
CORDE44*
EUR# *2.49$ //$ //$ //#

RFE$
Russian*Far*
East$ CMIP5*ALL# *2.46$ //$ //$ 26.65#

RFE$
Russian*Far*
East$ CMIP5# *2.32$ 11.45$ *9.00$ 25.79#

RFE$
Russian*Far*
East$ CMIP6# *2.99$ 10.90$ *23.93$ 25.63#

RFE$
Russian*Far*
East$

CORDEX*
CORE*EAS# *1.27$ 34.17$ *8.22$ 23.24#

RFE$
Russian*Far*
East$

CORDEX44*
EAS# //$ //$ //$ 12.41#

SAH$ Sahara$ CMIP5*ALL# 1.13$ //$ //$ 31.12#
SAH$ Sahara$ CMIP5# 1.61$ 90.39$ 0.05$ 18.71#
SAH$ Sahara$ CMIP6# 0.48$ 146.49$ *4.62$ 68.79#

SAH$ Sahara$
CORDEX*
CORE*AFR# 2.76$ 124.04$ 4.74$ *17.67#

SAH$ Sahara$
CORDEX44*
AFR# 1.08$ //$ //$ 14.54#

SAM$

South*
American*
Monsoon$ CMIP5*ALL# 2.40$ //$ //$ 9.65#

SAM$

South*
American*
Monsoon$ CMIP5# 3.12$ 37.23$ 20.92$ 12.58#

SAM$

South*
American*
Monsoon$ CMIP6# 3.56$ 0.44$ 21.68$ *1.92#

SAM$

South*
American*
Monsoon$

CORDEX*
CORE*SAM# 4.16$ 56.45$ 29.55$ 9.24#

SAM$

South*
American*
Monsoon$

CORDEX44*
SAM# 1.06$ //$ //$ 19.27#

SAS$ S.Asia$ CMIP5*ALL# *0.11$ $ $ 30.73#
SAS$ S.Asia$ CMIP5# 0.51$ 68.04$ *0.42$ 17.53#
SAS$ S.Asia$ CMIP6# *0.65$ 88.55$ *11.95$ 30.27#

SAS$ S.Asia$
CORDEX*
CORE*WAS# 1.69$ 47.15$ 7.39$ 10.12#

SAS$ S.Asia$
CORDEX44*
WAS# *0.93$ //$ //$ 38.39#

SAU$ S.Australia$ CMIP5*ALL# 2.61$ //$ //$ 0.61#
SAU$ S.Australia$ CMIP5# 2.66$ 41.21$ 13.05$ 2.07#
SAU$ S.Australia$ CMIP6# 2.44$ 93.97$ 5.09$ 1.87#

SAU$ S.Australia$
CORDEX*
CORE*AUS# 3.44$ 36.69$ 15.35$ 1.66#

SAU$ S.Australia$ CORDEX44* 2.74$ $ $ *0.36#



AUS#

SCA$
S.Central*
America$ CMIP5*ALL# 3.51$ //$ //$ *4.29#

SCA$
S.Central*
America$ CMIP5# 3.02$ 56.35$ 21.74$ 0.47#

SCA$
S.Central*
America$ CMIP6# 4.42$ *17.72$ 13.26$ *12.14#

SCA$
S.Central*
America$

CORDEX*
CORE*CAM# 3.93$ 26.39$ 20.59$ *7.11#

SCA$
S.Central*
America$

CORDEX44*
CAM# 2.63$ //$ //$ *8.77#

SEA$ S.E.Asia$ CMIP5*ALL# *0.30$ //$ //$ 20.79#
SEA$ S.E.Asia$ CMIP5# *0.53$ 57.91$ 0.79$ 20.10#
SEA$ S.E.Asia$ CMIP6# 0.43$ 50.30$ 1.61$ 9.07#

SEA$ S.E.Asia$
CORDEX*
CORE*SEA# 1.46$ 29.36$ 13.47$ 15.40#

SEA$ S.E.Asia$
CORDEX44*
SEA# //$ //$ //$ //#

SEAF$
S.Eastern*
Africa$ CMIP5*ALL# 0.08$ //$ //$ 20.02#

SEAF$
S.Eastern*
Africa$ CMIP5# 0.67$ 70.83$ 5.47$ 16.03#

SEAF$
S.Eastern*
Africa$ CMIP6# *0.04$ 91.18$ *1.74$ 19.91#

SEAF$
S.Eastern*
Africa$

CORDEX*
CORE*AFR# 1.63$ 88.65$ 12.33$ 19.80#

SEAF$
S.Eastern*
Africa$

CORDEX44*
AFR# 0.02$ //$ //$ 14.81#

SES$
S.Eastern*
Africa$ CMIP5*ALL# 0.85$ //$ //$ 15.43#

SES$
S.E.South*
America$ CMIP5# 1.30$ 49.58$ 8.49$ 13.40#

SES$
S.E.South*
America$ CMIP6# 0.46$ 81.22$ 1.06$ 5.43#

SES$
S.E.South*
America$

CORDEX*
CORE*SAM# 0.40$ 82.29$ 8.15$ 17.27#

SES$
S.E.South*
America$

CORDEX44*
SAM# 0.66$ //$ //$ 11.90#

SSA$
S.South*
America$ CMIP5*ALL# 2.29$ //$ //$ 4.74#

SSA$
S.South*
America$ CMIP5# 2.26$ *18.62$ 12.96$ 4.27#

SSA$
S.South*
America$ CMIP6# 2.29$ 10.39$ *0.96$ 4.98#

SSA$
S.South*
America$

CORDEX*
CORE*SAM# 2.04$ *19.46$ 10.78$ 4.19#

SSA$
S.South*
America$

CORDEX44*
SAM# 0.63$ //$ //$ 8.71#

SWS$
S.W.South*
America$ CMIP5*ALL# 3.45$ //$ //$ *5.85#

SWS$ S.W.South* CMIP5# 3.99$ 4.07$ 19.16$ *1.80#



America$

SWS$
S.W.South*
America$ CMIP6# 3.60$ 16.70$ 1.24$ *1.34#

SWS$
S.W.South*
America$

CORDEX*
CORE*SAM# 2.92$ *1.16$ 13.34$ 1.30#

SWS$
S.W.South*
America$

CORDEX44*
SAM# 2.61$ //$ //$ 5.19#

TIB$
Tibetan*
Plateau$ CMIP5*ALL# *0.39$ //$ //$ 24.75#

TIB$
Tibetan*
Plateau$ CMIP5# *0.57$ 21.61$ *0.77$ 26.25#

TIB$
Tibetan*
Plateau$ CMIP6# *1.91$ 43.98$ *22.45$ 25.29#

TIB$
Tibetan*
Plateau$

CORDEX*
CORE*EAS# *0.62$ 41.91$ *10.14$ 26.67#

TIB$
Tibetan*
Plateau$

CORDEX44*
EAS# *1.92$ //$ //$ 35.97#

WAF$
Western*
Africa$ CMIP5*ALL# 1.73$ //$ //$ 7.70#

WAF$
Western*
Africa$ CMIP5# 1.86$ 57.34$ 11.72$ 22.82#

WAF$
Western*
Africa$ CMIP6# 1.39$ 62.51$ *0.17$ 18.18#

WAF$
Western*
Africa$

CORDEX*
CORE*AFR# 3.47$ 41.47$ 17.78$ 4.11#

WAF$
Western*
Africa$

CORDEX44*
AFR# 0.45$ //$ //$ 15.49#

WCA$ W.C.Asia$ CMIP5*ALL# 1.56$ //$ //$ 8.46#
WCA$ W.C.Asia$ CMIP5# 1.85$ *3.35$ 7.16$ 9.03#
WCA$ W.C.Asia$ CMIP6# 1.02$ 17.79$ *2.81$ 13.14#

WCA$ W.C.Asia$
CORDEX*
CORE*EAS# 1.85$ 6.25$ 6.22$ *0.73#

WCA$ W.C.Asia$
CORDEX44*
EAS# 1.30$ //$ //$ 18.75#

WCE$
West&Central*
Europe$ CMIP5*ALL# 0.67$ //$ //$ 14.46#

WCE$
West&Central*
Europe$ CMIP5# 1.14$ *17.37$ 9.50$ 13.54#

WCE$
West&Central*
Europe$ CMIP6# 1.28$ *11.20$ 1.39$ 7.51#

WCE$
West&Central*
Europe$

CORDEX*
CORE*EUR# *0.07$ 35.70$ 8.33$ 18.75#

WCE$
West&Central*
Europe$

CORDEX44*
EUR# *0.50$ //$ //$ //#

WNA$
W.North*
America$ CMIP5*ALL# 0.26$ //$ //$ 13.36#

WNA$
W.North*
America$ CMIP5# 0.15$ *7.19$ 5.78$ 9.64#

WNA$
W.North*
America$ CMIP6# 0.08$ *8.04$ *7.29$ 9.34#

WNA$ W.North* CORDEX* *0.01$ 4.13$ 1.20$ 11.47#



America$ CORE*NAM#

WNA$
W.North*
America$

CORDEX44*
NAM# *1.34$ //$ //$ 17.02#

WSAF$
W.Southern*
Africa$ CMIP5*ALL# 3.52$ //$ //$ *4.69#

WSAF$
W.Southern*
Africa$ CMIP5# 3.94$ 9.81$ 16.35$ 3.56#

WSAF$
W.Southern*
Africa$ CMIP6# 3.71$ 15.17$ 10.40$ *6.68#

WSAF$
W.Southern*
Africa$

CORDEX*
CORE*AFR# 4.57$ *5.05$ 23.39$ 0.51#

WSAF$
W.Southern*
Africa$

CORDEX44*
AFR# 2.42$ //$ //$ *2.39#

WSB$ W.Siberia$ CMIP5*ALL# *1.22$ //$ //$ 16.95#
WSB$ W.Siberia$ CMIP5# *0.51$ *7.36$ *2.18$ 13.32#
WSB$ W.Siberia$ CMIP6# *0.89$ *21.31$ *12.46$ 13.42#

WSB$ W.Siberia$
CORDEX*
CORE*EAS# 1.47$ *10.52$ 1.52$ 9.98#

WSB$ W.Siberia$
CORDEX44*
EAS# //$ //$ //$ 19.53#

#
Table&5:&the#same#as#in#Table#4#but#for#wet##and#dry#indicators.#
#
#
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Fig.	  S1:	  Mid	  future	  change	  for	  RCP8.5	  (SSP585	  for	  CMIP6)	  for	  the	  Temperature	  and	  Heat	  indicators.	  
Little	  black	  dots	  indicate	  areas	  where	  the	  change	  signal	  is	  not	  significant.	  
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Fig.	  S2:	  Mid	  future	  change	  for	  RCP8.5	  (SSP585	  for	  CMIP6)	  for	  Dry	  and	  Wet	  indicators.	  Little	  black	  dots	  
indicate	  areas	  where	  the	  change	  signal	  is	  not	  significant.	  
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Fig.	  S3:	  Mid	  future	  change	  for	  RCP2.6	  (SSP126	  for	  CMIP6)	  for	  the	  Temperature	  and	  Heat	  indicators.	  
Little	  black	  dots	  indicate	  areas	  where	  the	  change	  signal	  is	  not	  significant.	  
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Fig.	  S4:	  Mid	  future	  change	  for	  RCP2.6	  (SSP126	  for	  CMIP6)	  for	  Dry	  and	  Wet	  indicators.	  Little	  black	  dots	  
indicate	  areas	  where	  the	  change	  signal	  is	  not	  significant.	  
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Fig.	  S5	  :	  Far	  future	  change	  for	  RCP2.6	  (SSP126	  for	  CMIP6)	  for	  the	  Temperature	  and	  Heat	  indicators.	  
Little	  black	  dots	  indicate	  areas	  where	  the	  change	  signal	  is	  not	  significant.	  
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Fig.	  S6:	  Far	  future	  change	  for	  RCP2.6	  (SSP126	  for	  CMIP6)	  for	  Dry	  and	  Wet	  indicators.	  Little	  black	  dots	  
indicate	  areas	  where	  the	  change	  signal	  is	  not	  significant.	  
	  


