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Characteristics of the input data
Table S1 – Median and percentiles of the values of the 24 variables initially considered in the SV assessment. The 15 variables used in the final PCA model in both joint and yearly independent-PCAs are shown in bold.
	Vulnerability dimension
	Variable code
	Year
	Percentiles

	
	
	
	5
	10
	25
	Median
	75
	90
	95

	Educational level
	SchLeav
	1991
	91.46
	92.52
	94.98
	98.90
	103.90
	109.03
	112.09

	
	
	2001
	89.53
	89.53
	89.53
	90.91
	92.45
	94.75
	96.62

	
	
	2011
	89.53
	89.53
	89.53
	89.95
	90.76
	91.93
	93.28

	
	Illiter
	1991
	88.00
	89.50
	92.59
	98.58
	105.85
	112.84
	117.23

	
	
	2001
	87.47
	88.62
	91.09
	95.84
	102.58
	108.80
	113.18

	
	
	2011
	85.10
	85.79
	87.32
	90.47
	95.33
	100.17
	103.21

	
	HighEdu
	1991
	98.51
	98.51
	98.84
	99.30
	100.11
	101.82
	103.84

	
	
	2001
	98.88
	99.31
	100.10
	101.30
	103.26
	107.08
	110.84

	
	
	2011
	100.34
	101.14
	102.76
	105.11
	108.74
	114.56
	120.67

	Migrant population
	Foreign
	1991
	98.72
	98.72
	99.02
	99.55
	100.35
	101.59
	102.79

	
	
	2001
	98.72
	98.72
	99.27
	99.95
	100.98
	102.73
	105.00

	
	
	2011
	98.72
	98.72
	99.47
	100.37
	102.04
	105.66
	109.43

	Internal mobility
	5yrMuni
	1991
	94.17
	95.11
	96.84
	99.23
	102.15
	105.62
	108.50

	
	
	2001
	95.24
	96.29
	98.45
	101.45
	104.80
	108.95
	111.99

	
	
	2011
	95.92
	96.89
	98.60
	101.27
	104.93
	109.18
	112.55

	Daily commuting
	Commut
	1991
	92.19
	93.83
	96.36
	99.15
	102.65
	107.17
	111.19

	
	
	2001
	94.72
	95.85
	97.68
	100.17
	103.52
	107.71
	111.40

	
	
	2011
	96.51
	97.24
	98.52
	100.54
	103.26
	106.26
	108.63

	
	OtheMuni
	1991
	91.40
	92.11
	93.83
	97.27
	103.32
	111.98
	118.67

	
	
	2001
	93.40
	94.76
	97.82
	103.05
	110.91
	119.92
	125.73

	
	
	2011
	97.21
	98.79
	101.99
	106.75
	113.37
	120.65
	125.67

	Age
	U14yrs
	1991
	87.32
	90.50
	95.18
	99.87
	105.07
	109.72
	112.46

	
	
	2001
	81.29
	83.89
	88.11
	92.51
	96.88
	100.86
	103.28

	
	
	2011
	77.58
	80.15
	84.68
	89.56
	93.52
	96.58
	98.05

	
	MeanAge
	1991
	88.31
	90.05
	94.08
	99.58
	105.10
	110.07
	113.83

	
	
	2001
	92.82
	94.54
	98.57
	104.40
	110.13
	116.28
	119.99

	
	
	2011
	98.36
	99.91
	103.64
	109.11
	115.53
	122.45
	126.70

	
	Fam65
	1991
	92.19
	93.12
	95.56
	99.32
	103.46
	107.58
	110.38

	
	
	2001
	92.88
	93.87
	96.66
	101.02
	106.20
	110.99
	114.21

	
	
	2011
	94.12
	95.20
	98.07
	102.76
	107.96
	113.44
	116.84

	Gender
	WomPop
	1991
	94.80
	96.12
	97.85
	99.66
	101.64
	104.21
	106.65

	
	
	2001
	94.86
	96.17
	97.97
	99.65
	101.67
	103.95
	105.65

	
	
	2011
	95.70
	97.12
	98.74
	100.50
	102.48
	104.91
	106.74

	Demographic dynamism
	PopChan
	1991
	93.62
	95.23
	97.70
	100.15
	102.60
	104.85
	106.11

	
	
	2001
	91.51
	94.20
	97.15
	99.91
	102.46
	104.46
	105.62

	
	
	2011
	94.21
	96.17
	98.61
	100.67
	102.79
	104.62
	105.56

	Family structure
	NucChil
	1991
	86.03
	89.51
	94.78
	100.61
	106.03
	109.97
	111.79

	
	
	2001
	82.94
	87.06
	92.86
	98.15
	103.38
	107.46
	109.22

	
	
	2011
	79.06
	83.03
	89.09
	94.44
	99.30
	103.48
	105.25

	Socioeconomic status
	SociVal
	1991
	96.40
	96.75
	97.59
	98.97
	101.09
	104.23
	106.99

	
	
	2001
	98.12
	98.90
	100.66
	102.92
	105.79
	109.62
	113.18

	
	
	2011
	100.59
	102.03
	104.36
	107.56
	111.33
	116.47
	121.39

	
	WomAct
	1991
	84.66
	87.91
	93.66
	100.24
	106.62
	111.21
	113.79

	
	
	2001
	87.26
	90.32
	95.85
	103.26
	109.29
	113.22
	115.03

	
	
	2011
	88.93
	92.09
	98.06
	105.28
	110.65
	113.77
	115.18

	
	CarUsag
	1991
	92.83
	94.00
	96.22
	99.31
	103.11
	106.98
	109.47

	
	
	2001
	103.20
	106.98
	112.99
	118.72
	123.60
	127.64
	129.91

	
	
	2011
	113.90
	117.55
	122.88
	128.08
	132.56
	135.87
	137.74

	Living/building conditions
	BuilAge
	1991
	90.77
	92.42
	95.25
	98.85
	103.78
	108.82
	112.47

	
	
	2001
	90.44
	91.75
	94.00
	96.98
	100.98
	105.66
	109.31

	
	
	2011
	92.33
	93.72
	96.30
	99.50
	103.71
	109.20
	113.27

	
	Buil10y
	1991
	89.73
	92.05
	95.84
	99.78
	103.95
	107.86
	110.49

	
	
	2001
	89.10
	90.84
	93.83
	97.06
	100.46
	103.86
	106.21

	
	
	2011
	87.40
	88.58
	90.89
	93.50
	96.76
	99.86
	102.09

	
	Owners
	1991
	93.84
	93.84
	94.56
	96.60
	101.77
	111.14
	118.46

	
	
	2001
	93.84
	94.25
	95.99
	100.03
	106.27
	115.18
	120.63

	
	
	2011
	94.91
	96.23
	100.19
	107.74
	115.69
	123.44
	127.72

	
	Renters
	1991
	91.08
	91.08
	91.99
	95.71
	105.50
	115.63
	120.80

	
	
	2001
	91.08
	91.08
	91.70
	94.42
	101.69
	109.04
	113.73

	
	
	2011
	91.08
	91.08
	91.94
	94.50
	100.43
	106.27
	110.24

	
	Season
	1991
	88.95
	90.28
	93.24
	99.03
	105.09
	111.32
	115.68

	
	
	2001
	89.72
	91.12
	94.99
	102.52
	110.93
	117.80
	122.87

	
	
	2011
	90.52
	91.92
	96.08
	104.74
	114.93
	123.55
	128.58

	
	BasInfr
	1991
	83.32
	86.10
	91.79
	98.77
	106.69
	115.42
	121.06

	
	
	2001
	80.26
	81.10
	83.01
	85.75
	89.50
	95.15
	100.78

	
	
	2011
	78.32
	78.52
	78.96
	79.73
	81.01
	82.74
	84.35

	
	OverCro
	1991
	88.30
	90.04
	93.21
	98.68
	105.66
	112.01
	115.56

	
	
	2001
	85.94
	87.29
	89.63
	93.07
	97.59
	102.03
	104.66

	
	
	2011
	84.09
	85.07
	86.71
	88.96
	91.58
	94.30
	96.02

	
	Buil1dw
	1991
	86.30
	92.01
	99.12
	103.22
	104.26
	104.40
	104.40

	
	
	2001
	84.49
	91.08
	97.93
	102.54
	104.00
	104.40
	104.40

	
	
	2011
	84.42
	91.86
	98.84
	102.97
	104.03
	104.40
	104.40






[bookmark: _Hlk107992716]Effect of weighting the principal component scores
Weighting individual indicators or components to construct a composite index of vulnerability is a challenging process often discussed in the literature (Adger et al., 2004; Zebardast, 2013). After being weighted, indicators can be aggregated using additive, multiplicative, or decision rule models (Eidsvig et al., 2014).
[bookmark: _Hlk109223554]The most common approach to relate and weight the indicators and components of SV is to apply them an equal weight (Beccari 2016), although, there are examples of SV scores constructed by weighting each factor’s score with its percentage of variance explained divided by the total variance explained by all extracted common factors (Siagian et al. 2014; Frigerio et al. 2018; Solangaarachchi, Griffin, and Doherty 2012). In the initial proposal of the Social Vulnerability Index (SoVI), at the USA’s county level, Cutter, Boruff, and Shirley (2003) weights to factors were not applied, justifying with the i) inexistence of theoretical vulnerability-related reasons to value some variables in detriment of others given the diversity of disaster scenarios, impacts and responses, and ii) the fact that the number of individuals within each county assures a high demographic variability. However, in a later application of the SoVI to the block level, weights were used based on the percentage of variance explained, addressing the small numbers problem – the fact that small number of residents may inappropriately highlight isolated anomalies or outliers within the PCA units of analysis (Wood, Burton, and Cutter 2010). At the Indian district level, (Maiti et al. 2017) weighted PCs based on the sum of communalities of the more explicative variables within each PC, as proposed by Feroze and Chauhan (2010). On a different approach, Dintwa, Letamo, and Navaneetham (2019) applied weights directly to the variables considered as driving drivers of social vulnerability.
Not weighing PC scores based on the percentage of variance explained results in a wider range of SV scores, as the mean score in each SV class illustrates (Table 8), which is explained by an overrepresentation of outliers within the less explicative PCs (PC3 and PC4).
The application of different weightings generates varied spatial vulnerability patterns which may guide decision makers in diverse conclusions and actions. However, several studies conclude that, ultimately, the accuracy of SV assessments relies mostly on the quality of input data (Yuan et al., 2019a) and less on the weighting method (Contreras, Chamorro, and Wilkinson 2020). 
[bookmark: _Ref66965215]Table S2. Mean scores within each SV class, with and without weighting the PC scores based on the percentage of the variance explained.
	
	1991
	2001
	2011

	SV classes
	SV w/ weights
	SV w/out weights
	SV w/ weights
	SV w/out weights
	SV w/ weights
	SV w/out weights

	Very high
	1.128
	3.023
	1.090
	4.335
	1.271
	6.708

	High
	0.546
	1.035
	0.510
	1.969
	0.496
	2.739

	Moderate
	0.043
	-0.578
	0.001
	0.148
	-0.040
	0.612

	Low
	-0.435
	-2.062
	-0.531
	-1.822
	-0.570
	-1.407

	Very low
	0.000
	0.000
	-0.980
	-3.342
	-1.026
	-3.200

	Mean SV
	0.392
	0.563
	-0.053
	-0.055
	-0.338
	-0.507

	SV standard deviation
	0.465
	1.725
	0.489
	1.978
	0.505
	2.129
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