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1. Further information on the geomorphological and climatological setting of the study areas
1.1 The Barcelonnette Basin
The Barcelonnette basin is a steep forested basin which extends from 1050 to 3000 m a.s.l. It is representative of geomorphological, climatic and landuse conditions observed in most of the Southern French Alps. The main valley is drained by the Ubaye River which is fed by 26 torrents coming from the north-and the south-facing slopes. The area of interest is located in the dry intra-Alpine zone and characterized by a mountain climate with a marked inter-annual rainfall variability (673 ± 400 mm over the period 1928-2013) and 100 to 130 days of freezing per year, a continental influence with significant maximum daily temperatures (> 25°C) and a Mediterranean influence with summer rainstorms yielding more than 50 mm.h-1 (Remaître et al., 2011). Heavy spring rains on melting thick snow layers also lead to high discharges. Meso-climatic differences on a small scale emerge due to the East-West orientation of the valley. 
Hillslopes are characterized by a specific morphology, predisposing the area to active torrential streams and debris tracks (Remaître, 2006).  At the upper parts (1900 to 3000 m a.s.l.), slopes are steeper than 45° and consist of two sheet thrusts mostly made of flyschs and calcareous sandstones. These slopes are often covered by non-consolidated debris varying in thickness between 0.5 to 5.0 m. Vegetation in these areas is almost entirely absent with the exception of a limited grassland area. Most of the debris flows source areas are located within these slopes. At the lower parts (1050 to 1900 m a.s.l.), slopes are gentle (10-30°) and consist of Callovo-Oxfordian black marls, mainly composed of fragile plates and flakes packed in a clayey matrix. The parts of the slopes may be covered by various Quaternary deposits of poorly sorted debris; tills and landslide debris. About 100 debris flows have occurred since 1950. One of the recent damaging events was the debris flow at the Faucon torrent in 2003 (Remaitre and Malet, 2010) which affected six houses as well as the main (and unique!) road crossing the valley and led to its closure for several hours. Since the 1990s, landslide reactivation is thought to have increased in particular torrents due to changes in spring time temperature (Lopez Saez et al., 2013). 
Mitigations works have been performed in the Barcelonnette basin since the middle of the 19th century. These mitigations works concern both regional-scale measures (mostly reforestation) as local-scale measures (drainage and defence works) at landslide locations. From 1860 until today control measures are planned and performed by the RTM, a subsection of the French Forest Office. From the beginning the RTM in Barcelonnette tried to prevent or reduce mountainous hazards and their effects by a combination of different kind of watershed and land use management measures and technical defence works (Remaître & Malet, 2010). In the 19th century, RTM areas were created, defined as deforested regions that should be reforested. Additionally, the RTM service offers its technical support to local communities for the construction of technical countermeasures (especially drainage systems). Torrents were actively corrected through the construction of hundreds of check dams. These series of check dam were first masonry check dam made of dry stones but were progressively replaced by concrete check dams. After the 2nd W.W., the RTM entered into 30 years of inactivity. New technical tasks that were added to RTM during study period for 1950-2009: (1) participation in elaboration of natural risks maps, (2) collaboration with local authorities for urban planning and (3) providing information and knowledge to inhabitants concerning prevention and rehabilitation in case of danger and disaster. Additionally, the RTM services received new national funding dedicated to rehabilitation and maintenance of the defence works. Further information on the mitigation works performed can be found in Remaître & Malet, 2010.
For debris flows, the study draws on well-known or previous historical research (Remaître, 2006). The RTM, compile since 1880 a catalogue of historical landslides in the Barcelonnette basin. They constructed the catalogue through the systematic analysis of other existing catalogues (disseminated in various administrative entities) supplemented by a thorough search of local historical archives and newspapers chronicles. Moreover, we complete the catalogue built by the RTM with various data (technical reports, monographs, scientific papers and local inhabitants testifying). The events reported in the catalogue correspond usually to debris flows that resulted in damage, affected buildings or roads, and were located near towns and villages. Nevertheless, this catalogue is probably not complete; some debris flows are not listed because (i) they were not observed or (ii) they did not cause any damages. Finally, all the data were merged into a single list of 99 historical debris flows for the period 1950-2009. For each event, the information collected and stored in the catalogue includes: (1) the precise or approximate location of the area affected by the debris flow, (2) the precise time, date or period of failures, (3) the rainfall condition that resulted in slope failures, including the daily rainfall, the antecedent rainfall for various periods and for the Barcelonnette station till 1998: the total event rainfall, the rainfall duration, the mean rainfall intensity and peak rainfall intensities, (4) the debris flow type and (5) the generic description of the rock types and associated soils within the triggering area(s).
Daily precipitation data is available from five rain gauges, mainly at lower elevations (Fig. 1). The daily records for stations 1 and 3 are both homogenous for the period 1955-2004, with station 1 available for the extended period 1928-2010. Stations 3 and 4 are only available for summer months, and station 2 is missing a significant amount of data. For this work, the information on rainfall events was checked in order to identify: duplicate events, events for which the rainfall information was not consider as relevant or sufficiently documented. These events were excluded from the catalogue. At the end of the review process, we build a catalogue of 99 debris flow events for the analysis of rainfall over the period 1950-2009.
1.2 The Fella River Basin
The Fella River catchment is part of the Friuli-Venezia Giulia (FVG) autonomous region in north-eastern Italy. Forested areas form approximately 75% of the land cover, with 10% consisting of bare surface (e.g. outcrops and scree deposits) and 8% of grasslands (Malek et al., 2014). There are a number of villages and towns along the valley bottoms and alluvial fans, the largest being Pontebba. The geology consists of Permian and Triassic rocks covered by quaternary deposits. The Permian rocks are part of the Bellerophon Unit consisting of black limestone and dolomite. The Triassic rocks are formed by the Werfen formation with calcareous-marls and the Serla formation consisting of dolomite and dolomitic limestone (Calligaris et al., 2008). Quaternary deposits can be found in many parts of the study area in the form of glacial, debris and alluvial deposits. The elevation ranges from 250 to 2750 m .a.s.l., with a mean slope value of 33°. A system of monoclines, bends, and faulting has caused extensive erosive fracturing of bedrocks, with significant outcropping of calcareous dolomitic sequences. Steep talus and scree slopes have produced large amounts of debris stored within many secondary streams and debris flow channels flowing towards the Fella River.
The debris flow inventory for 1950-2002 was obtained from the AVI Project  (Guzzetti et al., 1994). The project collected the date and location of floods and landslides for the most affected areas in Italy. Post 2002 dates were obtained through the Italian Civil Protection for the Friuli Venezia Giulia region (http://www.protezionecivile.fvg.it/, last accessed 13th August, 2015). For the precipitation data, daily, homogeneous records were available for the period 1943-2011 for both stations 6 and 7 in Fig. 1.
During the 2003 August event approximately 1 million cubic meters of debris was triggered and deposited downslope at the bottom of the channels and valleys (Tropeano et al., 2004). The 2003 event with locally more than 400mm of rainfall recorded, was also the cause of a major flood of the Fella River (Tropeano et al., 2004). The area further regularly experiences shallow and deep seated landslides (Pasuto et al., 2000) and flash flooding (Borga et al., 2008). 
Most of the mitigation measures in the area were built after the August 2003 event (Boniello et al., 2010; Calligaris and Zini, 2012). These measures mainly consisted of channels and retention basins in the lower part of the catchments and on the debris fans (Boccali et al., 2015; Hussin et al., 2014). The purpose of these measures was to collect sediment, prevent debris from reaching settlements and road networks, as well as to reroute the debris flows and flash-floods into the main river channel. Due to the steepness and highly fractured nature of the limestone formations in the upper part of the catchments, many of the debris flow source areas could not be reached or be mitigated in terms of slope stabilization. The mitigation works have been have therefore aimed at risk reduction instead of risk prevention.
2. Further information on model selection
A variety of RCM and GCM models were used in this work. The models selected are listed below. 
Table S1 Regional climate models and driving GCMs used for precipitation
	Modelling center or group
	RCM model
	Resolution
	Driving model
	Driving model institute
	RCP

	SMHI 
	SMHI-RCA4 (SM)
	0.44°
	CanESM2
	Canadian Centre for Climate Modelling and Analysis
	4.5, 8.5

	
	
	
	EC-EARTH
	EC-EARTH consortium published at Irish Centre for High-End Computing
	4.5, 8.5

	
	
	
	IPSL_CM5A-MR
	[bookmark: _GoBack]Institut Pierre-Simon Laplace
	4.5, 8.5

	
	
	
	CNRM-CM5
	  Centre National de Recherches Météorologiques / Centre Européen de Recherche et de Formation Avancée en Calcul Scientifique
	4.5, 8.5


	
	
	
	GFDL-ESM2M
	Geophysical Fluid Dynamics Laboratory
	4.5, 8.5

	
	
	
	MPI-ESM-LR
	Max-Planck Institute
for Meteorology
	4.5, 8.5

	DMI 
	DMI-HIRHAM5 (DM)
	0.44°
	EC_EARTH
	EC-EARTH consortium published at Irish Centre for High-End Computing
	4.5, 8.5

	KNMI
	KNMI_RACMO22E (KN)
	0.44°
	
	
	4.5, 8.5


RCM model data (Table 1) were selected from the EURO-CORDEX project (Jacob et al., 2014).  The models were selected to cover a range of driving models, as well as regional climate models. At the time of selection, only three RCMs were available that were driven by EC_EARTH. Two radiative forcing path scenarios (representative concentration pathway, RCP)  were selected: 4.5 and a higher radiative forcing scenario 8.5 (Moss et al., 2010). 
Table S2 CMIP5 GCM models used for CAPE- based proxies
	Model institute
	Model
	Resolution (longitudinal points x latitudinal points)
	Vertical levels 
	RCP

	Canadian Centre for Climate Modelling and Analysis
	CanESM2
	128x64
	35
	4.5, 8.5

	Centre National de Recherches Météorologiques
	CNRM-CM5
	256x128
	31
	4.8, 8.5

	Geophysical Fluid Dynamics Laboratory
	GFDL-ESM2M
	144x90
	24
	4.5, 8.5

	Institut Pierre-Simon Laplace
	IPSL
	144x143
	39
	4.5, 8.5


Four climate models were used in the simulation of historical (1950-2009) and future (2010-2100) CAPE values (Table 2) from the fifth phase of the Coupled Model Intercomparison Project (CMIP5) (Taylor et al., 2011).  All the models have temperature and specific humidity available at 6 hour time steps with 20 or more vertical levels. The models were also used in another climate impact study assessing future changes in CAPE (Romps et al., 2014). For each GCM, RCP scenarios 4.5 and 8.5 were selected. 

3. Validation of the bias-correction for historical period
The bias-correction of the RCM data was assessed to the improvement over using the raw RCM data. From Themeßl et al. (2012):
 		        					      		       (1)
 				   				        (2)
							        		                     (3)
Where Xrawt,j is the precipitation amount on day t at point j, Xcorrt,i is the corrected RCM precipitation amount on day t for gauge 
85% of the daily rainfall data was used to determine the CF in Table 2 (calibration) and 15% was reserved for validation. The RMSE for the observed and validation data sets for the bias-and unbiased corrected data sets are in Table S3 (after the references). In every case, the bias-correction lowered the RMSE in both the validation and calibration periods compared with the raw RCM output. However, in some instances (less than 25 % of the projections) the RMSE was greater than 1mm. 


4. Debris-flow day probability
Table S4  Empirical probability of debris-flow days for the rain-proxy based on two base periods, 1950-1979 and 1980-2009 The classes assume greater than the lower value and equal or less than the upper value (if appropriate). In the final column for Fella River, 1day rainfall greater than 150mm was not observed 1950-1979, while during 180-2009, one event alone triggered at least 100 debris flows, with a second event triggering 50.
	
	
	Probability of debris flow

	
	
	Barcelonnette
	Fella River

	
	
	Bin1
	Bin 2
	Bin 3
	Bin 4
	Bin 5
	Bin 6
	Bin1
	Bin 2
	Bin 3
	Bin 4
	Bin 5
	Bin 6

	
	
	0 -

	10-
	20-
	30-
	40-
	50
	0-
	25-
	50-
	75-
	100-
	150

	
	
	10
	20
	30
	40
	50
	+
	25
	50
	75
	100
	150
	+

	All seasons
	1950
1979
	0.0%
	0.8%
	2.5%
	4.9%
	6.1%
	25.0%
	0.0%
	0.3%
	1.2%
	8.0%
	12.5%
	-

	
	1980
2009
	0.1%
	3.4%
	8.2%
	13.3%
	43.5%
	36.4%
	0.1%
	1.0%
	5.1%
	11.8%
	14.3%
	66.7%

	Summer only
	1950
1979
	0.0%
	1.7%
	4.3%
	9.4%
	7.7%
	50.0%
	0.0%
	0.0%
	1.8%
	6.3%
	20.0%
	-

	
	1980
2009
	0.2%
	5.7%
	11.4%
	16.7%
	52.9%
	60.0%
	0.1%
	1.2%
	3.6%
	15.0%
	20.0%
	66.7%



The debris-flow day probability is given in Table S4 for the rain-proxy.  The number of debris-flow days for the rain-proxy and QCAPE-proxy are in Table S5 and S7 respectively, for the two base periods (1950-1979 and 1980-2009).  For both study areas the absolute number of debris-flow days is greater in the second base period, while the number of days in each rain-bin is fairly consistent. The exception is for Fella River, where the highest rainfall bin (150mm or greater), was not observed in the first base period. For Fella River, 90-100% of the projections show an increase for the five highest rainfall bins in the period 2070-2099. Only the lowest rainfall bin (0-25mm), had most projections showing no change in the number of days for the future (13 out of 16). For Barcelonnette, only the highest rainfall bin has all projections showing an increase in the number of days of occurrence. The next three bins all have most (10-11 out of 16) projections with an increase in frequency, while the lowest two classes show a number of projections with a decrease in frequency (9 and 4 from 16). For Barcelonnette, there is little difference between seasons and bins for the average number of debris flows per day/day. However, for Fella River, there is clear increase in number of debris flows with higher rainfall bins (from 1-2 per day/day to 3-75 per day/day).
As a comparison, for the historical period only (1951-2010), the average increase in debris-flow days for Fella River was 4.8%d-1 . Using rain gauge 6 in Fig. 1 higher, the observed increase in debris-flow days was lower. With the first base period the increase in debris-flow days was 2.1%d-1, and with the second base period, 4.3%d-1. 
The debris-flow day probability for the QCAPE-proxy is given in Table S6. Unlike for the rain-proxy, the highest QCAPE bin does not show a consistent increase in frequency in the future for the future projections (Table S5). There is also not a consistent change between the two RCPs, with sometimes the more aggressive RCP 8.5 showing a larger change (increase or decrease), while other times it is RCP4.5. Table S5 also shows the difference between the frequency of each of the bins for observed and GCM modelled time-series.

Table S5 Number of days for each rainfall bin (precipitation), and number of days with one or more debris flow(s) observed (DF day) for the Barcelonnette Basin and the Fella River Basin. The average number of debris flows per DF day is also included for each of the bins. A refers to projections using the 1950-1979 base period, and B for the 1980-2009 base period. The first two groups show results for the two historical periods (1950-1979 and 1980-2009). The following rows show the number of precipitation days for the future period only, 2070-209, based on the two different base-periods.
	
	
	
	Data for debris-flow day rain-proxy

	
	
	
	Barcelonnette
	Fella River

	
	
	
	Bin1
	Bin 2
	Bin 3
	Bin 4
	Bin 5
	Bin 6
	Bin1
	Bin 2
	Bin 3
	Bin 4
	Bin 5
	Bin 6

	
	
	
	0 -

	10-
	20-
	30-
	40-
	50
	0-
	25-
	50-
	75-
	100-
	150

	
	
	
	10
	20
	30
	40
	50
	+
	25
	50
	75
	100
	150
	+

	DF days
	All year
	A
	0
	4
	4
	3
	2
	4
	1
	1
	1
	2
	1
	0

	
	
	B
	2
	15
	12
	6
	10
	4
	2
	4
	5
	4
	1
	2

	
	Sum.
	A
	0
	4
	3
	3
	1
	4
	1
	0
	1
	1
	1
	0

	
	
	B
	2
	15
	12
	6
	10
	4
	2
	3
	2
	3
	1
	2

	# DF /event
	All year
	A
	0
	1.5
	1.3
	5
	2.5
	1.5
	1
	2
	1
	2.5
	2
	-

	
	
	B
	1
	1.1
	1.4
	1.5
	1.3
	
	1.5
	1.5
	2.6
	4.3
	4
	140

	
	Sum.
	A
	0
	1.5
	1.3
	5
	1
	1.5
	1
	0
	1
	2
	2
	-

	
	
	B
	1
	1.1
	1.4
	1.5
	1.3
	1
	1.5
	1.7
	3.5
	2.6
	4
	140

	Rain gauge
	All year
	A
	2211
	480
	158
	61
	33
	16
	3728
	390
	86
	25
	8
	0

	
	
	B
	2354
	443
	146
	45
	23
	11
	3528
	393
	98
	34
	7
	3

	
	Sum.
	A
	1170
	231
	69
	32
	13
	8
	2059
	216
	57
	16
	5
	0

	
	
	B
	1345
	240
	70
	25
	13
	7
	2049
	252
	55
	20
	5
	3

	Can-SM 2°
	4.5
	A
	1943
	453
	165
	53
	52
	42
	3514
	473
	125
	33
	25
	5

	
	
	B
	2083
	406
	143
	41
	12
	41
	3451
	427
	139
	32
	13
	10

	
	8.5
	A
	1869
	434
	129
	45
	38
	45
	3436
	485
	98
	34
	36
	11

	
	
	B
	2027
	375
	140
	35
	17
	31
	3350
	400
	142
	44
	27
	10

	CNRM-SM 2°
	4.5
	A
	2289
	527
	154
	66
	67
	79
	3855
	414
	107
	34
	30
	5

	
	
	B
	2430
	460
	185
	68
	53
	55
	3698
	467
	108
	37
	26
	18

	
	8.5
	A
	2212
	531
	115
	76
	60
	65
	4029
	478
	103
	46
	26
	11

	
	
	B
	2368
	489
	169
	63
	33
	41
	3880
	488
	97
	27
	38
	27

	GFDL-SM 2°
	4.5
	A
	2255
	499
	209
	70
	45
	33
	3654
	427
	84
	43
	25
	5

	
	
	B
	2511
	451
	196
	79
	25
	28
	3635
	463
	109
	22
	22
	12

	
	8.5
	A
	2141
	515
	160
	85
	37
	57
	3471
	503
	108
	55
	32
	9

	
	
	B
	2350
	485
	167
	69
	37
	43
	3433
	494
	128
	40
	17
	12

	IPSL-SM 2°
	4.5
	A
	1952
	572
	190
	62
	59
	49
	3397
	436
	131
	68
	33
	13

	
	
	B
	2209
	447
	203
	64
	32
	19
	3472
	484
	88
	42
	14
	31

	
	8.5
	A
	1789
	478
	171
	46
	37
	50
	3285
	478
	133
	69
	27
	14

	
	
	B
	1937
	391
	143
	34
	32
	18
	3352
	476
	113
	52
	35
	12



Table S6 Debris flow day probability based QCAPE proxy (CAPE (J/kg) and Q750 (g/kg)) for the period 1980-2009 using ERA-Interim data.
	
	
	Probability, Barcelonnette
	Probability, Fella River

	
	Bin1
	Bin 2
	Bin 3
	Bin 4
	Bin 5
	Bin 6
	Bin1
	Bin 2
	Bin 3
	Bin 4
	Bin 5
	Bin 6

	CAPE
	2400

	2900
	3400
	3900
	4400
	4400
	2600 
	3000 
	3400 
	3800 
	4200 
	4200 

	
	2900
	3400
	3900
	4400
	+
	+
	300
	3400
	3800
	4200
	+
	+

	Q750
	3.4
	3.2
	3.2
	3.4
	3.2
	7.0
	5.0
	3.0
	3.0
	3.0
	3.0
	5.0

	All year
	1.4%
	1.1%
	1.3%
	1.6%
	1.5%
	50.0%
	0.5
	0.4
	0.2
	0.5
	3.2
	6.5

	Summer 
	1.7%
	1.3%
	1.5%
	2.0%
	0.0%
	50.0%
	0.5
	0.4
	0.2
	0.8
	0
	4.8



Table S7 Number of days in each QCAPE bin from observations (QCAPE) and the four GCMs. The first two groups show the number of debris-flow days (DF days) and average number of debris flow days per bin. 
	
	
	
	Data for debris-flow day QCAPE-proxy

	
	
	
	Barcelonnette
	Fella River

	
	
	
	Bin1
	Bin 2
	Bin 3
	Bin 4
	Bin 5
	Bin 6
	Bin1
	Bin 2
	Bin 3
	Bin 4
	Bin 5
	Bin 6

	
	
	CAPE (J/kg)
	
2400-2900
	2900-3400
	3400-3900
	3900-4400
	4400+
	4400+
	2600-3000
	3000-3400
	3400-3800
	3800-4200
	4200
+
	4200 +

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Q750 (g/kg)
	3.4 +
	3.2 +
	3.2 +
	3.2 +
	3.4- 7.0
	7.0 +
	5 +
	3 +
	3 +
	3 +
	3 +
	5 +

	DF days
	All year
	1980
2009
	13
	16
	12
	5
	1
	2
	2
	6
	2
	3
	3
	2

	
	Sum.
	1980
2009
	13
	16
	11
	5
	0
	2
	2
	5
	2
	3
	0
	1

	# DF /event
	All year
	1980-2009
	1.3
	1.4
	1.1
	1.4
	1
	1
	2
	1.7
	1.5
	50
	5
	75

	
	Sum.
	1980-2009
	1.3
	1.4
	1.1
	2.6
	-
	1
	2
	1.8
	1.5
	50
	-
	144

	QCPAE 
	All year
	1980
2009
	915
	1373
	947
	313
	68
	4
	373
	1427
	1188
	553
	93
	31

	
	Sum
	1980
2009
	780
	1136
	740
	244
	38
	4
	371
	1170
	930
	386
	29
	21

	CanESM2
	1980-2009
	4.5
	720
	1292
	1017
	343
	78
	5
	104
	1229
	1327
	632
	116
	24

	
	
	8.5
	725
	1274
	1017
	352
	84
	5
	104
	1229
	1327
	632
	116
	24

	
	2070-2099
	4.5
	1151
	1234
	603
	128
	19
	0
	373
	1531
	1316
	673
	155
	60

	
	
	8.5
	1172
	1270
	574
	133
	27
	14
	301
	1416
	1392
	729
	152
	43

	CNRM
	1980-2009
	4.5
	738
	1300
	935
	313
	69
	5
	243
	1463
	1234
	567
	72
	32

	
	
	8.5
	807
	1362
	1006
	335
	82
	3
	201
	1420
	1230
	640
	86
	27

	
	2070-2099
	4.5
	1099
	1543
	881
	245
	54
	15
	494
	1658
	1270
	515
	100
	55

	
	
	8.5
	1244
	1759
	965
	236
	48
	9
	635
	1734
	1235
	536
	83
	66

	GFDL-ESM2
	1980-2009
	4.5
	757
	1436
	990
	237
	71
	4
	132
	1261
	1289
	632
	106
	24

	
	
	8.5
	757
	1436
	990
	237
	71
	4
	132
	1261
	1289
	632
	106
	24

	
	2070-2099
	4.5
	959
	1503
	926
	187
	55
	6
	236
	1470
	1320
	564
	73
	21

	
	
	8.5
	1033
	1335
	718
	135
	16
	1
	339
	1396
	1090
	431
	52
	11

	IPSL
	1980-2009
	4.5
	925
	1379
	989
	286
	59
	4
	289
	1224
	1097
	476
	99
	14

	
	
	8.5
	935
	1371
	990
	272
	55
	4
	424
	1402
	1299
	565
	84
	7

	
	2070-2099
	4.5
	1369
	1271
	649
	209
	61
	13
	781
	1305
	801
	340
	123
	27

	
	
	8.5
	1342
	993
	434
	120
	27
	1
	1047
	1273
	728
	327
	105
	19





21

To determine the significance of the two proxies, the probability of a debris-flow day for each of the proxy bins using the dummy dataset is compared with the actual probability in Table S8. All of the highest bins had a significantly higher probability of debris flow day than by chance. The exception was for the rain-proxy 1950-1979 for Fella River, where this amount was not observed. Barcelonnette has more bins where the actual probability was significantly higher than using the dummy dataset, although this was partly due to the higher number of debris-flow days for this study area. 
Table S8 The probability of a debris-flow day based on the proxies (Proxy) and for the 95%, 99, and 99.9% percentile for the 10,000 dummy datasets (Monte Carlo). For the no bin, the Monte Carlo results are for the 5%, 1%, and 0.1% respectively. Bin 1 is the lowest rainfall or QCAPE bin, while Bin 6 is for the highest (i.e. 50mm+ for Barcelonnette, and 150mm+ for Fella River).  
	
	Barcelonnette

	
	Rain proxy 1950-1979
	Rain proxy 1980-2009
	QCAPE proxy 1980-2010

	
	Proxy
	Monte Carlo
	Proxy
	Monte Carlo
	Proxy
	Monte Carlo

	
	
	0.95
	0.99
	0.999
	
	0.95
	0.99
	0.999
	
	95%
	99%
	99.90%

	Bin 6
	25.00%
	0.00%
	7.14%
	7.14%
	36.40%
	0.00%
	11.11%
	22.22%
	50%
	0.00%
	25%
	25%

	Bin 5
	6.10%
	0.00%
	4.55%
	9.09%
	43.50%
	4.76%
	4.76%
	9.52%
	1.50%
	1.47%
	2.94%
	4.41%

	Bin 4
	4.90%
	2.33%
	2.33%
	4.65%
	13.30%
	2.38%
	4.76%
	4.76%
	1.60%
	1.28%
	1.60%
	1.92%

	Bin 3
	2.50%
	0.96%
	1.92%
	2.88%
	8.20%
	1.47%
	2.21%
	2.94%
	1.30%
	0.84%
	0.95%
	1.16%

	Bin 2
	0.80%
	0.57%
	0.85%
	1.14%
	3.40%
	1.02%
	1.27%
	1.78%
	1.10%
	0.73%
	0.87%
	1.02%

	Bin 1
	0.00%
	0.37%
	0.49%
	0.56%
	0.10%
	0.70%
	0.84%
	0.94%
	1.40%
	0.77%
	0.98%
	1.20%

	No Bin
	0.00%
	0.15%
	0.14%
	0.10%
	0.00%
	0.42%
	0.39%
	0.35%
	0.00%
	0.37%
	0.34%
	0.30%

	
	Fella River

	
	Rain proxy 1950-1979
	Rain proxy 1980-2009
	QCAPE proxy 1980-2010

	
	Proxy
	Monte Carlo
	Proxy
	Monte Carlo
	Proxy
	Monte Carlo

	
	
	0.95
	0.99
	0.999
	
	0.95
	0.99
	0.999
	
	95%
	99%
	99.90%

	Bin 6
	-
	-
	-
	-
	66.70%
	0.00%
	0.00%
	33.33%
	6.50%
	0%
	4%
	4%

	Bin 5
	12.50%
	0.00%
	0.00%
	12.50%
	14.30%
	0.00%
	0.00%
	14.29%
	3.20%
	1.25%
	2.50%
	2.50%

	Bin 4
	8.00%
	0.00%
	4.00%
	4.00%
	11.80%
	2.94%
	2.94%
	5.88%
	0.50%
	0.61%
	0.81%
	1.01%

	Bin 3
	1.20%
	0.00%
	1.16%
	2.33%
	5.10%
	1.02%
	2.04%
	2.04%
	0.20%
	0.37%
	0.56%
	0.65%

	Bin 2
	0.30%
	0.26%
	0.51%
	0.51%
	1.00%
	0.51%
	0.76%
	1.02%
	0.40%
	0.39%
	0.47%
	0.62%

	Bin 1
	0.00%
	0.11%
	0.13%
	0.16%
	0.10%
	0.26%
	0.31%
	0.34%
	0.50%
	0.60%
	0.90%
	1.20%

	No Bin
	0.00%
	0.03%
	0.01%
	0.00%
	0.00%
	0.12%
	0.10%
	0.07%
	0.00%
	0.14%
	0.11%
	0.09%



5. Comparison of future debris-flow days
[image: ]
Fig. S1 Boxplots for trend in debris-flow days from 1951-2099 separated into different groups. 
The difference in trend of debris-flow days over the 20th and 21st century based on area for quantile mapping, base period, RCP, GCMs, and RCMs are shown in the boxplots in Fig. S1. The red bar indicates the median value, the edges of the box are the 25th and 75th percentile. 
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 Table S3a RSME from calibration and validation datasets bias-correction  CanESM-SM 
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.29
	2.86
	3.38
	2.61
	1.96
	2.30
	2.33
	2.28
	4.16
	4.07
	4.41
	4.28

	
	
	
	BC
	0.35
	0.29
	0.73
	0.37
	0.52
	0.41
	0.86
	0.19
	2.78
	0.79
	0.42
	1.07

	
	
	Val
	Raw
	5.66
	2.72
	2.52
	3.00
	2.06
	1.94
	2.34
	3.68
	2.78
	3.18
	3.72
	4.86

	
	
	
	BC
	1.86
	0.18
	0.26
	0.73
	0.11
	0.24
	0.09
	0.54
	0.20
	0.32
	0.26
	0.00

	
	1980-2009
	Cal
	Raw
	3.52
	3.34
	3.16
	2.61
	2.29
	2.10
	2.04
	2.83
	4.00
	3.08
	3.50
	3.16

	
	
	
	BC
	0.24
	0.37
	0.30
	0.59
	0.37
	0.28
	0.10
	0.44
	0.49
	1.31
	0.37
	0.23

	
	
	Val
	Raw
	3.14
	3.40
	3.01
	2.23
	2.05
	2.83
	3.63
	2.22
	1.75
	3.92
	4.20
	3.41

	
	
	
	BC
	0.59
	0.30
	0.23
	0.19
	0.12
	0.66
	1.40
	0.22
	0.10
	1.13
	0.26
	0.17

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.70
	2.79
	3.36
	2.57
	1.98
	2.27
	2.17
	2.70
	4.00
	3.89
	4.36
	4.26

	
	
	
	BC
	0.81
	0.20
	0.74
	0.37
	0.53
	0.42
	0.88
	0.37
	2.93
	0.53
	0.42
	1.17

	
	
	Val
	Raw
	3.98
	3.09
	2.68
	3.16
	1.94
	2.09
	3.10
	1.36
	3.92
	4.27
	4.04
	4.95

	
	
	
	BC
	1.86
	0.45
	0.21
	0.68
	0.09
	0.37
	2.61
	0.09
	0.64
	0.34
	0.24
	1.09

	
	1980-2009
	Cal
	Raw
	3.45
	3.10
	3.11
	2.49
	2.26
	2.33
	2.16
	2.29
	3.79
	3.41
	3.68
	3.04

	
	
	
	BC
	0.21
	0.17
	0.32
	0.57
	0.30
	0.34
	0.19
	0.64
	0.59
	1.22
	0.24
	0.30

	
	
	Val
	Raw
	3.45
	3.73
	3.32
	2.11
	2.02
	1.62
	3.24
	3.26
	3.88
	3.00
	2.91
	2.98

	
	
	
	BC
	0.54
	0.80
	0.44
	0.09
	0.31
	0.08
	1.09
	0.38
	1.36
	0.42
	0.35
	0.22

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.65
	2.87
	2.75
	2.70
	2.79
	1.95
	1.66
	1.88
	3.43
	3.34
	3.52
	3.50

	
	
	
	BC
	0.28
	0.42
	0.29
	0.44
	0.30
	0.40
	0.28
	0.53
	1.39
	0.85
	0.21
	0.26

	
	
	Val
	Raw
	3.57
	2.79
	2.84
	2.56
	2.55
	1.92
	1.70
	1.94
	2.70
	3.29
	3.22
	3.78

	
	
	
	BC
	0.27
	0.40
	0.37
	0.13
	0.25
	0.19
	0.10
	0.20
	0.33
	0.88
	0.25
	0.37

	
	1980-2009
	Cal
	Raw
	3.65
	2.87
	2.75
	2.70
	2.79
	1.95
	1.66
	1.88
	3.43
	3.34
	3.52
	3.50

	
	
	
	BC
	0.28
	0.42
	0.29
	0.44
	0.30
	0.40
	0.28
	0.53
	1.39
	0.85
	0.21
	0.26

	
	
	Val
	Raw
	7.63
	8.67
	8.71
	6.89
	6.67
	6.12
	4.05
	2.45
	3.25
	5.46
	7.09
	7.91

	
	
	
	BC
	0.18
	1.19
	0.11
	0.09
	0.44
	0.57
	0.06
	0.24
	0.07
	3.13
	0.23
	0.24

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	7.20
	6.47
	7.24
	8.10
	8.75
	5.92
	4.13
	3.19
	3.32
	4.78
	5.72
	9.85

	
	
	
	BC
	0.90
	0.39
	0.58
	0.26
	0.31
	0.27
	0.33
	0.52
	2.52
	0.55
	0.27
	0.84

	
	
	Val
	Raw
	6.76
	6.28
	7.55
	7.71
	8.12
	5.39
	3.88
	3.44
	2.91
	5.20
	5.76
	8.97

	
	
	
	BC
	1.45
	0.14
	0.15
	0.12
	0.08
	0.27
	0.11
	1.00
	0.47
	0.91
	0.15
	0.12

	
	1980-2009
	Cal
	Raw
	8.26
	8.28
	8.23
	6.38
	6.50
	6.39
	4.20
	3.18
	3.94
	5.59
	5.89
	7.20

	
	
	
	BC
	0.27
	0.54
	0.32
	0.46
	0.34
	0.30
	0.36
	0.15
	0.59
	0.89
	0.19
	0.34

	
	
	Val
	Raw
	7.20
	8.16
	8.49
	6.25
	6.26
	6.24
	3.48
	3.20
	3.51
	5.55
	5.96
	7.60

	
	
	
	BC
	0.12
	0.16
	0.21
	0.09
	0.15
	0.57
	0.27
	0.19
	0.45
	0.96
	0.29
	0.36




Table S3b RSME from calibration and validation for CNRM-SM
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.29
	2.80
	2.95
	3.02
	2.31
	2.51
	2.31
	2.11
	3.50
	4.85
	4.60
	3.83

	
	
	
	BC
	0.78
	0.51
	0.37
	0.19
	0.28
	0.13
	0.30
	0.41
	0.90
	0.19
	0.86
	0.75

	
	
	Val
	Raw
	3.47
	2.82
	5.08
	3.54
	2.20
	2.37
	2.59
	1.83
	4.53
	5.14
	4.38
	3.14

	
	
	
	BC
	1.08
	1.05
	1.68
	0.43
	0.07
	2.25
	0.14
	0.07
	2.04
	0.49
	0.20
	0.08

	
	1980-2009
	Cal
	Raw
	2.96
	3.25
	3.18
	2.95
	2.59
	2.62
	2.14
	2.44
	3.47
	4.08
	3.46
	3.09

	
	
	
	BC
	0.22
	0.50
	0.25
	0.38
	0.37
	0.27
	0.31
	0.64
	0.48
	0.50
	0.70
	0.47

	
	
	Val
	Raw
	3.16
	3.30
	3.10
	3.41
	2.75
	2.35
	2.20
	2.40
	4.72
	3.83
	4.05
	2.90

	
	
	
	BC
	0.26
	0.08
	0.27
	0.72
	0.64
	0.12
	0.09
	0.26
	0.20
	0.25
	0.25
	0.72

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	2.94
	2.80
	3.49
	3.09
	2.30
	2.44
	2.35
	2.11
	3.64
	4.95
	4.60
	3.40

	
	
	
	BC
	0.34
	0.52
	0.74
	0.29
	0.28
	0.86
	0.30
	0.43
	0.72
	0.40
	0.99
	0.63

	
	
	Val
	Raw
	4.91
	2.83
	2.46
	3.21
	2.28
	2.73
	2.40
	1.86
	3.84
	4.58
	4.36
	5.21

	
	
	
	BC
	1.94
	1.06
	0.48
	0.41
	0.07
	0.32
	0.08
	0.40
	0.77
	0.13
	0.78
	2.22

	
	1980-2009
	Cal
	Raw
	2.91
	3.30
	3.19
	2.90
	2.57
	2.67
	2.18
	2.23
	3.39
	4.30
	3.47
	3.41

	
	
	
	BC
	0.34
	0.50
	0.32
	0.26
	0.34
	0.29
	0.31
	0.51
	1.19
	0.62
	0.71
	0.50

	
	
	Val
	Raw
	2.84
	3.38
	3.17
	2.75
	2.43
	2.32
	2.45
	2.16
	3.31
	3.01
	2.79
	3.45

	
	
	
	BC
	0.24
	0.15
	0.07
	0.09
	0.24
	0.18
	0.37
	0.70
	0.22
	0.13
	0.19
	0.21

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	6.58
	7.45
	7.47
	8.09
	7.94
	7.63
	7.45
	7.42
	7.97
	10.43
	6.24
	7.33

	
	
	
	BC
	0.50
	0.43
	0.87
	0.39
	0.30
	0.39
	0.52
	0.39
	0.58
	0.65
	0.61
	0.80

	
	
	Val
	Raw
	6.46
	7.13
	6.56
	7.49
	7.51
	7.82
	7.31
	7.79
	7.53
	11.18
	6.02
	7.71

	
	
	
	BC
	0.09
	0.26
	2.41
	0.23
	0.17
	0.63
	0.21
	0.69
	0.42
	0.52
	0.92
	0.70

	
	1980-2009
	Cal
	Raw
	7.07
	8.31
	8.70
	7.95
	8.15
	8.03
	6.44
	8.49
	7.37
	8.84
	7.44
	7.60

	
	
	
	BC
	0.24
	0.56
	0.31
	0.13
	0.25
	0.40
	0.32
	0.19
	0.73
	0.63
	0.25
	0.33

	
	
	Val
	Raw
	6.71
	7.56
	8.11
	7.48
	8.00
	7.79
	6.01
	9.25
	7.60
	8.07
	8.78
	7.89

	
	
	
	BC
	0.83
	0.28
	0.07
	0.10
	0.08
	0.20
	0.06
	1.26
	0.27
	0.11
	1.67
	0.14

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	6.49
	7.48
	7.37
	7.99
	7.92
	7.51
	7.46
	7.43
	7.89
	10.62
	6.19
	7.44

	
	
	
	BC
	0.77
	0.43
	0.79
	0.43
	0.30
	0.25
	0.49
	0.34
	0.56
	0.65
	0.67
	0.80

	
	
	Val
	Raw
	6.94
	6.91
	7.18
	8.03
	7.63
	8.47
	7.26
	7.75
	7.96
	10.14
	6.28
	7.11

	
	
	
	BC
	0.43
	0.10
	0.20
	0.30
	0.07
	1.16
	0.62
	0.60
	0.17
	0.47
	0.16
	0.17

	
	1980-2009
	Cal
	Raw
	7.29
	8.49
	8.35
	7.77
	8.03
	7.80
	6.27
	8.05
	7.77
	9.33
	7.19
	8.11

	
	
	
	BC
	0.28
	0.55
	0.16
	0.28
	0.12
	0.40
	0.27
	0.51
	0.64
	0.29
	1.69
	0.49

	
	
	Val
	Raw
	6.82
	8.52
	8.64
	7.95
	8.86
	7.44
	6.79
	7.10
	7.95
	9.04
	7.44
	7.96

	
	
	
	BC
	0.36
	0.26
	0.63
	1.28
	0.65
	0.09
	0.83
	0.15
	0.50
	0.64
	0.13
	0.69



Table S3c RSME from calibration and validation datasets for EC-EARTH - DM
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.39
	2.58
	3.07
	2.55
	2.90
	1.62
	1.79
	2.44
	3.09
	3.92
	3.13
	3.39

	
	
	
	BC
	0.73
	0.23
	0.66
	0.59
	0.44
	1.01
	0.64
	0.25
	0.79
	0.55
	0.41
	0.73

	
	
	Val
	Raw
	2.54
	2.83
	2.23
	2.48
	3.11
	1.88
	1.75
	2.17
	3.19
	3.34
	3.03
	2.54

	
	
	
	BC
	0.07
	0.08
	0.32
	0.32
	0.15
	0.27
	1.26
	0.14
	1.89
	0.47
	0.21
	0.07

	
	1980-2009
	Cal
	Raw
	3.65
	2.87
	2.75
	2.70
	2.79
	1.95
	1.66
	1.88
	3.43
	3.34
	3.52
	3.50

	
	
	
	BC
	0.28
	0.42
	0.29
	0.44
	0.30
	0.40
	0.28
	0.53
	1.39
	0.85
	0.21
	0.26

	
	
	Val
	Raw
	3.57
	2.79
	2.84
	2.56
	2.55
	1.92
	1.70
	1.94
	2.70
	3.29
	3.22
	3.78

	
	
	
	BC
	0.27
	0.40
	0.37
	0.13
	0.25
	0.19
	0.10
	0.20
	0.33
	0.88
	0.25
	0.37

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.28
	2.59
	2.57
	2.54
	2.92
	1.63
	1.79
	2.42
	3.14
	3.80
	3.13
	4.41

	
	
	
	BC
	0.98
	0.23
	0.42
	0.59
	0.41
	1.03
	0.62
	0.27
	0.65
	0.56
	0.43
	0.89

	
	
	Val
	Raw
	3.20
	2.76
	4.56
	2.54
	2.98
	1.83
	1.75
	2.29
	2.86
	4.05
	3.05
	4.17

	
	
	
	BC
	2.05
	0.05
	1.68
	0.14
	0.10
	0.28
	0.79
	0.29
	0.24
	1.27
	0.55
	2.34

	
	1980-2009
	Cal
	Raw
	3.63
	2.93
	2.84
	2.71
	2.60
	1.98
	1.66
	1.94
	3.46
	3.44
	3.64
	3.57

	
	
	
	BC
	0.15
	0.41
	0.18
	0.39
	0.36
	0.35
	0.31
	0.53
	1.49
	0.95
	0.21
	0.22

	
	
	Val
	Raw
	3.57
	2.64
	3.13
	2.70
	2.42
	1.75
	1.49
	1.93
	2.93
	3.47
	3.41
	3.52

	
	
	
	BC
	0.36
	0.11
	0.34
	0.23
	0.54
	0.10
	0.29
	0.12
	0.37
	1.48
	0.06
	0.20

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	7.35
	6.87
	6.13
	7.53
	8.56
	6.13
	5.77
	9.24
	7.76
	10.97
	8.99
	11.03

	
	
	
	BC
	0.78
	0.36
	0.38
	0.37
	0.21
	0.97
	0.72
	0.32
	0.46
	0.56
	0.30
	0.61

	
	
	Val
	Raw
	7.20
	9.65
	6.16
	7.19
	9.16
	5.50
	5.53
	6.98
	7.13
	9.62
	11.34
	10.51

	
	
	
	BC
	0.49
	2.17
	0.92
	0.26
	0.58
	0.47
	0.13
	0.23
	0.54
	0.21
	1.25
	2.40

	
	1980-2009
	Cal
	Raw
	8.67
	7.26
	7.70
	9.05
	9.40
	7.79
	5.13
	7.55
	10.51
	9.70
	9.49
	9.97

	
	
	
	BC
	0.29
	0.47
	0.24
	0.72
	0.26
	0.76
	0.35
	0.30
	1.09
	0.79
	0.28
	0.15

	
	
	Val
	Raw
	9.10
	6.93
	7.04
	9.81
	9.38
	6.78
	5.69
	8.33
	7.79
	8.28
	9.38
	9.20

	
	
	
	BC
	0.83
	0.33
	0.28
	0.29
	0.63
	0.13
	0.89
	0.72
	0.11
	0.55
	0.20
	0.08

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	4.06
	4.03
	3.42
	3.68
	4.43
	2.40
	2.25
	4.13
	3.36
	4.97
	4.22
	6.47

	
	
	
	BC
	0.45
	0.58
	0.79
	0.17
	0.33
	0.97
	0.54
	0.37
	0.53
	0.39
	0.43
	0.78

	
	
	Val
	Raw
	3.63
	3.52
	3.00
	4.17
	4.16
	1.91
	2.29
	4.29
	3.14
	5.17
	3.90
	6.19

	
	
	
	BC
	0.34
	0.08
	0.26
	1.52
	0.51
	0.35
	0.73
	0.29
	0.21
	0.96
	0.20
	0.08

	
	1980-2009
	Cal
	Raw
	4.99
	4.19
	4.35
	4.45
	4.14
	3.36
	2.04
	3.44
	5.67
	4.67
	5.10
	5.67

	
	
	
	BC
	0.24
	0.55
	0.24
	0.26
	0.42
	0.40
	0.29
	0.23
	1.42
	0.80
	0.19
	0.15

	
	
	Val
	Raw
	5.60
	3.91
	4.18
	4.15
	3.71
	2.94
	2.14
	3.54
	4.74
	4.33
	5.47
	5.43

	
	
	
	BC
	0.57
	0.41
	0.10
	0.12
	0.10
	0.08
	0.13
	0.77
	0.19
	1.01
	0.39
	0.17



Table S3d RSME from calibration and validation datasets for EC-EARTH -KN
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	2.52
	2.16
	2.88
	2.75
	2.30
	1.70
	2.54
	1.98
	1.97
	3.51
	3.65
	3.53

	
	
	
	BC
	0.79
	0.42
	0.58
	0.26
	0.45
	0.86
	0.34
	0.51
	1.04
	0.40
	0.24
	0.71

	
	
	Val
	Raw
	2.11
	1.95
	3.02
	2.88
	2.01
	1.72
	1.28
	2.14
	2.04
	2.35
	2.29
	4.16

	
	
	
	BC
	0.11
	0.10
	0.82
	0.26
	0.12
	0.14
	0.10
	0.43
	0.78
	0.36
	0.10
	1.17

	
	1980-2009
	Cal
	Raw
	3.83
	2.56
	2.04
	2.20
	1.91
	1.63
	1.91
	1.13
	1.90
	2.70
	2.35
	3.25

	
	
	
	BC
	0.22
	0.38
	0.32
	0.45
	0.53
	0.78
	0.50
	0.11
	0.47
	0.34
	0.57
	0.31

	
	
	Val
	Raw
	4.09
	2.65
	2.30
	2.58
	1.90
	1.65
	1.91
	1.27
	1.97
	3.33
	2.12
	3.10

	
	
	
	BC
	0.08
	0.15
	0.32
	0.92
	0.72
	1.01
	0.28
	0.25
	1.62
	0.55
	0.28
	0.20

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	2.54
	2.12
	2.77
	2.78
	2.28
	1.65
	2.39
	1.95
	2.07
	3.37
	3.48
	3.61

	
	
	
	BC
	0.79
	0.60
	0.60
	0.17
	0.45
	0.90
	0.34
	0.37
	0.87
	0.41
	0.24
	0.66

	
	
	Val
	Raw
	1.98
	2.21
	3.54
	2.67
	2.11
	2.00
	2.37
	2.27
	1.37
	3.27
	3.50
	3.79

	
	
	
	BC
	0.35
	0.56
	1.57
	0.42
	0.11
	0.26
	0.34
	1.04
	0.36
	0.39
	0.45
	0.49

	
	1980-2009
	Cal
	Raw
	3.50
	2.54
	1.86
	2.38
	1.87
	1.95
	1.61
	1.16
	2.44
	2.92
	2.46
	3.19

	
	
	
	BC
	0.26
	0.48
	0.34
	0.36
	0.48
	0.59
	0.14
	0.37
	0.56
	0.49
	0.48
	0.17

	
	
	Val
	Raw
	3.20
	2.74
	2.06
	2.33
	1.78
	1.89
	2.26
	1.01
	2.33
	3.07
	2.47
	2.70

	
	
	
	BC
	0.61
	0.34
	0.14
	1.03
	0.24
	0.53
	0.57
	0.10
	0.40
	0.55
	0.37
	0.12

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.69
	4.40
	2.47
	5.31
	4.73
	1.33
	2.17
	1.45
	2.29
	2.35
	3.13
	6.21

	
	
	
	BC
	0.51
	0.59
	0.80
	0.50
	0.41
	0.70
	0.70
	0.45
	1.41
	0.51
	0.61
	0.78

	
	
	Val
	Raw
	4.03
	5.03
	2.28
	5.90
	3.96
	1.25
	2.30
	1.40
	1.58
	2.10
	2.61
	6.07

	
	
	
	BC
	2.00
	0.78
	0.13
	0.76
	0.12
	0.21
	0.72
	0.72
	0.22
	0.74
	0.44
	0.12

	
	1980-2009
	Cal
	Raw
	6.70
	4.61
	3.86
	2.34
	3.12
	1.97
	2.22
	2.38
	2.25
	4.16
	3.77
	7.11

	
	
	
	BC
	0.27
	0.49
	0.41
	0.33
	0.27
	0.58
	0.37
	0.58
	0.52
	0.58
	0.76
	0.25

	
	
	Val
	Raw
	6.32
	4.08
	3.49
	2.42
	3.06
	1.61
	2.10
	3.23
	2.18
	3.52
	3.50
	6.13

	
	
	
	BC
	0.22
	0.11
	0.18
	0.23
	0.25
	0.05
	0.16
	0.86
	0.13
	0.24
	0.51
	0.08

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.71
	4.26
	2.35
	5.49
	4.79
	1.33
	2.16
	1.44
	2.28
	2.33
	3.20
	6.20

	
	
	
	BC
	0.74
	0.44
	0.49
	0.47
	0.41
	0.49
	0.62
	0.38
	1.41
	0.69
	0.58
	0.78

	
	
	Val
	Raw
	3.93
	5.68
	2.88
	4.89
	3.54
	1.30
	2.35
	1.43
	1.69
	2.22
	2.16
	6.13

	
	
	
	BC
	0.41
	1.87
	0.91
	0.60
	0.07
	0.42
	0.70
	0.90
	0.39
	1.20
	0.46
	0.06

	
	1980-2009
	Cal
	Raw
	6.03
	5.33
	3.38
	2.38
	3.06
	1.80
	2.10
	2.59
	1.89
	4.50
	3.61
	6.77

	
	
	
	BC
	0.30
	0.59
	0.43
	0.21
	0.29
	0.35
	0.23
	0.36
	0.61
	0.54
	0.43
	0.29

	
	
	Val
	Raw
	6.12
	4.42
	2.67
	2.28
	2.84
	2.09
	2.39
	2.21
	1.95
	4.12
	4.05
	5.68

	
	
	
	BC
	0.24
	0.06
	0.06
	0.14
	0.38
	1.16
	0.50
	0.78
	0.22
	0.49
	0.29
	0.07




Table S3e RSME from calibration and validation datasets for EC-EARTH -SM
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	2.95
	2.08
	3.21
	3.28
	1.79
	2.29
	2.15
	1.71
	2.97
	3.51
	3.40
	2.90

	
	
	
	BC
	0.49
	0.47
	0.63
	0.26
	0.27
	0.28
	0.52
	0.40
	0.61
	0.83
	0.70
	0.56

	
	
	Val
	Raw
	4.96
	2.01
	1.82

	3.17
	1.78
	2.48
	3.01
	2.04
	3.74
	4.28
	4.01
	4.50

	
	
	
	BC
	2.17
	0.78
	0.19
	0.42
	0.25
	0.23
	2.46
	1.05
	1.47
	1.29
	0.34
	1.99

	
	1980-2009
	Cal
	Raw
	2.68
	3.08
	2.95
	2.33
	2.21
	2.23
	2.29
	1.87
	2.29
	3.76
	3.14
	2.48

	
	
	
	BC
	0.22
	0.51
	0.12
	0.47
	0.44
	0.35
	0.63
	0.57
	1.01
	0.57
	1.00
	0.31

	
	
	Val
	Raw
	2.65
	3.19
	2.95
	2.61
	2.21
	1.82
	2.26
	1.90
	2.01
	2.30
	2.67
	2.82

	
	
	
	BC
	0.10
	0.15
	0.08
	0.27
	0.86
	0.12
	0.18
	0.31
	1.26
	0.40
	0.31
	0.93

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.47
	1.97
	3.16
	3.24
	1.81
	2.33
	2.26
	1.73
	3.29
	3.70
	3.47
	2.89

	
	
	
	BC
	0.69
	0.42
	0.63
	0.21
	0.27
	0.39
	0.77
	0.71
	0.54
	0.55
	0.70
	0.56

	
	
	Val
	Raw
	2.40
	2.53
	2.32
	3.43
	1.70
	2.29
	2.52
	1.95
	1.63
	3.26
	3.66
	4.53

	
	
	
	BC
	0.25
	1.23
	0.17
	0.43
	0.28
	0.58
	0.22
	0.23
	0.10
	0.22
	0.44
	1.99

	
	1980-2009
	Cal
	Raw
	2.89
	2.75
	2.70
	2.31
	2.33
	2.32
	2.11
	1.90
	2.42
	3.04
	3.21
	2.64

	
	
	
	BC
	0.24
	0.42
	0.28
	0.35
	0.33
	0.44
	0.23
	0.55
	0.81
	0.32
	1.00
	0.22

	
	
	Val
	Raw
	2.46
	2.46
	2.75
	2.02
	2.87
	2.19
	2.85
	1.90
	1.38
	6.32
	2.44
	2.58

	
	
	
	BC
	0.10
	0.07
	0.35
	0.14
	0.99
	1.09
	0.53
	0.10
	0.07
	1.58
	0.10
	0.18

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	5.97
	6.16
	5.42
	9.37
	7.10
	4.63
	3.92
	3.88
	6.35
	6.94
	5.10
	6.68

	
	
	
	BC
	0.87
	0.19
	0.72
	0.31
	0.17
	0.44
	0.38
	0.95
	0.32
	0.62
	0.43
	0.64

	
	
	Val
	Raw
	6.67
	6.60
	5.45
	9.71
	5.62
	5.01
	3.57
	4.09
	6.08
	6.69
	5.25
	6.63

	
	
	
	BC
	0.12
	1.33
	1.02
	0.42
	0.33
	0.23
	0.39
	0.13
	0.42
	0.39
	0.10
	0.21

	
	1980-2009
	Cal
	Raw
	6.44
	8.27
	9.22
	7.12
	7.60
	5.50
	3.09
	3.72
	5.48
	6.38
	7.71
	7.51

	
	
	
	BC
	0.36
	0.52
	0.14
	0.37
	0.25
	0.18
	0.42
	0.68
	0.66
	0.34
	1.07
	0.24

	
	
	Val
	Raw
	7.22
	8.60
	8.61
	7.57
	7.19
	5.28
	3.42
	2.90
	5.43
	6.13
	7.57
	7.01

	
	
	
	BC
	0.89
	0.15
	0.47
	0.93
	0.24
	0.32
	0.76
	0.09
	0.67
	2.02
	0.18
	0.14

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	6.09
	6.08
	5.47
	9.50
	6.93
	4.65
	3.84
	3.97
	6.25
	6.83
	5.17
	6.76

	
	
	
	BC
	0.96
	0.19
	0.71
	0.18
	0.27
	0.13
	0.28
	0.97
	0.18
	0.40
	0.44
	0.64

	
	
	Val
	Raw
	6.00
	7.04
	5.17
	8.95
	6.69
	4.88
	4.01
	3.61
	6.65
	7.28
	4.84
	6.13

	
	
	
	BC
	0.36
	1.32
	0.47
	0.16
	0.07
	0.83
	0.08
	0.59
	0.62
	1.48
	0.27
	0.08

	
	1980-2009
	Cal
	Raw
	6.83
	6.92
	8.38
	7.67
	8.03
	5.23
	3.13
	4.13
	5.42
	6.39
	7.59
	7.52

	
	
	
	BC
	0.37
	0.56
	0.27
	0.37
	0.31
	0.28
	0.41
	0.52
	0.77
	0.63
	0.29
	0.12

	
	
	Val
	Raw
	6.77
	7.32
	8.30
	6.63
	7.29
	5.03
	3.11
	3.79
	4.43
	5.96
	8.46
	7.92

	
	
	
	BC
	0.39
	1.23
	0.11
	0.21
	0.12
	0.48
	0.19
	0.23
	0.15
	0.23
	2.76
	0.44



Table S3f RSME from calibration and validation datasets for GFDL-SM
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.74
	2.99
	2.82
	3.20
	2.74
	2.27
	2.71
	2.17
	3.48
	3.80
	3.59
	3.86

	
	
	
	BC
	0.80
	0.34
	0.32
	0.38
	0.37
	1.07
	1.53
	0.28
	0.54
	0.67
	0.20
	0.72

	
	
	Val
	Raw
	3.27
	2.35
	4.73
	2.79
	2.56
	2.35
	2.47
	1.87
	3.20
	3.89
	3.52
	3.74

	
	
	
	BC
	0.20
	0.14
	1.61
	0.89
	0.69
	0.31
	1.12
	0.23
	0.19
	0.40
	0.39
	0.08

	
	1980-2009
	Cal
	Raw
	3.96
	3.28
	3.11
	2.49
	2.44
	2.47
	2.36
	2.30
	2.75
	4.02
	4.07
	3.40

	
	
	
	BC
	0.27
	0.39
	0.21
	0.36
	0.43
	1.08
	0.29
	0.64
	0.25
	0.75
	0.36
	0.31

	
	
	Val
	Raw
	4.04
	3.27
	2.87
	3.16
	2.45
	2.43
	2.20
	2.38
	4.04
	2.89
	4.40
	3.27

	
	
	
	BC
	0.24
	0.12
	0.37
	0.74
	0.58
	0.06
	0.13
	0.92
	1.19
	0.14
	0.39
	0.14

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.71
	2.93
	3.27
	3.15
	2.72
	2.23
	2.66
	2.15
	3.49
	3.79
	3.57
	3.89

	
	
	
	BC
	0.80
	0.32
	0.80
	0.25
	0.43
	1.00
	1.39
	0.28
	0.57
	0.67
	0.23
	0.73

	
	
	Val
	Raw
	3.44
	2.76
	2.64
	3.08
	2.65
	2.57
	2.76
	1.96
	3.18
	3.94
	3.66
	3.53

	
	
	
	BC
	0.24
	0.12
	0.38
	0.19
	0.09
	0.53
	0.21
	0.16
	1.14
	0.80
	0.93
	0.20

	
	1980-2009
	Cal
	Raw
	3.78
	3.38
	3.26
	2.73
	2.41
	2.26
	2.33
	2.24
	3.05
	3.62
	3.98
	3.37

	
	
	
	BC
	0.15
	0.58
	0.23
	0.44
	0.39
	1.46
	0.35
	0.68
	0.58
	0.58
	0.16
	0.37

	
	
	Val
	Raw
	4.24
	3.39
	3.36
	2.97
	2.26
	2.41
	2.32
	2.07
	2.65
	3.84
	3.54
	3.43

	
	
	
	BC
	0.62
	0.72
	0.82
	0.06
	0.19
	0.67
	0.71
	0.08
	1.27
	1.22
	0.80
	0.49

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	8.24
	7.52
	7.10
	10.04
	10.02
	8.07
	9.09
	9.11
	9.22
	8.16
	9.29
	9.13

	
	
	
	BC
	0.73
	0.38
	0.42
	0.22
	0.25
	0.26
	1.04
	0.66
	0.13
	0.67
	0.32
	0.80

	
	
	Val
	Raw
	9.00
	7.06
	7.39
	11.34
	10.45
	7.86
	8.47
	8.93
	8.74
	8.04
	8.38
	9.80

	
	
	
	BC
	0.19
	0.12
	1.77
	0.28
	0.52
	0.32
	0.34
	0.19
	1.15
	1.13
	0.37
	0.23

	
	1980-2009
	Cal
	Raw
	9.51
	8.55
	9.08
	8.68
	8.78
	8.84
	8.93
	9.54
	7.73
	8.28
	10.51
	8.92

	
	
	
	BC
	0.10
	0.56
	0.16
	0.59
	0.31
	1.06
	0.36
	0.39
	0.57
	0.53
	0.70
	0.29

	
	
	Val
	Raw
	9.33
	9.43
	9.08
	9.88
	7.89
	8.80
	9.43
	8.74
	8.39
	9.56
	10.00
	8.48

	
	
	
	BC
	0.70
	0.86
	0.08
	0.30
	0.34
	1.91
	0.14
	0.15
	0.13
	1.36
	0.34
	0.39

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	8.42
	7.44
	7.04
	10.24
	10.00
	7.85
	9.20
	8.77
	9.24
	8.16
	9.10
	9.30

	
	
	
	BC
	0.73
	0.38
	0.77
	0.22
	0.25
	0.22
	1.04
	0.22
	0.45
	0.62
	0.32
	0.95

	
	
	Val
	Raw
	7.97
	7.48
	7.72
	10.33
	10.60
	9.00
	7.78
	10.67
	8.59
	8.05
	9.48
	8.80

	
	
	
	BC
	0.18
	0.26
	0.60
	0.12
	0.52
	0.41
	0.11
	1.39
	0.15
	0.17
	0.59
	0.37

	
	1980-2009
	Cal
	Raw
	8.86
	8.93
	9.50
	8.78
	8.85
	8.49
	9.36
	8.98
	8.04
	8.16
	9.43
	9.10

	
	
	
	BC
	0.30
	0.52
	0.16
	0.34
	0.32
	0.91
	0.30
	0.34
	0.48
	0.57
	0.47
	0.37

	
	
	Val
	Raw
	8.79
	10.33
	9.98
	9.47
	9.27
	7.86
	8.53
	9.43
	8.96
	8.14
	9.97
	8.88

	
	
	
	BC
	0.74
	0.68
	0.15
	0.18
	0.88
	0.10
	0.16
	0.95
	1.32
	0.30
	1.01
	0.21


Table S3g RSME from calibration and validation datasets for IPSL-SM
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.22
	2.52
	3.41
	2.72
	1.50
	2.82
	2.29
	2.57
	3.27
	4.30
	4.07
	3.40

	
	
	
	BC
	0.42
	0.16
	0.65
	0.26
	0.49
	0.23
	0.35
	0.31
	0.76
	0.71
	0.27
	1.05

	
	
	Val
	Raw
	4.74
	2.05
	2.22
	2.85
	1.55
	3.67
	3.17
	2.57
	3.60
	2.62
	4.86
	3.85

	
	
	
	BC
	1.59
	0.27
	0.13
	0.31
	0.26
	0.52
	0.31
	0.42
	1.28
	0.11
	0.57
	1.68

	
	1980-2009
	Cal
	Raw
	3.44
	3.13
	2.85
	2.99
	2.52
	2.66
	2.29
	2.53
	3.63
	3.29
	3.21
	3.01

	
	
	
	BC
	0.32
	0.32
	0.25
	0.32
	0.40
	0.36
	0.42
	1.50
	0.71
	0.75
	0.54
	0.17

	
	
	Val
	Raw
	3.26
	2.94
	2.99
	2.75
	1.64
	2.59
	1.83
	2.15
	2.53
	2.94
	2.97
	3.23

	
	
	
	BC
	0.36
	0.29
	0.09
	0.15
	0.14
	1.29
	0.18
	0.10
	0.19
	0.86
	0.31
	0.30

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.59
	2.47
	3.36
	2.77
	1.53
	2.95
	2.55
	2.58
	3.38
	4.14
	4.22
	3.59

	
	
	
	BC
	0.41
	0.05
	0.65
	0.20
	0.43
	0.31
	0.29
	0.30
	0.63
	0.86
	0.27
	0.83

	
	
	Val
	Raw
	2.88
	2.37
	2.60
	2.53
	1.39
	3.02
	1.75
	2.49
	2.94
	3.83
	4.08
	2.69

	
	
	
	BC
	0.58
	0.21
	0.19
	0.15
	0.05
	0.49
	0.15
	0.46
	0.41
	0.89
	0.52
	0.20

	
	1980-2009
	Cal
	Raw
	3.31
	3.23
	3.10
	3.00
	2.40
	2.63
	2.24
	2.61
	3.12
	3.44
	3.14
	3.13

	
	
	
	BC
	0.25
	0.48
	0.13
	0.34
	0.46
	0.61
	0.42
	1.36
	0.40
	0.71
	0.44
	0.23

	
	
	Val
	Raw
	3.27
	3.25
	3.22
	2.29
	2.40
	1.77
	2.10
	1.71
	4.67
	3.32
	2.99
	3.02

	
	
	
	BC
	0.11
	0.14
	0.16
	0.16
	0.65
	0.09
	0.16
	0.14
	1.63
	0.21
	0.26
	0.14

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	7.68
	6.33
	5.69
	5.98
	6.20
	3.64
	7.43
	7.19
	7.28
	4.04
	5.38
	7.20

	
	
	
	BC
	0.40
	0.33
	0.68
	0.42
	0.53
	0.25
	0.31
	0.40
	0.56
	0.63
	0.32
	0.71

	
	
	Val
	Raw
	8.73
	5.45
	5.85
	5.53
	5.60
	3.76
	7.92
	7.30
	6.38
	3.91
	5.83
	6.93

	
	
	
	BC
	2.26
	0.16
	0.62
	0.61
	0.11
	1.29
	0.86
	1.02
	0.76
	0.75
	0.60
	0.07

	
	1980-2009
	Cal
	Raw
	9.46
	8.73
	8.07
	3.90
	3.94
	4.32
	7.51
	6.36
	5.74
	6.22
	7.04
	8.25

	
	
	
	BC
	0.28
	0.54
	0.28
	0.40
	0.39
	0.33
	0.31
	0.39
	0.50
	0.55
	0.62
	0.15

	
	
	Val
	Raw
	10.12
	8.27
	6.70
	4.07
	4.39
	4.27
	7.38
	6.61
	5.59
	6.20
	6.86
	8.43

	
	
	
	BC
	0.66
	1.19
	0.19
	0.39
	0.87
	0.16
	0.06
	0.25
	0.83
	0.72
	1.10
	0.11

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	7.84
	6.23
	5.77
	5.97
	5.81
	3.64
	7.50
	7.24
	7.06
	4.02
	5.40
	7.04

	
	
	
	BC
	0.71
	0.32
	0.53
	0.41
	0.09
	0.48
	0.23
	0.31
	0.52
	0.85
	0.43
	0.71

	
	
	Val
	Raw
	7.92
	6.03
	5.38
	5.57
	7.59
	3.72
	7.56
	7.03
	7.68
	4.03
	5.69
	7.81

	
	
	
	BC
	0.48
	0.17
	0.09
	0.60
	1.22
	0.12
	0.73
	0.25
	0.10
	0.80
	0.24
	2.17

	
	1980-2009
	Cal
	Raw
	8.95
	9.28
	8.50
	3.97
	3.65
	4.71
	7.27
	6.51
	5.67
	5.70
	7.33
	8.36

	
	
	
	BC
	0.25
	0.62
	0.31
	0.41
	0.53
	0.42
	0.32
	0.45
	0.66
	0.55
	0.33
	0.29

	
	
	Val
	Raw
	9.70
	10.17
	8.77
	3.98
	3.47
	4.66
	7.26
	6.38
	5.45
	5.65
	7.40
	8.28

	
	
	
	BC
	0.29
	1.52
	0.50
	0.28
	1.06
	1.02
	0.13
	0.57
	0.15
	0.86
	0.20
	0.45



Table S3h RSME from calibration and validation datasets for MPI-SM
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.67
	3.12
	3.74
	3.36
	2.18
	1.87
	2.32
	1.97
	3.10
	4.07
	4.35
	4.24

	
	
	
	BC
	0.70
	0.29
	0.55
	0.16
	0.28
	0.50
	0.59
	0.32
	1.23
	0.48
	0.33
	0.88

	
	
	Val
	Raw
	2.95
	3.18
	2.82
	2.64
	2.23
	1.56
	1.63
	2.01
	2.97
	3.65
	3.44
	3.49

	
	
	
	BC
	0.33
	0.08
	0.19
	0.22
	0.06
	0.60
	0.38
	0.68
	0.49
	0.74
	0.32
	0.23

	
	1980-2009
	Cal
	Raw
	3.82
	3.60
	2.90
	3.11
	2.50
	2.36
	1.81
	1.45
	2.53
	2.31
	2.61
	2.99

	
	
	
	BC
	0.21
	0.54
	0.27
	0.36
	0.37
	0.43
	0.23
	0.12
	0.51
	0.39
	0.65
	0.25

	
	
	Val
	Raw
	3.98
	3.71
	2.89
	3.60
	2.38
	1.45
	2.16
	2.45
	2.29
	2.12
	3.69
	3.25

	
	
	
	BC
	0.25
	0.17
	0.38
	0.74
	0.29
	0.09
	0.30
	1.49
	0.13
	1.38
	0.76
	0.80

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.21
	3.13
	3.61
	3.21
	2.17
	1.77
	2.30
	2.04
	3.13
	3.86
	4.27
	4.16

	
	
	
	BC
	0.31
	0.47
	0.66
	0.16
	0.27
	0.44
	0.59
	0.33
	1.36
	0.24
	0.34
	0.88

	
	
	Val
	Raw
	5.14
	3.10
	3.61
	3.55
	2.26
	2.13
	1.81
	1.55
	2.81
	4.76
	3.94
	3.99

	
	
	
	BC
	1.83
	0.36
	0.95
	0.53
	0.18
	0.14
	0.35
	0.16
	1.52
	0.97
	0.21
	0.19

	
	1980-2009
	Cal
	Raw
	3.81
	3.77
	2.85
	3.22
	2.50
	2.15
	1.76
	1.59
	2.65
	2.76
	2.76
	3.01

	
	
	
	BC
	0.25
	0.35
	0.37
	0.23
	0.38
	0.46
	0.27
	0.53
	0.46
	0.85
	0.19
	0.38

	
	
	Val
	Raw
	4.03
	3.68
	2.63
	2.81
	2.47
	1.97
	1.65
	1.28
	2.13
	2.61
	3.19
	3.09

	
	
	
	BC
	0.29
	0.09
	0.08
	0.19
	0.33
	0.14
	0.10
	0.21
	0.12
	0.14
	0.21
	0.17

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	7.62
	9.83
	7.63
	9.48
	8.37
	5.79
	5.58
	7.20
	6.53
	9.36
	8.73
	9.58

	
	
	
	BC
	0.53
	0.33
	0.76
	0.31
	0.28
	0.34
	1.39
	0.30
	1.09
	0.46
	0.21
	0.75

	
	
	Val
	Raw
	8.03
	8.91
	7.93
	9.82
	8.04
	4.69
	6.08
	7.89
	5.91
	9.35
	8.57
	11.87

	
	
	
	BC
	0.13
	0.12
	0.33
	0.19
	0.08
	0.26
	0.49
	0.10
	0.23
	0.73
	0.08
	0.10

	
	1980-2009
	Cal
	Raw
	9.60
	9.46
	8.10
	8.77
	8.25
	4.58
	5.94
	6.28
	8.08
	8.01
	7.17
	8.03

	
	
	
	BC
	0.43
	0.37
	0.27
	0.31
	0.25
	0.29
	0.41
	0.30
	0.68
	0.70
	0.52
	0.26

	
	
	Val
	Raw
	10.09
	9.56
	6.72
	8.77
	9.03
	4.33
	5.36
	7.32
	8.50
	6.92
	7.61
	7.72

	
	
	
	BC
	0.52
	0.19
	0.16
	0.29
	0.59
	0.55
	0.13
	0.30
	0.21
	0.48
	0.51
	0.16

	0.5 °x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	7.70
	9.75
	7.74
	9.46
	8.58
	5.60
	5.71
	7.28
	6.39
	9.33
	8.80
	9.96

	
	
	
	BC
	0.59
	0.34
	0.74
	0.33
	0.18
	0.23
	1.39
	0.40
	1.12
	0.50
	0.21
	0.74

	
	
	Val
	Raw
	7.55
	9.37
	7.33
	9.92
	6.63
	5.88
	5.33
	7.48
	6.73
	9.51
	8.15
	9.95

	
	
	
	BC
	1.71
	0.30
	1.22
	0.21
	0.04
	0.70
	0.32
	0.62
	1.57
	0.77
	0.32
	0.13

	
	1980-2009
	Cal
	Raw
	9.14
	9.95
	7.77
	8.66
	9.16
	5.13
	5.70
	5.68
	7.46
	8.37
	7.34
	8.33

	
	
	
	BC
	0.24
	0.22
	0.27
	0.33
	0.34
	0.32
	0.27
	0.30
	0.89
	0.69
	0.56
	0.30

	
	
	Val
	Raw
	9.99
	8.77
	8.39
	8.40
	8.25
	5.80
	5.67
	5.73
	7.07
	9.09
	7.34
	8.51

	
	
	
	BC
	0.54
	0.86
	0.45
	0.16
	0.12
	0.59
	0.09
	0.39
	1.51
	0.48
	0.62
	0.10



Table S3i RSME from calibration and validation datasets for CanESM-SM Italy
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	8.17
	8.87
	9.29
	9.92
	10.26
	11.19
	12.03
	12.58
	13.41
	14.18
	15.06
	9.21

	
	
	
	BC
	1.70
	0.97
	2.36
	1.16
	0.89
	1.27
	1.73
	1.70
	1.57
	0.47
	0.75
	0.81

	
	
	Val
	Raw
	6.77
	6.19
	7.94
	12.42
	9.96
	13.47
	11.08
	12.66
	12.89
	13.16
	12.22
	7.87

	
	
	
	BC
	0.75
	0.19
	0.23
	2.11
	0.84
	0.84
	0.31
	0.52
	1.65
	0.42
	0.50
	0.36

	
	1980-2009
	Cal
	Raw
	6.64
	6.82
	8.27
	9.86
	9.97
	13.79
	12.08
	18.39
	16.51
	15.40
	16.77
	10.04

	
	
	
	BC
	1.25
	0.29
	2.61
	2.09
	0.66
	4.34
	0.65
	7.39
	2.51
	1.04
	1.49
	1.94

	
	
	Val
	Raw
	7.95
	8.04
	5.80
	8.22
	10.71
	13.06
	12.80
	8.00
	12.99
	15.53
	13.48
	13.52

	
	
	
	BC
	0.45
	0.83
	0.19
	0.17
	0.99
	0.86
	0.55
	0.14
	0.39
	2.34
	0.48
	8.16

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	7.85
	8.81
	9.08
	10.37
	10.01
	11.69
	11.92
	12.45
	13.46
	13.74
	14.70
	9.16

	
	
	
	BC
	1.76
	0.97
	2.93
	1.46
	0.62
	1.27
	1.84
	1.70
	1.39
	0.57
	0.75
	0.79

	
	
	Val
	Raw
	8.67
	6.67
	9.18
	10.14
	11.33
	10.81
	11.68
	13.37
	12.58
	15.54
	14.50
	8.25

	
	
	
	BC
	0.91
	0.17
	2.68
	0.80
	2.60
	0.88
	1.88
	0.55
	0.44
	0.33
	0.58
	1.85

	
	1980-2009
	Cal
	Raw
	6.85
	6.60
	8.16
	9.75
	10.25
	14.32
	11.53
	18.12
	14.93
	15.70
	16.30
	11.31

	
	
	
	BC
	0.67
	0.48
	2.36
	2.14
	0.60
	4.65
	0.83
	7.38
	1.53
	1.41
	1.48
	2.25

	
	
	Val
	Raw
	6.87
	9.03
	6.58
	8.97
	9.11
	9.36
	15.41
	10.91
	21.20
	13.74
	16.45
	5.44

	
	
	
	BC
	0.29
	0.62
	0.18
	1.27
	0.28
	0.44
	1.28
	0.18
	4.83
	0.49
	0.65
	0.12

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.79
	3.71
	4.74
	4.40
	4.31
	5.50
	5.88
	6.85
	7.47
	7.93
	8.86
	4.03

	
	
	
	BC
	0.59
	0.52
	1.01
	0.47
	1.40
	1.50
	0.60
	0.29
	1.20
	0.72
	0.97
	0.42

	
	
	Val
	Raw
	4.14
	5.84
	3.44
	6.03
	4.28
	3.94
	9.27
	7.59
	7.66
	8.40
	4.94
	5.89

	
	
	
	BC
	1.03
	1.36
	0.26
	0.26
	0.66
	0.15
	3.82
	1.72
	0.85
	1.39
	0.20
	1.82

	
	1980-2009
	Cal
	Raw
	3.51
	3.96
	3.51
	4.03
	3.62
	7.78
	6.94
	13.22
	10.64
	9.28
	9.62
	5.07

	
	
	
	BC
	0.61
	0.32
	0.64
	0.36
	0.71
	2.14
	1.09
	3.94
	1.80
	0.72
	0.71
	1.75

	
	
	Val
	Raw
	2.61
	3.79
	2.74
	3.69
	3.09
	7.90
	6.39
	6.71
	7.39
	7.71
	11.78
	5.96

	
	
	
	BC
	0.23
	0.72
	0.61
	0.35
	0.22
	2.73
	0.37
	0.83
	0.53
	0.34
	2.04
	0.31

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.61
	4.27
	4.65
	4.56
	4.24
	5.34
	6.63
	7.03
	7.62
	8.33
	8.81
	4.49

	
	
	
	BC
	0.59
	0.47
	1.03
	0.50
	1.12
	1.52
	1.68
	0.56
	0.95
	0.87
	0.97
	0.74

	
	
	Val
	Raw
	4.93
	2.91
	4.12
	5.33
	4.64
	5.04
	5.74
	6.58
	6.77
	5.75
	5.43
	3.59

	
	
	
	BC
	1.21
	0.12
	2.60
	0.43
	3.11
	0.34
	3.10
	1.67
	0.39
	0.27
	0.24
	0.24

	
	1980-2009
	Cal
	Raw
	3.58
	3.98
	3.33
	4.27
	3.68
	8.40
	6.98
	13.14
	10.52
	9.08
	10.07
	4.72

	
	
	
	BC
	0.61
	0.31
	0.60
	0.24
	0.72
	1.38
	0.98
	3.90
	1.44
	0.70
	0.72
	1.93

	
	
	Val
	Raw
	2.32
	3.80
	2.38
	3.81
	3.35
	4.25
	4.46
	6.68
	6.41
	8.51
	8.85
	6.91

	
	
	
	BC
	0.09
	0.77
	0.18
	0.32
	0.18
	0.28
	0.15
	0.32
	0.26
	0.25
	0.48
	1.76



Table S3j RSME from calibration and validation datasets for CNRM-SM Italy
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	8.01
	8.61
	9.33
	10.44
	10.38
	11.78
	11.37
	12.68
	13.34
	13.91
	14.84
	8.90

	
	
	
	BC
	0.18
	0.45
	1.13
	1.25
	0.42
	1.10
	0.33
	0.52
	2.22
	0.80
	0.93
	0.63

	
	
	Val
	Raw
	7.80
	7.77
	7.70
	9.70
	9.24
	10.25
	14.48
	12.06
	13.27
	14.69
	13.66
	9.70

	
	
	
	BC
	0.48
	2.05
	0.19
	1.77
	0.30
	0.33
	0.86
	0.30
	1.20
	1.03
	1.04
	1.53

	
	1980-2009
	Cal
	Raw
	6.73
	7.47
	8.13
	9.76
	10.17
	12.91
	12.01
	18.09
	16.06
	14.97
	16.23
	9.81

	
	
	
	BC
	0.60
	0.56
	0.44
	0.31
	1.53
	2.78
	0.43
	7.22
	2.37
	0.68
	1.18
	0.60

	
	
	Val
	Raw
	7.52
	3.17
	6.84
	8.87
	9.60
	17.46
	13.18
	11.19
	15.83
	17.71
	16.83
	14.45

	
	
	
	BC
	1.93
	0.08
	0.47
	0.21
	1.31
	7.70
	1.43
	0.27
	4.01
	3.30
	2.64
	0.93

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	8.39
	8.60
	9.40
	10.27
	9.87
	11.45
	11.88
	12.61
	13.84
	14.23
	15.21
	8.54

	
	
	
	BC
	0.17
	0.54
	1.13
	1.23
	0.38
	1.08
	1.06
	0.40
	1.97
	0.53
	1.12
	0.73

	
	
	Val
	Raw
	5.10
	7.82
	7.18
	10.70
	11.99
	12.19
	11.94
	12.46
	10.01
	12.83
	11.15
	11.37

	
	
	
	BC
	0.07
	3.22
	0.20
	1.30
	0.29
	0.66
	0.25
	1.47
	0.17
	0.43
	0.34
	1.56

	
	1980-2009
	Cal
	Raw
	7.27
	6.42
	7.85
	9.54
	10.47
	13.89
	12.87
	17.93
	16.37
	16.25
	16.36
	10.36

	
	
	
	BC
	1.00
	0.95
	0.65
	0.32
	1.03
	2.53
	0.61
	7.25
	2.08
	0.62
	0.98
	0.55

	
	
	Val
	Raw
	3.81
	9.60
	8.47
	10.16
	7.52
	12.45
	7.31
	12.56
	13.95
	9.46
	16.13
	12.05

	
	
	
	BC
	0.13
	0.72
	0.81
	0.26
	0.09
	1.91
	0.11
	9.28
	0.84
	0.22
	0.56
	1.31

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.80
	4.51
	4.92
	4.21
	4.51
	5.43
	5.42
	5.84
	6.46
	6.90
	8.43
	4.46

	
	
	
	BC
	0.60
	0.78
	0.80
	0.66
	0.45
	1.29
	1.56
	0.80
	0.93
	0.33
	2.29
	0.77

	
	
	Val
	Raw
	2.92
	3.63
	3.46
	4.61
	4.41
	5.08
	4.23
	6.66
	5.93
	5.18
	5.29
	5.99

	
	
	
	BC
	0.25
	0.17
	0.20
	2.38
	0.72
	0.63
	2.25
	1.21
	1.23
	0.39
	0.58
	1.40

	
	1980-2009
	Cal
	Raw
	3.79
	3.77
	3.56
	3.92
	4.02
	8.67
	6.28
	11.67
	8.32
	7.78
	9.58
	5.29

	
	
	
	BC
	0.89
	0.71
	0.40
	0.18
	0.63
	1.66
	0.57
	6.83
	2.38
	1.13
	1.09
	0.35

	
	
	Val
	Raw
	3.18
	4.54
	4.21
	5.26
	4.14
	4.39
	4.96
	7.44
	10.58
	5.39
	9.89
	8.68

	
	
	
	BC
	0.19
	1.27
	0.61
	0.60
	1.31
	0.73
	0.26
	7.64
	4.95
	0.22
	1.69
	2.64

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.52
	4.53
	4.39
	4.07
	4.50
	5.54
	5.40
	6.29
	6.07
	6.83
	7.87
	4.42

	
	
	
	BC
	0.64
	0.92
	0.80
	0.92
	0.52
	1.29
	1.56
	0.63
	0.71
	0.37
	2.19
	0.32

	
	
	Val
	Raw
	4.52
	3.52
	6.28
	5.27
	4.45
	4.40
	4.37
	3.68
	7.93
	5.68
	8.94
	6.17

	
	
	
	BC
	0.50
	0.58
	1.55
	1.36
	0.96
	0.15
	0.16
	0.07
	0.85
	0.75
	0.59
	1.98

	
	1980-2009
	Cal
	Raw
	3.97
	3.92
	3.58
	4.17
	3.88
	8.96
	6.32
	12.06
	9.36
	7.71
	9.71
	5.57

	
	
	
	BC
	0.74
	0.54
	0.48
	0.13
	0.72
	1.73
	0.51
	6.45
	2.12
	0.81
	0.84
	0.25

	
	
	Val
	Raw
	2.92
	4.04
	3.39
	3.60
	3.61
	5.80
	4.18
	4.09
	4.22
	7.02
	8.82
	7.40

	
	
	
	BC
	0.17
	1.04
	1.04
	0.16
	0.35
	0.79
	0.25
	0.80
	0.23
	0.70
	0.48
	3.22




Table S3k RSME from calibration and validation datasets for EC-EARTH-DM Italy
	z
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	7.84
	7.91
	8.99
	10.87
	10.54
	12.00
	12.48
	12.77
	12.89
	14.48
	12.57
	9.18

	
	
	
	BC
	0.61
	0.74
	0.88
	0.78
	0.73
	1.68
	1.33
	0.89
	0.89
	0.39
	1.54
	0.60

	
	
	Val
	Raw
	8.72
	11.20
	9.69
	6.49
	8.15
	8.71
	7.75
	11.52
	15.60
	11.16
	23.24
	8.06

	
	
	
	BC
	0.65
	1.32
	3.05
	0.09
	0.35
	0.10
	0.18
	0.66
	2.75
	0.25
	3.99
	0.40

	
	1980-2009
	Cal
	Raw
	6.80
	7.05
	8.23
	9.43
	9.85
	13.98
	12.53
	12.64
	16.78
	15.66
	16.81
	11.06

	
	
	
	BC
	0.54
	0.39
	0.78
	0.40
	0.25
	2.32
	1.58
	1.06
	2.05
	3.38
	0.88
	1.23

	
	
	Val
	Raw
	7.19
	6.66
	6.06
	10.72
	11.32
	11.92
	10.05
	32.67
	10.79
	13.95
	13.22
	7.85

	
	
	
	BC
	0.18
	0.92
	0.24
	1.63
	1.62
	7.37
	0.13
	20.89
	0.33
	5.47
	0.26
	0.21

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	8.23
	8.31
	9.60
	10.54
	10.18
	11.39
	12.26
	12.63
	13.45
	14.02
	15.61
	9.19

	
	
	
	BC
	0.57
	0.44
	1.10
	0.78
	0.75
	1.71
	1.35
	0.97
	1.43
	0.47
	0.83
	0.60

	
	
	Val
	Raw
	6.39
	9.39
	5.46
	9.12
	10.43
	12.50
	9.51
	12.39
	12.63
	14.09
	7.37
	8.04

	
	
	
	BC
	0.63
	0.70
	0.17
	0.31
	0.43
	4.82
	1.65
	0.24
	0.44
	0.50
	0.16
	0.48

	
	1980-2009
	Cal
	Raw
	7.37
	6.89
	7.87
	9.42
	9.55
	12.83
	12.81
	17.91
	16.64
	15.10
	16.21
	10.59

	
	
	
	BC
	0.52
	0.35
	0.79
	0.50
	0.26
	3.03
	1.58
	7.03
	2.10
	2.86
	0.91
	1.30

	
	
	Val
	Raw
	2.47
	7.53
	8.35
	10.77
	12.69
	17.77
	7.88
	12.72
	11.96
	17.10
	16.94
	10.87

	
	
	
	BC
	0.09
	0.36
	0.65
	0.53
	1.58
	5.79
	0.25
	0.81
	0.41
	4.55
	0.96
	1.62

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.28
	3.54
	4.37
	3.84
	3.35
	3.20
	5.66
	4.27
	5.21
	5.60
	7.70
	2.94

	
	
	
	BC
	1.18
	0.64
	1.27
	0.88
	0.85
	0.48
	1.46
	0.41
	0.58
	1.02
	2.69
	0.62

	
	
	Val
	Raw
	1.90
	2.70
	2.12
	2.99
	4.06
	5.34
	4.47
	4.45
	3.38
	6.20
	5.08
	2.85

	
	
	
	BC
	0.11
	0.36
	0.25
	0.25
	0.73
	0.75
	0.36
	0.40
	0.27
	1.05
	0.28
	1.22

	
	1980-2009
	Cal
	Raw
	3.32
	2.66
	2.45
	2.83
	2.41
	7.98
	5.73
	11.00
	6.56
	7.26
	8.17
	4.02

	
	
	
	BC
	1.23
	0.22
	0.63
	0.31
	0.88
	1.91
	0.91
	6.04
	1.80
	0.98
	0.75
	0.56

	
	
	Val
	Raw
	2.15
	4.09
	2.27
	2.96
	2.41
	3.19
	5.95
	3.89
	7.39
	7.91
	8.81
	3.55

	
	
	
	BC
	0.08
	0.65
	0.64
	0.38
	0.90
	0.35
	0.49
	0.82
	2.66
	0.75
	1.21
	0.63

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	2.95
	2.76
	4.37
	3.60
	3.20
	3.69
	5.48
	4.40
	5.05
	5.76
	7.57
	2.77

	
	
	
	BC
	1.26
	0.43
	1.27
	0.78
	1.10
	1.09
	1.51
	0.48
	0.67
	1.02
	2.69
	0.66

	
	
	Val
	Raw
	3.88
	5.91
	2.06
	4.39
	4.72
	3.06
	5.58
	3.71
	4.59
	5.30
	6.04
	3.69

	
	
	
	BC
	0.92
	1.24
	0.15
	0.68
	1.86
	2.32
	0.41
	0.29
	1.16
	1.12
	0.56
	0.77

	
	1980-2009
	Cal
	Raw
	3.19
	2.80
	2.33
	2.69
	2.39
	5.64
	5.60
	10.97
	7.01
	7.50
	7.82
	4.05

	
	
	
	BC
	1.29
	0.28
	0.31
	0.32
	0.80
	1.40
	0.91
	6.03
	1.91
	1.07
	0.97
	0.56

	
	
	Val
	Raw
	2.90
	3.61
	2.69
	3.29
	2.24
	13.81
	6.40
	2.96
	3.93
	5.32
	9.62
	3.50

	
	
	
	BC
	0.76
	0.31
	1.08
	1.23
	0.12
	5.85
	0.50
	1.03
	0.35
	0.89
	2.02
	0.22



Table S3l RSME from calibration and validation datasets for EC-EARTH-KN Italy
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	7.70
	8.52
	9.02
	10.27
	10.80
	10.74
	11.76
	12.64
	12.66
	14.14
	14.92
	8.68

	
	
	
	BC
	1.53
	0.74
	0.91
	2.63
	1.31
	1.49
	1.24
	0.33
	0.58
	1.26
	1.35
	0.59

	
	
	Val
	Raw
	9.37
	8.29
	9.54
	10.71
	5.94
	15.42
	12.56
	12.31
	16.61
	13.37
	13.21
	10.78

	
	
	
	BC
	0.67
	0.52
	1.07
	1.86
	0.21
	1.37
	0.41
	0.49
	1.32
	3.92
	0.63
	1.88

	
	1980-2009
	Cal
	Raw
	6.61
	6.50
	8.16
	9.91
	10.19
	13.73
	11.91
	17.92
	15.75
	15.13
	16.22
	11.03

	
	
	
	BC
	0.50
	0.78
	0.94
	1.19
	1.69
	2.35
	1.57
	7.00
	2.75
	1.09
	1.70
	0.58

	
	
	Val
	Raw
	8.13
	9.30
	6.57
	7.89
	9.44
	13.43
	13.67
	12.58
	17.50
	16.91
	16.89
	8.04

	
	
	
	BC
	0.61
	1.30
	0.37
	0.29
	2.09
	6.30
	0.36
	1.06
	1.04
	0.66
	1.71
	0.27

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	8.08
	8.66
	8.71
	10.12
	9.55
	11.68
	10.54
	13.04
	13.37
	13.80
	14.86
	8.91

	
	
	
	BC
	0.39
	0.74
	0.91
	1.96
	1.37
	1.98
	0.22
	0.35
	0.72
	1.52
	1.57
	0.77

	
	
	Val
	Raw
	7.38
	7.43
	11.03
	11.48
	13.36
	10.87
	17.66
	9.65
	13.10
	15.27
	13.59
	9.65

	
	
	
	BC
	3.82
	0.32
	1.09
	2.77
	0.77
	0.20
	2.76
	0.37
	1.46
	2.50
	0.86
	0.22

	
	1980-2009
	Cal
	Raw
	7.11
	7.33
	8.24
	9.70
	10.40
	13.79
	12.74
	18.28
	16.40
	14.78
	15.97
	11.00

	
	
	
	BC
	0.58
	0.34
	1.03
	1.01
	1.78
	2.26
	1.36
	6.92
	2.39
	0.68
	1.44
	0.52

	
	
	Val
	Raw
	5.21
	4.68
	5.99
	9.25
	8.08
	13.11
	8.51
	9.27
	13.74
	18.58
	18.20
	8.25

	
	
	
	BC
	0.32
	0.26
	0.22
	0.51
	0.19
	1.15
	0.33
	0.80
	4.79
	1.21
	0.63
	0.63

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	2.44
	3.60
	2.97
	4.28
	4.89
	4.83
	6.55
	5.94
	6.11
	5.81
	7.88
	2.51

	
	
	
	BC
	0.59
	0.58
	0.81
	0.57
	0.29
	1.38
	1.70
	0.63
	0.42
	0.84
	0.82
	0.78

	
	
	Val
	Raw
	2.87
	3.25
	4.80
	5.94
	5.42
	3.19
	5.09
	6.52
	2.73
	5.97
	3.47
	2.94

	
	
	
	BC
	2.92
	0.78
	2.27
	0.55
	0.41
	0.11
	0.17
	1.53
	0.42
	0.30
	0.21
	1.84

	
	1980-2009
	Cal
	Raw
	3.05
	2.37
	2.56
	3.62
	3.64
	8.67
	6.37
	13.24
	9.13
	5.07
	6.98
	3.49

	
	
	
	BC
	0.97
	0.38
	0.44
	0.85
	0.83
	1.48
	0.47
	6.51
	2.33
	1.58
	1.44
	1.69

	
	
	Val
	Raw
	2.55
	2.31
	2.73
	4.45
	3.19
	4.59
	5.88
	2.99
	6.07
	5.78
	9.31
	2.54

	
	
	
	BC
	0.47
	0.25
	0.53
	1.16
	0.34
	0.88
	0.20
	0.11
	0.20
	0.70
	2.45
	0.25

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	2.63
	3.83
	3.48
	4.04
	5.15
	4.88
	6.45
	5.81
	5.90
	5.33
	7.44
	2.66

	
	
	
	BC
	0.90
	0.58
	0.83
	0.60
	0.26
	1.38
	1.70
	0.82
	0.42
	0.61
	0.84
	0.60

	
	
	Val
	Raw
	1.62
	1.01
	2.10
	6.82
	3.88
	2.74
	5.76
	7.18
	4.61
	8.13
	7.09
	2.05

	
	
	
	BC
	0.59
	0.10
	0.22
	1.19
	0.14
	0.14
	0.31
	1.58
	0.45
	1.86
	0.92
	0.28

	
	1980-2009
	Cal
	Raw
	3.03
	2.74
	2.54
	3.99
	3.70
	8.33
	5.84
	12.94
	9.05
	5.42
	7.40
	2.74

	
	
	
	BC
	0.65
	0.45
	0.49
	0.73
	0.87
	2.95
	0.79
	6.51
	2.40
	0.90
	1.04
	1.44

	
	
	Val
	Raw
	2.27
	3.05
	2.63
	3.13
	3.47
	9.64
	8.69
	6.14
	5.42
	6.07
	6.28
	4.93

	
	
	
	BC
	0.10
	0.73
	0.43
	0.91
	0.21
	0.24
	1.18
	1.04
	0.54
	3.42
	0.21
	0.61



Table S3m RSME from calibration and validation datasets for EC-EARTHSM Italy
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	7.73
	8.81
	9.02
	9.78
	10.49
	12.00
	11.74
	12.80
	12.65
	13.91
	14.93
	8.91

	
	
	
	BC
	0.67
	0.82
	0.80
	1.30
	1.01
	1.09
	1.97
	1.54
	0.85
	1.63
	1.68
	0.60

	
	
	Val
	Raw
	9.27
	6.34
	9.56
	13.05
	8.51
	8.72
	12.67
	11.34
	16.68
	14.69
	13.12
	9.63

	
	
	
	BC
	2.33
	0.51
	1.21
	2.80
	0.33
	0.20
	0.45
	0.53
	1.09
	0.40
	0.41
	1.69

	
	1980-2009
	Cal
	Raw
	6.66
	6.72
	7.75
	9.90
	10.03
	12.31
	12.17
	12.98
	14.97
	14.98
	17.12
	10.51

	
	
	
	BC
	0.31
	0.78
	1.12
	0.76
	0.71
	1.13
	0.33
	0.55
	1.53
	1.19
	1.07
	0.38

	
	
	Val
	Raw
	7.87
	8.37
	8.96
	7.95
	10.39
	19.76
	12.32
	31.92
	21.05
	17.69
	10.72
	11.32

	
	
	
	BC
	0.45
	0.32
	0.32
	0.27
	1.87
	3.86
	0.33
	16.55
	1.50
	1.08
	0.33
	3.03

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	7.64
	8.54
	9.11
	9.99
	9.57
	10.65
	12.38
	12.53
	13.44
	14.21
	14.10
	9.01

	
	
	
	BC
	0.67
	0.82
	0.98
	1.35
	1.20
	0.27
	1.82
	1.63
	0.43
	1.30
	0.94
	0.63

	
	
	Val
	Raw
	9.68
	8.17
	9.03
	12.08
	13.31
	15.78
	8.59
	12.95
	12.71
	12.93
	17.58
	9.08

	
	
	
	BC
	2.41
	0.16
	2.02
	0.25
	0.58
	3.09
	0.10
	0.60
	0.91
	0.41
	2.29
	0.52

	
	1980-2009
	Cal
	Raw
	7.18
	7.39
	7.77
	9.27
	10.07
	14.15
	11.89
	17.41
	16.47
	15.93
	16.67
	10.82

	
	
	
	BC
	0.59
	0.93
	0.57
	0.46
	0.84
	2.22
	0.33
	4.81
	2.16
	1.07
	1.40
	1.01

	
	
	Val
	Raw
	4.63
	4.12
	8.86
	11.47
	10.17
	10.67
	13.78
	16.14
	13.21
	12.13
	14.16
	9.55

	
	
	
	BC
	0.22
	0.24
	0.64
	1.29
	0.34
	0.37
	0.37
	7.14
	0.45
	0.31
	0.50
	1.60

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.32
	4.00
	4.13
	4.71
	4.45
	5.41
	6.97
	7.08
	6.66
	7.24
	8.10
	4.63

	
	
	
	BC
	0.88
	0.84
	0.90
	0.64
	0.38
	1.54
	1.61
	1.07
	0.45
	0.69
	1.45
	0.49

	
	
	Val
	Raw
	2.52
	3.30
	6.99
	4.03
	4.35
	4.10
	4.98
	6.74
	9.20
	10.46
	13.98
	3.54

	
	
	
	BC
	3.07
	0.56
	1.86
	0.83
	1.40
	0.23
	0.20
	0.42
	4.27
	0.49
	2.03
	0.18

	
	1980-2009
	Cal
	Raw
	3.42
	3.21
	3.63
	3.35
	3.99
	8.45
	6.55
	13.37
	9.24
	10.11
	10.34
	5.83

	
	
	
	BC
	0.57
	0.46
	0.51
	0.35
	0.76
	1.83
	0.93
	6.91
	2.16
	0.86
	1.71
	0.18

	
	
	Val
	Raw
	3.50
	5.52
	3.21
	3.32
	3.61
	5.03
	6.12
	11.50
	9.05
	7.25
	11.23
	6.94

	
	
	
	BC
	1.20
	1.97
	0.46
	0.24
	1.16
	0.84
	0.53
	17.27
	0.88
	0.33
	1.93
	0.36

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.18
	3.68
	4.74
	4.52
	4.10
	5.20
	6.77
	6.42
	7.41
	7.93
	8.74
	4.59

	
	
	
	BC
	1.09
	0.80
	0.87
	0.71
	0.66
	1.48
	1.61
	1.07
	2.22
	0.69
	1.25
	0.49

	
	
	Val
	Raw
	3.42
	5.00
	4.29
	5.12
	6.00
	5.43
	6.39
	9.78
	4.97
	7.12
	11.60
	3.79

	
	
	
	BC
	0.75
	1.29
	2.19
	1.17
	1.40
	2.61
	0.25
	0.61
	0.30
	0.39
	1.16
	1.17

	
	1980-2009
	Cal
	Raw
	3.35
	3.53
	3.54
	3.26
	3.85
	8.42
	5.94
	13.73
	9.55
	10.04
	10.87
	6.06

	
	
	
	BC
	0.41
	0.69
	0.47
	0.28
	0.55
	2.14
	0.91
	6.93
	2.23
	0.75
	1.35
	0.25

	
	
	Val
	Raw
	4.41
	4.30
	2.66
	4.11
	3.77
	5.80
	8.63
	7.78
	9.79
	7.41
	8.23
	5.37

	
	
	
	BC
	0.92
	0.22
	0.36
	0.34
	1.08
	0.94
	0.69
	0.59
	1.38
	0.22
	0.48
	0.36




Table S3n RSME from calibration and validation datasets for GFDL-SM Italy
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	7.93
	8.78
	8.39
	10.40
	10.61
	10.70
	12.27
	12.30
	12.97
	14.05
	14.99
	9.39

	
	
	
	BC
	0.93
	1.27
	1.02
	0.79
	0.79
	0.42
	1.33
	0.34
	0.95
	0.40
	1.90
	0.59

	
	
	Val
	Raw
	8.23
	6.87
	12.34
	9.99
	7.64
	15.57
	9.42
	14.12
	15.23
	13.91
	12.75
	6.59

	
	
	
	BC
	0.20
	0.59
	2.39
	0.23
	0.39
	3.82
	2.05
	1.24
	1.07
	0.36
	0.78
	0.39

	
	1980-2009
	Cal
	Raw
	7.07
	6.88
	7.82
	9.61
	10.13
	14.63
	12.72
	17.68
	16.18
	15.91
	15.79
	11.07

	
	
	
	BC
	0.69
	0.34
	3.16
	0.50
	0.77
	7.73
	0.35
	6.54
	1.76
	0.66
	0.91
	0.37

	
	
	Val
	Raw
	5.51
	7.79
	8.65
	9.78
	9.79
	5.99
	8.62
	14.42
	15.13
	12.30
	19.04
	7.74

	
	
	
	BC
	0.36
	1.94
	1.02
	0.32
	1.05
	0.15
	0.19
	9.98
	0.53
	0.21
	0.58
	0.41

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	7.77
	8.57
	9.34
	10.55
	9.64
	11.81
	12.21
	12.26
	14.00
	13.36
	15.20
	8.58

	
	
	
	BC
	0.93
	1.30
	0.89
	0.79
	0.94
	1.45
	1.31
	0.62
	0.85
	0.58
	1.90
	0.66

	
	
	Val
	Raw
	9.07
	8.27
	7.62
	9.04
	12.98
	10.06
	9.89
	14.33
	8.58
	17.30
	11.20
	11.19

	
	
	
	BC
	0.55
	0.37
	0.14
	0.28
	1.18
	0.22
	0.23
	0.66
	0.16
	1.15
	0.23
	0.47

	
	1980-2009
	Cal
	Raw
	6.35
	7.30
	7.22
	9.82
	9.94
	14.22
	12.36
	17.92
	15.88
	14.43
	16.70
	10.51

	
	
	
	BC
	0.49
	0.60
	0.14
	0.55
	0.46
	7.07
	0.37
	7.45
	1.79
	0.66
	1.47
	0.32

	
	
	Val
	Raw
	9.21
	5.14
	11.22
	8.49
	10.84
	10.20
	11.19
	12.66
	16.86
	20.09
	13.97
	11.34

	
	
	
	BC
	1.63
	0.40
	1.46
	0.14
	0.22
	0.36
	0.48
	1.12
	4.35
	1.30
	0.29
	0.75

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.60
	4.46
	4.73
	4.90
	4.62
	4.04
	4.91
	6.14
	5.00
	6.80
	8.57
	4.31

	
	
	
	BC
	0.67
	0.86
	0.83
	0.82
	0.46
	0.60
	0.56
	0.48
	0.63
	0.21
	0.89
	0.71

	
	
	Val
	Raw
	4.98
	2.57
	2.47
	3.42
	7.20
	8.44
	8.27
	4.60
	6.60
	9.52
	7.90
	3.26

	
	
	
	BC
	1.79
	0.14
	0.07
	0.29
	1.07
	4.03
	3.27
	0.25
	1.21
	0.74
	0.33
	0.25

	
	1980-2009
	Cal
	Raw
	3.98
	4.02
	3.54
	3.59
	3.79
	8.13
	6.05
	12.13
	8.94
	7.62
	8.75
	4.94

	
	
	
	BC
	0.62
	0.19
	0.69
	0.55
	0.71
	1.90
	0.58
	4.90
	2.19
	1.02
	0.26
	0.60

	
	
	Val
	Raw
	2.96
	3.18
	3.07
	3.82
	3.08
	3.11
	6.67
	7.80
	6.17
	7.80
	12.27
	8.40

	
	
	
	BC
	0.20
	0.08
	0.55
	0.44
	0.15
	0.13
	1.06
	9.81
	0.50
	0.43
	3.07
	1.22

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	4.03
	4.47
	4.68
	4.88
	5.24
	5.04
	5.78
	6.02
	5.34
	7.50
	8.76
	4.26

	
	
	
	BC
	0.54
	0.86
	0.83
	0.82
	0.30
	1.77
	1.37
	0.48
	0.58
	0.58
	0.89
	0.72

	
	
	Val
	Raw
	2.48
	2.47
	2.98
	3.63
	4.17
	4.43
	3.98
	5.39
	4.88
	5.83
	6.59
	3.62

	
	
	
	BC
	0.14
	0.15
	0.29
	0.24
	0.73
	3.29
	0.20
	0.48
	0.63
	0.35
	0.60
	0.49

	
	1980-2009
	Cal
	Raw
	3.46
	3.85
	3.89
	3.75
	3.69
	8.15
	6.15
	12.16
	9.23
	7.49
	10.14
	5.20

	
	
	
	BC
	0.59
	0.54
	0.67
	0.55
	0.70
	1.86
	0.47
	4.90
	2.21
	0.32
	1.10
	0.73

	
	
	Val
	Raw
	5.53
	3.47
	3.52
	3.46
	3.56
	5.53
	6.18
	6.90
	4.17
	8.89
	6.05
	5.53

	
	
	
	BC
	1.46
	0.78
	0.37
	0.27
	0.23
	0.60
	0.29
	8.22
	0.23
	2.00
	0.17
	0.22



Table S3o RSME from calibration and validation datasets for IPSL-SM Italy
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	7.06
	8.89
	9.20
	10.10
	10.59
	11.81
	11.88
	12.74
	12.86
	14.54
	14.91
	9.28

	
	
	
	BC
	0.97
	0.74
	1.62
	1.02
	2.24
	1.53
	0.99
	1.21
	0.48
	1.60
	2.38
	0.78

	
	
	Val
	Raw
	11.91
	6.04
	8.51
	11.59
	7.79
	10.05
	11.91
	11.74
	15.75
	10.65
	13.23
	7.45

	
	
	
	BC
	1.51
	0.15
	0.27
	1.16
	0.18
	0.48
	0.26
	0.61
	0.59
	0.40
	0.23
	0.34

	
	1980-2009
	Cal
	Raw
	6.91
	7.13
	8.26
	8.97
	10.11
	13.88
	12.40
	18.19
	16.30
	15.34
	16.14
	10.61

	
	
	
	BC
	2.23
	0.81
	0.43
	0.48
	0.59
	1.30
	1.54
	5.53
	2.26
	0.67
	1.43
	0.60

	
	
	Val
	Raw
	6.54
	6.37
	5.85
	12.74
	9.93
	12.57
	10.96
	10.24
	14.38
	15.83
	17.30
	10.77

	
	
	
	BC
	0.51
	0.25
	0.12
	1.14
	0.14
	0.21
	2.73
	0.42
	4.00
	1.38
	5.29
	0.22

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	8.34
	8.40
	9.35
	10.75
	10.51
	11.76
	11.91
	12.71
	13.32
	14.32
	15.11
	9.10

	
	
	
	BC
	0.25
	0.81
	1.62
	0.68
	2.24
	1.53
	0.99
	1.20
	0.61
	1.60
	2.33
	0.78

	
	
	Val
	Raw
	5.55
	9.20
	7.50
	7.59
	8.33
	10.37
	11.75
	11.91
	13.40
	12.24
	11.93
	8.58

	
	
	
	BC
	0.16
	0.92
	0.33
	0.17
	0.28
	0.27
	0.22
	0.64
	1.23
	0.31
	0.62
	0.40

	
	1980-2009
	Cal
	Raw
	7.05
	7.10
	7.92
	9.31
	9.90
	12.77
	11.79
	12.57
	15.37
	16.21
	16.96
	9.46

	
	
	
	BC
	2.00
	1.57
	0.60
	0.61
	1.13
	3.33
	1.04
	1.18
	1.04
	0.64
	4.08
	1.29

	
	
	Val
	Raw
	5.63
	6.57
	8.10
	11.29
	11.04
	18.00
	14.24
	32.83
	19.35
	9.79
	12.10
	15.70

	
	
	
	BC
	0.36
	0.27
	1.15
	0.51
	2.06
	1.62
	3.27
	20.15
	1.54
	0.16
	0.26
	2.30

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.77
	4.22
	4.40
	4.54
	4.32
	5.70
	5.84
	6.76
	7.13
	8.55
	7.39
	4.39

	
	
	
	BC
	1.13
	0.73
	0.88
	0.47
	0.48
	1.33
	1.48
	1.17
	0.85
	1.02
	1.13
	0.71

	
	
	Val
	Raw
	4.05
	2.98
	7.05
	7.27
	4.28
	5.16
	5.81
	7.86
	5.75
	8.12
	10.44
	3.21

	
	
	
	BC
	0.75
	0.51
	1.92
	2.22
	0.41
	0.23
	0.48
	0.78
	0.25
	1.61
	2.42
	0.13

	
	1980-2009
	Cal
	Raw
	4.03
	3.91
	3.55
	4.36
	4.47
	8.30
	5.66
	13.43
	10.13
	8.02
	9.59
	5.56

	
	
	
	BC
	0.56
	0.36
	0.81
	0.51
	0.49
	1.43
	0.61
	6.25
	2.00
	0.23
	1.42
	0.87

	
	
	Val
	Raw
	3.04
	3.30
	2.88
	4.24
	4.01
	4.15
	6.93
	6.79
	9.32
	9.71
	10.76
	5.79

	
	
	
	BC
	0.08
	0.12
	0.47
	0.67
	0.17
	0.31
	0.23
	9.17
	4.08
	1.84
	0.57
	1.61

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.57
	4.00
	5.16
	4.94
	4.50
	5.92
	6.05
	7.00
	7.12
	8.48
	7.96
	4.49

	
	
	
	BC
	0.30
	0.83
	0.84
	1.13
	0.48
	1.33
	1.39
	1.07
	0.84
	1.02
	1.08
	0.69

	
	
	Val
	Raw
	4.99
	4.36
	2.98
	5.58
	3.07
	3.44
	4.49
	6.58
	5.84
	8.56
	7.68
	2.29

	
	
	
	BC
	2.88
	0.70
	0.24
	0.82
	0.07
	0.17
	0.14
	0.71
	0.50
	1.65
	0.62
	0.16

	
	1980-2009
	Cal
	Raw
	3.48
	3.59
	3.55
	4.22
	4.29
	8.39
	6.01
	13.92
	10.06
	8.74
	9.60
	5.25

	
	
	
	BC
	0.12
	0.67
	0.72
	0.59
	0.54
	1.44
	0.69
	6.84
	2.41
	0.66
	0.83
	0.80

	
	
	Val
	Raw
	6.16
	4.94
	2.47
	5.21
	3.56
	3.77
	5.63
	6.11
	7.82
	6.28
	10.70
	6.12

	
	
	
	BC
	2.11
	1.42
	0.51
	0.33
	0.12
	0.74
	0.34
	0.37
	4.52
	0.23
	1.75
	1.55



Table S3p RSME from calibration and validation datasets for MPI-SM Italy
	
	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	2°x 2 ° RCP4.5
	1950-1979
	Cal
	Raw
	7.83
	8.50
	8.62
	10.64
	10.40
	11.45
	12.51
	12.40
	13.18
	13.67
	15.19
	8.28

	
	
	
	BC
	0.62
	0.52
	0.79
	1.05
	0.63
	1.26
	1.22
	2.15
	0.68
	0.85
	0.88
	0.90

	
	
	Val
	Raw
	8.77
	8.39
	11.42
	8.41
	9.12
	12.17
	7.51
	13.64
	14.16
	15.91
	11.31
	12.42

	
	
	
	BC
	0.98
	0.35
	0.79
	0.79
	0.60
	1.34
	0.11
	1.36
	0.50
	1.13
	0.58
	0.81

	
	1980-2009
	Cal
	Raw
	7.34
	7.24
	8.02
	9.76
	9.86
	14.36
	12.78
	17.40
	16.57
	15.85
	15.47
	11.04

	
	
	
	BC
	0.66
	0.55
	0.70
	1.48
	0.38
	1.61
	0.71
	6.30
	2.06
	3.25
	1.55
	0.60

	
	
	Val
	Raw
	2.83
	5.37
	7.49
	8.88
	11.27
	8.95
	8.13
	16.22
	12.52
	12.70
	20.51
	7.99

	
	
	
	BC
	0.12
	0.25
	0.22
	0.16
	1.56
	0.17
	0.20
	9.91
	2.63
	0.22
	2.89
	0.30

	2°x 2 ° RCP8.5
	1950-1979
	Cal
	Raw
	7.61
	8.50
	8.69
	9.81
	9.56
	11.83
	12.40
	12.39
	13.57
	13.98
	14.28
	9.02

	
	
	
	BC
	0.63
	0.56
	0.75
	0.66
	0.67
	1.13
	1.30
	2.15
	0.68
	0.26
	1.48
	1.37

	
	
	Val
	Raw
	9.80
	8.39
	11.12
	12.91
	13.33
	9.93
	8.44
	13.64
	11.88
	14.31
	16.71
	9.03

	
	
	
	BC
	0.96
	3.19
	0.99
	2.27
	0.98
	0.30
	0.17
	1.16
	0.32
	1.31
	1.64
	0.18

	
	1980-2009
	Cal
	Raw
	7.26
	7.39
	7.03
	9.67
	10.26
	14.17
	12.31
	17.90
	16.98
	15.64
	16.28
	10.87

	
	
	
	BC
	0.99
	0.60
	0.19
	1.03
	0.82
	1.87
	0.93
	6.24
	2.19
	2.71
	1.88
	0.65

	
	
	Val
	Raw
	3.87
	4.09
	11.85
	9.42
	9.03
	10.56
	11.52
	12.78
	8.89
	14.07
	16.53
	9.21

	
	
	
	BC
	0.20
	0.08
	1.24
	2.68
	0.18
	0.55
	1.24
	7.24
	0.12
	7.58
	0.38
	0.19

	0.5°x 0.5 ° RCP4.5
	1950-1979
	Cal
	Raw
	3.61
	4.49
	5.15
	4.87
	4.93
	4.95
	6.06
	5.23
	5.60
	7.07
	6.80
	3.90

	
	
	
	BC
	0.80
	0.68
	0.90
	0.90
	0.45
	0.48
	1.54
	2.08
	0.83
	0.21
	1.71
	0.26

	
	
	Val
	Raw
	2.67
	3.12
	4.06
	4.13
	3.96
	9.05
	5.17
	7.82
	6.27
	8.12
	9.05
	6.31

	
	
	
	BC
	0.63
	0.26
	0.29
	0.81
	0.66
	3.69
	2.81
	1.03
	0.33
	1.89
	1.02
	0.90

	
	1980-2009
	Cal
	Raw
	3.55
	3.51
	3.31
	3.69
	3.97
	9.15
	6.10
	12.28
	9.48
	7.97
	10.85
	5.57

	
	
	
	BC
	0.67
	0.73
	0.46
	0.38
	0.79
	1.75
	0.59
	5.65
	2.63
	0.72
	0.96
	0.98

	
	
	Val
	Raw
	4.79
	3.82
	2.87
	4.17
	2.92
	4.76
	5.50
	11.40
	7.72
	7.55
	9.43
	3.67

	
	
	
	BC
	0.35
	1.13
	0.51
	0.28
	0.16
	0.74
	0.38
	13.43
	0.29
	0.23
	2.48
	0.21

	0.5°x 0.5 ° RCP8.5
	1950-1979
	Cal
	Raw
	3.38
	4.54
	5.25
	4.81
	4.92
	5.89
	6.04
	5.66
	5.79
	6.62
	7.59
	4.00

	
	
	
	BC
	0.95
	0.68
	0.90
	0.64
	0.45
	1.61
	1.69
	1.97
	0.83
	1.06
	1.56
	0.26

	
	
	Val
	Raw
	4.01
	2.65
	3.18
	4.46
	3.98
	4.94
	5.27
	5.91
	5.21
	10.02
	4.17
	5.94

	
	
	
	BC
	0.95
	0.13
	0.22
	3.69
	0.66
	1.63
	0.37
	0.54
	0.48
	0.53
	0.52
	0.86

	
	1980-2009
	Cal
	Raw
	3.44
	3.57
	3.12
	3.57
	3.91
	8.44
	5.76
	12.96
	10.05
	8.09
	9.76
	5.50

	
	
	
	BC
	0.50
	0.37
	0.41
	0.23
	0.81
	1.79
	0.97
	5.24
	1.92
	0.64
	0.91
	0.96

	
	
	Val
	Raw
	5.80
	3.66
	4.09
	4.04
	3.26
	10.07
	6.77
	7.46
	5.06
	5.06
	13.37
	4.41

	
	
	
	BC
	0.84
	1.62
	0.80
	0.22
	1.38
	0.29
	0.83
	12.36
	0.37
	0.34
	1.61
	0.35
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