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Supplementary Materials SM1: Table showing the 3 scores (AUC-ROC, pearson correlation coefficient, R² coefficient) of the 4 heatwaves indices for the 3 different ways of distributing the EM-DAT impacts among several matching CC3D heatwaves (see section 2.2.4). Values are computed only for the sensitivity configuration used as an illustration in the paper: tx, 95th percentile, 4 days, baseline 1975-2021, 26-connectivity. With “strongest”, the entire EM-DAT death toll is attributed to the strongest heatwave (according to HWMId_pop); “equal” refers to the equal division of the death toll among all matching CC3D heatwaves; “weighted” corresponds to the division of the death toll proportionally to the cumulative area affected by each heatwave, which is the method used in the paper.
	
	AUC-ROC
	Pearson R
	R²

	
	strongest
	equal
	weighted
	strongest
	equal
	weighted
	strongest
	equal
	weighted

	Intensity
	0.63 [0.52; 0.74]
	0.61 [0.51; 0.71]
	0.61 [0.51; 0.71]
	0.45 [0.18; 0.68]
	0.34 [-0.04; 0.55]
	0.46 [0.24; 0.67]
	0.2 [0.03; 0.46]
	0.11 [0.0; 0.3]
	0.2 [0.06; 0.46]

	HWMId_sum
	0.75 [0.65; 0.84]
	0.7 [0.6; 0.79]
	0.7 [0.6; 0.79]
	0.7 [0.12; 0.99]
	0.3 [-0.17; 0.75]
	0.68 [0.12; 0.99]
	0.5 [0.02; 0.98]
	0.09 [0.02; 0.56]
	0.47 [0.02; 0.97]

	Exposed_population
	0.76 [0.67; 0.84]
	0.73 [0.65; 0.81]
	0.73 [0.65; 0.81]
	0.65 [0.39; 0.83]
	0.37 [-0.08; 0.6]
	0.64 [0.37; 0.82]
	0.43 [0.15; 0.69]
	0.14 [0.0; 0.35]
	0.41 [0.14; 0.66]

	HWMId_pop
	0.8 [0.71; 0.88]
	0.76 [0.66; 0.84]
	0.76 [0.66; 0.84]
	0.86 [0.55; 0.98]
	0.5 [-0.12; 0.85]
	0.84 [0.46; 0.98]
	0.74 [0.3; 0.95]
	0.25 [0.01; 0.72]
	0.71 [0.21; 0.95]




Supplementary Materials SM2: Summary of the best index, according to each score, over the sensitivity configurations. For each index, we show how many times it is the best scoring index, as a percentage (number of best score occurrences divided by number of configurations). We also show, for each group of configurations, the number of EM-DAT heatwaves that match heatwaves identified by the CC3D scan, and the number of CC3D heatwaves (median [q5; q95], computed over the corresponding sensitivity configurations).
	
	
	Pearson R
	AUC-ROC
	R²
	EM-DAT match (max. 88)
	Number heat-waves detected CC3D

	
	
	Intensity
	HWMId_sum
	Exposed_population
	HWMId_pop
	Intensity
	HWMId_sum
	Exposed_population
	HWMId_pop
	Intensity
	HWMId_sum
	Exposed_population
	HWMId_pop
	
	

	All configs
	
	0.0 %
	62.5 %
	0.0 %
	37.5 %
	0.0 %
	47.9 %
	16.7 %
	35.4 %
	0.0 %
	62.5 %
	0.0 %
	37.5 %
	50 [23.0, 79.0]
	263 [128.0, 357.0]

	

Daily temperature variable
	tx
	0.0 %
	0.0 %
	0.0 %
	100.0 %
	0.0 %
	0.0 %
	12.5 %
	87.5 %
	0.0 %
	0.0 %
	0.0 %
	100.0 %
	69 [35.95, 83.25]
	261 [114.85, 407.15]

	
	tg
	0.0 %
	87.5 %
	0.0 %
	12.5 %
	0.0 %
	81.2 %
	6.2 %
	12.5 %
	0.0 %
	87.5 %
	0.0 %
	12.5 %
	45 [25.85, 65.25]
	264 [148.35, 345.8]

	
	tn
	0.0 %
	100.0 %
	0.0 %
	0.0 %
	0.0 %
	62.5 %
	31.2 %
	6.2 %
	0.0 %
	100.0 %
	0.0 %
	0.0 %
	41 [21.2, 65.25]
	263 [131.45, 312.95]

	Intensity threshold value (percentile)
	90
	0.0 %
	66.7 %
	0.0 %
	33.3 %
	0.0 %
	37.5 %
	25.0 %
	37.5 %
	0.0 %
	66.7 %
	0.0 %
	33.3 %
	61 [39.0, 81.0]
	306 [228.35, 402.95]

	
	95
	0.0 %
	58.3 %
	0.0 %
	41.7 %
	0.0 %
	58.3 %
	8.3 %
	33.3 %
	0.0 %
	58.3 %
	0.0 %
	41.7 %
	40 [22.0, 71.0]
	215 [110.0, 312.0]

	


Duration threshold
	3
	0.0 %
	66.7 %
	0.0 %
	33.3 %
	0.0 %
	41.7 %
	16.7 %
	41.7 %
	0.0 %
	66.7 %
	0.0 %
	33.3 %
	65 [43.6, 85.25]
	310 [244.25, 409.95]

	
	4
	0.0 %
	66.7 %
	0.0 %
	33.3 %
	0.0 %
	50.0 %
	16.7 %
	33.3 %
	0.0 %
	66.7 %
	0.0 %
	33.3 %
	56 [31.2, 79.0]
	281 [191.0, 354.3]

	
	5
	0.0 %
	58.3 %
	0.0 %
	41.7 %
	0.0 %
	41.7 %
	16.7 %
	41.7 %
	0.0 %
	58.3 %
	0.0 %
	41.7 %
	42 [23.9, 73.55]
	251 [137.95, 314.65]

	
	6
	0.0 %
	58.3 %
	0.0 %
	41.7 %
	0.0 %
	58.3 %
	16.7 %
	25.0 %
	0.0 %
	58.3 %
	0.0 %
	41.7 %
	36 [19.45, 63.75]
	215 [92.15, 295.4]

	Baseline period end year (start is 1975)
	2005
	0.0 %
	66.7 %
	0.0 %
	33.3 %
	0.0 %
	50.0 %
	8.3 %
	41.7 %
	0.0 %
	66.7 %
	0.0 %
	33.3 %
	55 [29.0, 79.0]
	294 [184.0, 357.0]

	
	2021
	0.0 %
	58.3 %
	0.0 %
	41.7 %
	0.0 %
	45.8 %
	25.0 %
	29.2 %
	0.0 %
	58.3 %
	0.0 %
	41.7 %
	43 [22.0, 79.0]
	240 [110.0, 349.95]

	connec-tivity (CC3D parameter)
	26
	0.0 %
	62.5 %
	0.0 %
	37.5 %
	0.0 %
	47.9 %
	16.7 %
	35.4 %
	0.0 %
	62.5 %
	0.0 %
	37.5 %
	50 [24.75, 79.0]
	263 [130.8, 353.85]

	
	18
	0.0 %
	62.5 %
	0.0 %
	37.5 %
	0.0 %
	47.9 %
	16.7 %
	35.4 %
	0.0 %
	62.5 %
	0.0 %
	37.5 %
	50 [24.75, 79.0]
	263 [130.8, 354.9]




Supplementary Materials SM3: Summary of AUC-ROC scores for the 4 indices, over sensitivity configurations. The line "All configs" corresponds to the distribution over all sensitivity configurations. For other lines, one parameter is set to a given value (given by the first two columns), and we compute the distribution over the corresponding sensitivity configurations. For each configuration (=1 given combination of parameters), we initially compute a 10’000 samples bootstrap to obtain a best estimate of the correlation coefficient (median) along with a 90 % confidence interval. Here, for all indices, we show the median, the 5th quantile and the 95th quantile of the distribution of the median scores of all corresponding sensitivity configurations. We also show, for each group of configurations, the number of EM-DAT heatwaves that match heatwaves identified by the CC3D scan, and the number of CC3D heatwaves (median [q5; q95], computed over the corresponding sensitivity configurations).
	
	
	Intensity
	HWMId_sum
	Exposed_population
	HWMId_pop
	EM-DAT match (max. 88)
	Number heatwaves detected CC3D

	All configs
	
	0.62 [0.56, 0.7]
	0.72 [0.62, 0.83]
	0.72 [0.5, 0.81]
	0.72 [0.56, 0.83]
	50 [23.0; 79.0]
	263 [128.0, 357.0]

	Daily 
temperature variable
	tx
	0.65 [0.59, 0.71]
	0.75 [0.67, 0.8]
	0.77 [0.68, 0.83]
	0.79 [0.72, 0.84]
	69 [35.95; 83.25]
	261 [114.85, 407.15]

	
	tg
	0.65 [0.56, 0.68]
	0.73 [0.61, 0.83]
	0.69 [0.54, 0.81]
	0.69 [0.58, 0.82]
	45 [25.85; 65.25]
	264 [148.35, 345.8]

	
	tn
	0.6 [0.55, 0.69]
	0.67 [0.62, 0.83]
	0.63 [0.5, 0.81]
	0.64 [0.55, 0.81]
	41 [21.2; 65.25]
	263 [131.45, 312.95]

	Intensity threshold value (percentile)
	90
	0.66 [0.58, 0.73]
	0.76 [0.66, 0.83]
	0.77 [0.65, 0.83]
	0.76 [0.63, 0.83]
	61 [39.0; 81.0]
	306 [228.35, 402.95]

	
	95
	0.61 [0.54, 0.67]
	0.69 [0.61, 0.76]
	0.65 [0.5, 0.8]
	0.66 [0.54, 0.81]
	40 [22.0; 71.0]
	215 [110.0, 312.0]

	
Duration threshold
	3
	0.65 [0.6, 0.72]
	0.75 [0.67, 0.83]
	0.77 [0.62, 0.82]
	0.77 [0.62, 0.83]
	65 [43.6; 85.25]
	310 [244.25, 409.95]

	
	4
	0.62 [0.57, 0.72]
	0.73 [0.63, 0.84]
	0.74 [0.56, 0.84]
	0.75 [0.58, 0.85]
	56 [31.2; 79.0]
	281 [191.0, 354.3]

	
	5
	0.63 [0.55, 0.69]
	0.7 [0.61, 0.77]
	0.71 [0.51, 0.79]
	0.71 [0.54, 0.8]
	42 [23.9; 73.55]
	251 [137.95, 314.65]

	
	6
	0.6 [0.54, 0.67]
	0.67 [0.61, 0.76]
	0.66 [0.48, 0.77]
	0.63 [0.55, 0.8]
	36 [19.45; 63.75]
	215 [92.15, 295.4]

	Baseline period end year (start is 1975)
	2005
	0.63 [0.56, 0.73]
	0.75 [0.63, 0.83]
	0.74 [0.55, 0.83]
	0.74 [0.58, 0.83]
	55 [29.0; 79.0]
	294 [184.0, 357.0]

	
	2021
	0.62 [0.57, 0.68]
	0.7 [0.61, 0.77]
	0.7 [0.5, 0.78]
	0.7 [0.54, 0.8]
	43 [22.0; 79.0]
	240 [110.0, 349.95]

	Connectivity (CC3D parameter)
	26
	0.62 [0.56, 0.7]
	0.72 [0.62, 0.83]
	0.72 [0.52, 0.81]
	0.72 [0.57, 0.83]
	50 [24.75; 79.0]
	263 [130.8, 353.85]

	
	18
	0.62 [0.56, 0.7]
	0.72 [0.62, 0.83]
	0.72 [0.51, 0.81]
	0.72 [0.57, 0.83]
	50 [24.75; 79.0]
	263 [130.8, 354.9]




Supplementary Materials SM4: Summary of Pearson correlation coefficients for the 4 indices, over sensitivity configurations. The line "All configs" corresponds to the distribution over all sensitivity configurations. For other lines, one parameter is set to a given value (given by the first two columns), and we compute the distribution over the corresponding sensitivity configurations. For each configuration (=1 given combination of parameters), we initially compute a 10’000 samples bootstrap to obtain a best estimate of the correlation coefficient (median) along with a 90 % confidence interval. Here, for all indices, we show the median, the 5th quantile and the 95th quantile of the distribution of the median scores of all corresponding sensitivity configurations. We also show, for each group of configurations, the number of EM-DAT heatwaves that match heatwaves identified by the CC3D scan, and the number of CC3D heatwaves (median [q5; q95], computed over the corresponding sensitivity configurations).
	
	
	Intensity
	HWMId_sum
	Exposed_population
	HWMId_pop
	EM-DAT match (max. 88)
	Number heatwaves detected CC3D

	All configs
	
	0.25 [0.08, 0.58]
	0.76 [0.67, 0.86]
	0.51 [0.35, 0.81]
	0.67 [0.5, 0.91]
	50.0 [23.0; 79.0]
	263 [128.0, 357.0]

	Daily 
temperature variable
	tx
	0.41 [0.33, 0.67]
	0.7 [0.65, 0.76]
	0.59 [0.44, 0.78]
	0.82 [0.75, 0.9]
	69.0 [35.95; 83.25]
	261 [114.85, 407.15]

	
	tg
	0.19 [0.1, 0.4]
	0.8 [0.74, 0.9]
	0.45 [0.34, 0.85]
	0.64 [0.56, 0.95]
	45.0 [25.85; 65.25]
	264 [148.35, 345.8]

	
	tn
	0.15 [0.04, 0.28]
	0.77 [0.65, 0.87]
	0.47 [0.31, 0.66]
	0.58 [0.48, 0.72]
	41.5 [21.2; 65.25]
	263 [131.45, 312.95]

	Intensity threshold value (percentile)
	90
	0.25 [0.08, 0.41]
	0.77 [0.68, 0.86]
	0.46 [0.34, 0.68]
	0.61 [0.5, 0.85]
	61.5 [39.0; 81.0]
	306 [228.35, 402.95]

	
	95
	0.26 [0.1, 0.63]
	0.74 [0.66, 0.86]
	0.57 [0.39, 0.82]
	0.73 [0.51, 0.94]
	40.0 [22.0; 71.0]
	215 [110.0, 312.0]

	
Duration threshold
	3
	0.16 [0.05, 0.41]
	0.75 [0.69, 0.8]
	0.44 [0.36, 0.6]
	0.6 [0.48, 0.81]
	65.5 [43.6; 85.25]
	310 [244.25, 409.95]

	
	4
	0.18 [0.05, 0.45]
	0.72 [0.65, 0.82]
	0.47 [0.32, 0.62]
	0.64 [0.5, 0.82]
	56.0 [31.2; 79.0]
	281 [191.0, 354.3]

	
	5
	0.3 [0.09, 0.56]
	0.78 [0.67, 0.86]
	0.57 [0.39, 0.81]
	0.73 [0.51, 0.93]
	42.5 [23.9; 73.55]
	251 [137.95, 314.65]

	
	6
	0.32 [0.12, 0.7]
	0.81 [0.64, 0.94]
	0.67 [0.31, 0.87]
	0.78 [0.51, 0.95]
	36.0 [19.45; 63.75]
	215 [92.15, 295.4]

	Baseline period end year (start is 1975)
	2005
	0.29 [0.12, 0.44]
	0.73 [0.65, 0.84]
	0.45 [0.31, 0.72]
	0.65 [0.5, 0.85]
	55.0 [29.0; 79.0]
	294 [184.0, 357.0]

	
	2021
	0.16 [0.04, 0.59]
	0.78 [0.69, 0.89]
	0.61 [0.4, 0.82]
	0.7 [0.55, 0.94]
	43.0 [22.0; 79.0]
	240 [110.0, 349.95]

	Connectivity (CC3D parameter)
	26
	0.25 [0.08, 0.58]
	0.76 [0.67, 0.86]
	0.51 [0.35, 0.79]
	0.67 [0.5, 0.9]
	50.0 [24.75; 79.0]
	263 [130.8, 353.85]

	
	18
	0.25 [0.08, 0.58]
	0.76 [0.66, 0.86]
	0.51 [0.35, 0.79]
	0.67 [0.5, 0.9]
	50.0 [24.75; 79.0]
	263 [130.8, 354.9]




Supplementary Materials SM5: Summary of determination coefficients (R2) for the 4 indices, over sensitivity configurations. The line "All configs" corresponds to the distribution over all sensitivity configurations. For other lines, one parameter is set to a given value (given by the first two columns), and we compute the distribution over the corresponding sensitivity configurations. For each configuration (=1 given combination of parameters), we initially compute a 10’000 samples bootstrap to obtain a best estimate of the correlation coefficient (median) along with a 90 % confidence interval. Here, for all indices, we show the median, the 5th quantile and the 95th quantile of the distribution of the median scores of all corresponding sensitivity configurations. We also show, for each group of configurations, the number of EM-DAT heatwaves that match heatwaves identified by the CC3D scan, and the number of CC3D heatwaves (median [q5; q95], computed over the corresponding sensitivity configurations).
	
	
	Intensity
	HWMId_sum
	Exposed_population
	HWMId_pop
	EM-DAT match (max. 88)
	Number heatwaves detected CC3D

	All configs
	
	0.09 [0.02, 0.35]
	0.57 [0.44, 0.75]
	0.26 [0.12, 0.66]
	0.45 [0.25, 0.82]
	50 [23.0; 79.0]
	263 [128.0, 357.0]

	Daily 
temperature variable
	tx
	0.16 [0.11, 0.45]
	0.49 [0.43, 0.57]
	0.35 [0.19, 0.62]
	0.68 [0.56, 0.82]
	69 [35.95; 83.25]
	261 [114.85, 407.15]

	
	tg
	0.04 [0.02, 0.18]
	0.63 [0.55, 0.82]
	0.2 [0.12, 0.72]
	0.42 [0.32, 0.9]
	45 [25.85; 65.25]
	264 [148.35, 345.8]

	
	tn
	0.05 [0.02, 0.11]
	0.6 [0.43, 0.77]
	0.22 [0.1, 0.44]
	0.33 [0.23, 0.51]
	41 [21.2; 65.25]
	263 [131.45, 312.95]

	Intensity threshold value (percentile)
	90
	0.06 [0.02, 0.17]
	0.59 [0.46, 0.75]
	0.21 [0.12, 0.46]
	0.38 [0.25, 0.72]
	61 [39.0; 81.0]
	306 [228.35, 402.95]

	
	95
	0.11 [0.03, 0.4]
	0.54 [0.44, 0.75]
	0.32 [0.15, 0.67]
	0.53 [0.26, 0.88]
	40 [22.0; 71.0]
	215 [110.0, 312.0]

	
Duration threshold
	3
	0.03 [0.01, 0.17]
	0.57 [0.47, 0.64]
	0.19 [0.13, 0.36]
	0.36 [0.23, 0.65]
	65 [43.6; 85.25]
	310 [244.25, 409.95]

	
	4
	0.06 [0.02, 0.2]
	0.52 [0.42, 0.68]
	0.22 [0.1, 0.38]
	0.41 [0.26, 0.68]
	56 [31.2; 79.0]
	281 [191.0, 354.3]

	
	5
	0.09 [0.03, 0.32]
	0.6 [0.45, 0.74]
	0.32 [0.15, 0.65]
	0.53 [0.26, 0.87]
	42 [23.9; 73.55]
	251 [137.95, 314.65]

	
	6
	0.12 [0.04, 0.49]
	0.65 [0.42, 0.88]
	0.46 [0.1, 0.77]
	0.6 [0.26, 0.9]
	36 [19.45; 63.75]
	215 [92.15, 295.4]

	Baseline period end year (start is 1975)
	2005
	0.1 [0.02, 0.19]
	0.53 [0.42, 0.7]
	0.2 [0.1, 0.52]
	0.42 [0.25, 0.72]
	55 [29.0; 79.0]
	294 [184.0, 357.0]

	
	2021
	0.06 [0.02, 0.35]
	0.61 [0.48, 0.8]
	0.37 [0.16, 0.67]
	0.49 [0.3, 0.88]
	43 [22.0; 79.0]
	240 [110.0, 349.95]

	Connectivity (CC3D parameter)
	26
	0.09 [0.02, 0.34]
	0.57 [0.45, 0.75]
	0.26 [0.12, 0.63]
	0.44 [0.25, 0.82]
	50 [24.75; 79.0]
	263 [130.8, 353.85]

	
	18
	0.09 [0.02, 0.34]
	0.57 [0.44, 0.74]
	0.25 [0.12, 0.64]
	0.45 [0.25, 0.82]
	50 [24.75; 79.0]
	263 [130.8, 354.9]





Supplementary Materials SM6: Summary of the 1975- 2024 trends over sensitivity configurations. The line "All configs" corresponds to the distribution over all sensitivity configurations. For other lines, one parameter is set to a given value (given by the first two columns), and we compute the distribution over the corresponding sensitivity configurations. For each configuration (=1 given combination of parameters), we initially compute the median Mann-Kendall Sen’s slope, along with a 90 % confidence interval. Here, for all indices, we show the median, the 5th quantile and the 95th quantile of the distribution of the median trends of all corresponding sensitivity configurations.
	
	
	Frequency
	Intensity
	Max
	Spatial extent
	Duration
	Exposed_population
	Exposed_population (relative)
	HWMId_sum
	HWMId_pop

	unit
	
	Events/decade
	°C/decade
	°C/decade
	% of Europe area/decade
	days/decade
	106 ppl/decade
	% of European population/decade
	103 IQR-km²/decade
	106 IQR-persons/decade

	All configs
	
	0.9 [-0.34, 1.41]
	0.01 [-0.04, 0.07]
	0.15 [-0.02, 0.28]
	0.12 [0.02, 0.42]
	0.62 [0.0, 1.52]
	0.65 [-0.02, 3.14]
	0.05 [-0.01, 0.36]
	19.02 [2.2, 80.52]
	0.13 [0.0, 3.45]

	


Daily temperature variable
	tx
	0.8 [-0.28, 1.31]
	0.04 [0.01, 0.1]
	0.22 [0.11, 0.36]
	0.13 [0.04, 0.46]
	0.45 [0.0, 0.68]
	1.7 [0.72, 3.86]
	0.19 [0.07, 0.45]
	22.88 [1.75, 89.15]
	1.46 [0.24, 5.66]

	
	tg
	1.1 [-0.33, 1.51]
	0.0 [-0.05, 0.04]
	0.1 [-0.07, 0.26]
	0.12 [0.04, 0.36]
	0.77 [0.33, 1.28]
	0.36 [0.02, 1.54]
	0.02 [0.0, 0.17]
	15.78 [0.06, 80.17]
	0.0 [0.0, 0.8]

	
	tn
	0.88 [-0.15, 1.29]
	-0.01 [-0.04, 0.03]
	0.07 [0.01, 0.25]
	0.1 [0.01, 0.32]
	1.03 [0.56, 1.63]
	0.22 [-0.04, 0.82]
	0.02 [-0.01, 0.08]
	21.13 [5.97, 62.97]
	0.01 [0.0, 0.31]

	

Intensity threshold value (percentile)
	90
	0.68 [-0.64, 1.14]
	-0.01 [-0.04, 0.07]
	0.07 [-0.04, 0.26]
	0.1 [0.02, 0.29]
	0.59 [0.0, 1.3]
	0.36 [-0.03, 2.41]
	0.02 [-0.01, 0.26]
	15.51 [1.0, 43.01]
	0.01 [0.0, 2.03]

	
	95
	1.12 [0.64, 1.46]
	0.02 [-0.0, 0.1]
	0.2 [0.06, 0.36]
	0.13 [0.03, 0.46]
	0.79 [0.36, 1.53]
	0.81 [-0.0, 3.52]
	0.08 [-0.0, 0.41]
	24.4 [3.63, 101.66]
	0.2 [0.0, 4.57]

	



Duration threshold
	3
	0.5 [-0.66, 1.34]
	-0.0 [-0.05, 0.05]
	0.09 [-0.07, 0.25]
	0.17 [0.01, 0.46]
	0.61 [0.0, 1.24]
	0.83 [0.06, 4.09]
	0.08 [-0.0, 0.48]
	26.72 [4.36, 76.99]
	0.16 [0.0, 4.41]

	
	4
	0.8 [0.0, 1.33]
	0.0 [-0.04, 0.06]
	0.14 [-0.01, 0.27]
	0.13 [0.03, 0.41]
	0.62 [0.29, 1.34]
	0.75 [0.08, 3.4]
	0.08 [0.0, 0.4]
	19.66 [5.02, 98.53]
	0.21 [0.0, 6.45]

	
	5
	1.01 [0.5, 1.39]
	0.02 [-0.04, 0.09]
	0.16 [-0.03, 0.34]
	0.11 [0.02, 0.28]
	0.67 [0.0, 1.49]
	0.42 [-0.03, 1.75]
	0.04 [-0.01, 0.2]
	15.02 [0.91, 51.77]
	0.01 [0.0, 2.33]

	
	6
	1.01 [0.81, 1.59]
	0.03 [-0.03, 0.11]
	0.21 [0.05, 0.35]
	0.06 [0.02, 0.27]
	0.93 [0.45, 1.66]
	0.25 [-0.05, 1.41]
	0.03 [-0.01, 0.16]
	15.6 [0.62, 95.89]
	0.1 [0.0, 2.82]

	
Baseline period end year (start is 1975)
	2005
	0.8 [-0.64, 1.46]
	0.01 [-0.03, 0.1]
	0.16 [0.03, 0.36]
	0.09 [0.02, 0.38]
	0.94 [0.4, 1.58]
	0.3 [-0.03, 2.3]
	0.02 [-0.01, 0.25]
	13.44 [3.7, 56.6]
	0.0 [0.0, 2.39]

	
	2021
	0.94 [0.3, 1.28]
	0.01 [-0.04, 0.06]
	0.15 [-0.04, 0.26]
	0.16 [0.04, 0.42]
	0.5 [0.0, 1.3]
	0.8 [0.04, 3.14]
	0.08 [0.0, 0.36]
	33.52 [0.1, 101.76]
	0.2 [0.0, 4.57]

	
Connectivity (CC3D parameter)
	26
	0.9 [-0.23, 1.39]
	0.01 [-0.04, 0.07]
	0.15 [-0.0, 0.29]
	0.12 [0.02, 0.41]
	0.62 [0.0, 1.47]
	0.65 [-0.02, 2.94]
	0.05 [-0.01, 0.34]
	19.02 [3.26, 78.56]
	0.13 [0.0, 3.29]

	
	18
	0.91 [-0.24, 1.39]
	0.01 [-0.04, 0.07]
	0.15 [-0.02, 0.28]
	0.12 [0.02, 0.41]
	0.64 [0.1, 1.5]
	0.58 [-0.01, 2.9]
	0.06 [-0.01, 0.33]
	20.14 [1.33, 81.17]
	0.13 [0.0, 3.28]




Supplementary Materials SM7: Top 10 CC3D heatwaves unmatched in EM-DAT: investigation in the literature and press. Country names are replaced by their ISO 3166-1 alpha-3 codes. The rank corresponds to the rank among the 191 CC3D heatwaves, so the numbering includes heatwaves that overlap with EM-DAT, explaining that the numbers in the “Rank” column are not strictly ranging from 1 to 10. The column "Deaths" informs on the presence of quantitative death records in the corresponding references. More details are given in SM8.
	Dates
	Rank
	Affected countries
	Deaths
	Scientific references
	Other press ref

	1976/06/22 to 1976/07/09
	6
	BEL, CZE, FRA, DEU, IRL, LUX, NLD, GBR
	Yes
	Ellis et al. (1980), Rey et al. (2007)
	BEL, FRA

	1994/07/20 to 1994/08/03
	11
	AUT, BLR, CZE, DNK, EST, DEU, HUN, LVA, LTU, POL, ROU, RUS, SRB, SVK, SWE, UKR
	Yes
	Overcenco and Vera (2010), Urban et al. (2017)
	

	1995/07/27 to 1995/08/26
	19
	IRL, GBR
	Yes
	Rooney et al. (1998)
	

	2007/08/09 to 2007/08/28
	10
	ALB, BLR, BIH, BGR, EST, FIN, GRC, LVA, LTU, MKD, MDA, MNE, ROU, RUS, SRB, TUR, UKR
	Yes
	Tolika et al. (2009), Founda and Giannakopoulos (2009), Paldy and Bobvos (2010), Twardosz and Kossowska-Cezak (2013), Corobov et al. (2013)
	

	2012/06/29 to 2012/07/17
	18
	ALB, AUT, BLR, BIH, BGR, HRV, CZE, GRC, HUN, MKD, MDA, MNE, POL, ROU, SRB, SVK, SVN, TUR, UKR
	Yes
	Páldy and Bobvos (2013), Výberči et al. (2015)
	

	2012/08/17 to 2012/08/27
	12
	ALB, AUT, BIH, BGR, HRV, FRA, DEU, GRC, HUN, ITA, MKD, MDA, MNE, ROU, SRB, SVN, CHE, UKR
	Yes
	Páldy and Bobvos (2013), Sippel and Otto (2014), Holtanová et al. (2015), Výberči et al. (2015), Founda and Santamouris (2017), Lhotka and Kyselý (2022)
	FRA

	2015/08/04 to 2015/08/16
	8
	AUT, BLR, HRV, CZE, DEU, HUN, LVA, LTU, MDA, POL, ROU, RUS, SRB, SVK, SVN, CHE, UKR
	Yes
	Urban et al. (2017)
	

	2017/07/30 to 2017/08/13
	7
	ALB, AUT, BIH, BGR, HRV, FRA, GRC, HUN, ITA, MKD, MDA, MNE, POL, ROU, RUS, SRB, SVK, SVN, CHE, TUR, UKR
	No
	Can et al. (2019)
	South Europe

	2021/06/14 to 2021/07/19
	5
	ALB, AUT, BLR, BIH, HRV, CZE, DNK, EST, FIN, FRA, DEU, GRC, HUN, LVA, LTU, MKD, MNE, NOR, POL, ROU, RUS, SRB, SVK, SVN, SWE, CHE, UKR
	No
	Lhotka and Kyselý (2022)
	RUS, Europe

	2021/07/25 to 2021/08/16
	14
	ALB, BIH, BGR, HRV, FRA, GRC, ITA, MKD, MNE, ROU, SRB, TUR
	Yes
	Founda et al. (2022), Giannaros et al. (2024)
	[bookmark: tab%3Atop_events_Copy_1][bookmark: X05dfde7a5a769537b599e1da7c4d80cfa9c8763][bookmark: results_Copy_1]ITA, GRC, TUR




Supplementary Materials SM8: Detailed mortality data found in literature regarding highest-scoring CC3D heatwaves missing in EM-DAT (see SM7)
	Dates
	Mortality Data

	1976/06/22
to
1976/07/09
	Rey et al. (2007): "The excess mortality during the HW-associated mortality period was about [...] 5100 deaths" (France)
Ellis et al. (1980): "The average number of daily deaths reported to the Registrar increased significantly by nearly 20 per cent during this hot fortnight and by over 30 per cent from 3 to 5 July" (Birmingham, England)

	1994/07/20
to
1994/08/04
	Overcenco & Vera (2010): "the direct heat effect during 2007 hot summer in Chisinau has resulted in about 200 of excess deaths" (Moldova)
Urban et al. (2017): "The 1994 major heat wave was associated with 1197 excess deaths (95% CI: 1002–1397) per standardized 10 million inhabitants" (Czechia)

	1995/07/27
to
1995/08/26
	Rooney et al. (1998): "The five-day heatwave was associated with an estimated excess of 619 (8.9%) deaths over the average for 1995. About 62% of this excess may be attributable to increased air pollution. The excess mortality was slightly higher (768 deaths, 11.2%) when compared with average daily mortality for 1993–94." (England and Wales)

	2007/08/08
to
2007/08/28
	Corobov et al. (2013): In Table 7, Heat wave (HW) and heat day (HD) characteristics, the heatwave identified as HW6 is shown to have caused 14 excess deaths. (Moldova)

	2012/06/29
to
2012/07/16
	Výberči et al. (2015): "During 21 days of summer heat events in this year, a 13.0% (95% CI: 9.2% to 17.0%) increase in total mortality was recorded, accounting for more than 370 excess deaths. Within individual 2012 heat periods, a large part of the excess deaths was caused by the period that began on the very last day of June." (Slovakia)

	2012/08/17
to
2012/08/27
	Páldy and Bobvos (2013): "1666 excess death cases (27%) could be attributed to the 26 days of the four heat alerts at country level" (Hungary)

	2015/08/04
to
2015/08/16
	Urban et al. (2017): "847 (95% CI: 711–988) deaths per 10 million inhabitants during 2015" (Czechia)

	2017/07/30
to
2017/08/14
	Nothing Found

	2021/06/14
to
2021/07/19
	Nothing Found

	2021/07/25
to
2021/08/16
	Giannaros et al. (2024): "over 2300 excess deaths […] compared to the 2016–2020 average were recorded during the episode" (Greece)
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