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Abstract

:

Climate-related hazards, such as wildfires and hydrogeological phenomena, cause extensive damages and casualties around the world. Despite the recent advances and technologies for risk mitigation, it is acknowledged that public risk perception is a critical factor for these tools to succeed. Greece and the broader Eastern Mediterranean is an area where, despite the diversity of natural disasters, there is a lack of understanding of the hazard types that people are most concerned with and how they measure against other groups of hazards (i.e., geophysical). This work uses an online survey targeting Greek people, aiming to provide a better understanding of their perception of different natural hazards. Statistical results show that people consider climate-related hazards less dangerous and likely to occur than earthquakes, which occur often as zero-impact events. Laymen may thus underestimate certain risks, which may inhibit appropriate preparation. Disaster experience was found to increase threat perceptions and to motivate preparedness. However, in what concerns climate-related hazards, the effect of experience may fade out over time. Awareness activities were found to associate with higher emergency response efficacy. Males exhibit lower risk perception and higher coping appraisals. However, prioritization of risks is almost identical between genders. Implications for risk management are discussed.
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1. Introduction


Hydrogeological and other climate-related hazards, such as floods, storms, mass movement, and wildfires, cause extensive damages [1,2,3] and a noteworthy number of fatalities around the world [4,5,6,7,8,9,10]. Between 1988 and 2017, they accounted for US$2245 billion or 77% of the total damage costs amongst all types of disasters [11]. In particular, climate-related hazards’ frequency and significance are expected to grow even more, given the adverse climate change projections that predict an increase in flood, mass movement, and forest fire occurrence in parts of the world and in the region [12,13,14]. Hence, the protection of human life and property from climate-related events as an adaptation strategy to climate change will be of high priority in the near future.



Several new technologies, methodologies, and applications have been used or developed recently, as initiatives or measures (structural or non-structural) to mitigate climate-related risks [15]. The variety of available tools includes early warning and forecasting techniques [16,17,18], data-driven prediction methods and machine-learning-powered algorithms and modeling techniques [19,20] and risk assessment methods [21], along with a wide range of adaptation measures [22], which have been commonly applied in a large number of countries. Nevertheless, risk perception and understanding of natural hazards by the public are considered a crucial piece of the puzzle of dealing with risk, affecting the success of the above applications and advances [23]. Particularly with regard to hydrogeological hazards, where the need for individual preparation and response to prediction and alert systems is of the utmost importance, a major challenge for risk management is to understand the factors that drive precautionary behaviors. This is why the perception of risk has been widely recognized as a crucial element in flood risk management, leading to a gradual integration of social aspects with more conventional risk estimation methods [24,25]. The same applies to geophysical hazards, such as earthquakes and volcanos, for which the perceptions and views of society affect protective actions and information seeking, as well as the effectiveness and success of risk mitigation programs [26,27,28]. In addition, perception of risk by the general public can be considered a key driver of the public agenda, and eventually influences how government policies are shaped to increase resilience and mitigate risk [29]. This is particularly crucial in multi-hazard environments, where the capacity and the expertise of civil protection organizations is tested in diverse prevention efforts, often in very different types of natural hazards.



The importance of public perception, especially with regard to hydrogeological hazards, is reflected in the growing number of relevant studies carried out in the recent years [30,31], focusing mostly on areas of Europe and the Americas. These studies explore the perception of likelihood and significance of the impacts of future disasters [25,32,33,34,35,36,37,38,39] and the effect of disaster experience and risk communication on individual’s perceptions and precautionary behaviors [40]. They also study the awareness and knowledge of individuals on hydrogeological hazards [25,37,41,42], adoption of self-protection measures and preparedness actions [41,43,44], trust in institutions [35,42], as well as emotions affecting the degree of preparedness against risk [32,36,37,42]. Furthermore, several studies examine the demographic characteristics of the surveyed populations, mostly as predictor elements of overall views, knowledge, and stance against hydrogeological risks [37,45,46,47,48,49]. Empirical studies have shown that risk perception varies by type of environmental risk [50,51].



Despite the increasing number of perception studies, there is limited understanding of how laymen perceive and view different types of climate-related hazards against geophysical hazards, in areas where they are all present at a significant level [52,53]. In addition, it is not clear whether the public focuses or is biased against certain types of hazards and how their level of knowledge, coping appraisal, priorities, and feelings compare between different hazard types. The Mediterranean region is a key area to investigate the above topics, due to the persistence of occurrence and the high levels of risk of both climate-related and geophysical hazards and the extensive impacts of previous disasters, which indicate that communities have rich experiences of a variety of hazards.



In this context, and given the limited understanding of perception in the region [54], this work aims to explore laymen’s perception and views on hydrogeological and other climate-related hazards against geophysical hazards in Greece, as a characteristic case of multi-hazard environment. The study aims to:




	
Provide a basic understanding of how the different types of natural hazards compare with each other in terms of risk perception, feelings of worry and coping appraisals,



	
Identify possible shortcomings or differences in awareness of the public,



	
Assess patterns on their stance in terms of precautionary behaviors and confidence attitudes,



	
Identify possible links among the above awareness/behavioral variables, including demographic attributes, to address practical implications for risk management.









2. Materials and Methods


2.1. Survey


In this study, we investigate the views and perceptions of nine natural hazards commonly occurring in the region: Three hydrogeological (floods, storms, and mass movement) and other four climate-related hazards (heatwaves, frost, drought, and wildfires), against two geophysical hazards, i.e., earthquake and volcano eruption. The target group was the entire Greek population so as to capture the general public’s view on natural hazards’ risk.



To this end, we constructed and launched a 30-question online web-based survey questionnaire, gathering a nationwide sample of 2330 respondents through the website www.meteo.gr. This website provides weather observations and weather, wave, lightning, and dust forecasts and alerts produced by the weather forecasting group at the Institute for Environmental Research, National Observatory of Athens (IERSD/NOA) [55,56,57,58]. Most importantly, it is the most trusted Greek meteorological website and among the five most visited ones of general interest in Greece. The average number of daily unique visitors to the website exceeds 350,000. Surveys related to weather hazards have been systematically posted with a very strong public response [40,59].



The questionnaire was posted online on 28 January 2019 and was active for four days. It aimed to examine laymen risk perception, experience, and awareness of each natural hazard risk for themselves and their properties. Participants were also asked questions about the implementation of precautionary measures, their coping appraisal and trust in the official risk management and the various sources of information. It was structured in the following order:




	
Section 1 introduced the purpose of the survey.



	
Section 2 included threat perceptions (risk perception, worry, and perceived likelihood of occurrence) for each of the nine natural hazards. The order of the hazards was random, that is, independent of their type, to avoid systematic responses.



	
Section 3 included disaster experience.



	
Section 4 included precautionary measures and the resulting capacity to cope with risks, as well as insurance coverage.



	
Section 5 included awareness and trust in warnings and risk management authorities.



	
Section 6 included individuals’ perception of their emergency response efficacy and their capacity to meet the financial needs to cope with risks.



	
Section 7 included residential status, municipality of residence and demographics. Participants were asked about their gender, their age and income level, their professional and family status.








The respondents were required to answer each survey question. However, few questions were filled only upon criteria (e.g., if a previous question was positively answered). The type of the survey questions was closed-ended questions: Rating scale (Likert-type scales and semantic differential scales), multiple-choice questions, dichotomous and demographic questions. The entire questionnaire, including the type of survey questions, is available as a supplement to this work.




2.2. Sample Profile


Table 1 provides a summary of participant demographics compared to the Greek population demographics. Compared to the last national census in 2011, males are slightly overrepresented (56% of the sample). Ages between 25 and 55 years old are overrepresented in the sample (78% compared to the 51% in the census), while people over 65 years old are underrepresented (3% compared to the 23% in the census). These percentages probably reflect the low use of the internet by the elderly. The average education and family income levels are both higher among the survey population. The rate of home ownership (76%) is very close to the census data (74%), while the rate of unemployment (15%) is slightly lower than the country’s unemployment at the time of the survey (approximately 18%). The geographical distribution of the survey respondents at the regional level is representative of the population census distribution. The highest share (39%) of the respondents lives in the most populated region, Attica (35% in 2011 population census).




2.3. Analysis Methods


Responses to Likert-scale questions are coded on a five-point scale, where, in general, 1 means “disagree” and 5 means “strongly agree”. Categorical variables such as education, income, and age level are treated as continuous. Binary variables are produced from responses related to the experience of natural hazards, to the purchase of insurance coverage for natural hazards, and to the implementation of predefined precautionary measures. A new continuous variable is generated from the summation of the binary items of implemented precautionary measures, so as to measure the level of individual preparedness against natural hazards. The detailed questionnaire structure is provided in the supplementary material.



To investigate the survey responses, we employed several statistical methods. Descriptive analysis and non-parametric tests were used to check for the distribution of the survey variables and the correlations between them. Spearman’s rank correlation method is applied, because it does not assume normality of data and is appropriate for correlating both continuous and discrete variables [60,61]. Chi-square test is applied to test the correlation between categorical and ordinal or continuous variables. The Wilcoxon signed rank test is applied to estimate whether continuous or ordinal variables, such as risk perception and preparedness, are significantly different among the survey groups with different demographic characteristics or prior experiences. Kruskal–Wallis H test is applied when the independent variable consists of more than two groups. Statistical analyses were assisted by computer software STATA. The level of confidence of all statistical analyses was 5%, as proposed in similar studies [62].



Finally, based on theoretical and empirical models of protection motivation processes [40,44,63], we developed a cognitive map of the resulted relationships among the set of the examined variables to investigate the paths linking risks perceptions and coping appraisals with awareness, confidence and preparedness against climate-related hazards. Demographic attributes are also included in the analysis.



Due to the large volume of variables, detailed statistical results, as well as the coding and specifications of the variables are provided in Appendix A of this article.





3. Results


3.1. Threat Perceptions


Participants were asked about their overall perception of the importance of the said risks, the worry they feel about each of them, as well as their view of the likelihood of each hazard’s occurrence. Table 2 shows the descriptive statistics for the three variables of threat perception: Risk perception, worry, and perception of the likelihood of occurrence of each hazard.



On a 1 to 5 scale, with 1 indicating “not at all important” and 5 indicating “very important” risk, the average risk perception is found to be the highest for earthquakes (mean value M = 4.05) and statistically different compared to all the other hazards (p < 0.001), followed by wildfires (M = 3.49), and floods (M = 3.13). All-hazards average was calculated at M = 3.02, with the rest of natural hazard types ranking lower than this value. Volcano recorded the lowest ranking (M = 2.46) out of the nine hazard types (Table 2, Figure 1).



A similar pattern appears regarding feelings of worry, where the same three hazards (earthquakes, wildfires and floods) stand out from the rest (Table 2, Figure 1). Again, the rest of the hazards score within a narrow range (2.58–3.06) when it comes to feelings of worry they create in the participants, as in the case of risk perception. It is important to note that in both cases, floods seem to be placed somewhere between the group of the first two (earthquakes and wildfires) and the larger group, as they stand out from the latter by a small margin.



In terms of likelihood, we see roughly three (3) groups of hazards, as far as ranking is concerned (Table 2, Figure 1). The first group, i.e., storms (M = 4.36), heatwaves (M = 4.27) and earthquakes (M = 4.11) are perceived as the most likely (scoring over 4 in the 1–5 scale). The group consisting of frost, wildfires, droughts, and floods comes second, with all hazards scoring close to 3.50 (certainly between 3 and 4). Lastly, mass movements and volcanos, which form the third group, score less than average, with volcanos perceived as the most unlikely of the nine hazards.



Table 3 shows the statistically significant correlations between demographic variables and risk perception for each natural hazard, indicating that apart from gender, all the other correlations are very low and with inconsistent statistical signs, thus not allowing for any generalized conclusions. Nevertheless, as far as gender is concerned, the direction of correlations signifies that males have a lower risk perception independent of the hazard. Additionally, geophysical hazards show weaker correlations (−0.04 to −0.07) in comparison to climate-related hazards (−0.08 to −0.14).



Gender also influences the level of worry (Table 4). In particular, males have lower levels of worry. Higher levels of age seem to be clearly associated with higher worry, with the exception of frost and wildfires, for which correlations were statistically insignificant. Higher levels of education and income are also associated with lower worry, although correlations are low and not consistent across all risks.



In line with the previous results, gender was found to associate with the perceived likelihood of hazards’ occurrence. Detailed statistical results are presented in Appendix A of this article. Correlations are statistically low (−0.15 the highest, with earthquake occurrence) and show that males’ perception is lower in this case as well (Table A1). Correlations between the perceived likelihood of occurrence and the rest of demographic variables were found, in most cases, insignificant.




3.2. Disaster Experience


The Wilcoxon signed rank test revealed a statistically significant increase in risk perception of any natural hazard following an experience of disaster impacts (Table 5). The only exception is volcano risk, which is not statistically different between the two groups of participants. The mean level of risk perception for earthquakes increases from the non-experienced group (M = 3.90) to the experienced one (M = 4.13). Second in both groups ranks the wildfire risk perception, while third is the flood risk perception. The most extensive differences in mean rating (M) between the experienced and the non-experienced respondents appear in wildfires (0.43), floods (0.39) and frost (0.39), whereas earthquakes are in the last place (0.23). The results, in terms of differentiation of perceived volcanic risk due to experience, do not show a statistically significant difference, probably due to the small population sample with relevant experience.



Furthermore, participants were asked to answer whether the last disaster experience of the specific hazards occurred during “the previous year”, “one to five years ago” or “more than five years ago”. Kruskal–Wallis test was conducted to examine the differences in risk perception according to the time since the participant’s last disaster experience. With respect to the hydro-meteorological hazards, results suggest a statistically significant reduction of average risk perception as the period from the negative experience grows (Table 6). Effects on the perception of storm, heatwave, earthquake, and volcanic risk were found insignificant.



As expected, prior experience of a natural disaster has a statistically significant and positive correlation with the level of worry for the respective hazard, as well as on the perceived likelihood of occurrence (Figure 2, Table A1). The participants with prior experience demonstrate higher levels of worry and likelihood perception. With regard to likelihood perception, higher differences in mean rating (M) appear in most hydrogeological and climate-related hazards (0.36–0.72), in comparison to earthquake hazard (0.28).




3.3. Awareness and Confidence


Figure 3 depicts the percentage distribution of the survey participants’ answers to three questions about (a) their access to awareness events and informational material, (b) their knowledge of the emergency telephone numbers, and (c) their participation in emergency exercises for other than earthquake hazards. Τhe majority of participants (69%) stated that they had attended an awareness event or had access to informational material about natural hazards prevention for at least one of the hazards in question, whereas a noteworthy percentage (31%) did not reply positively on receiving material or attending an event. Additionally, a significant percentage of respondents (27%) did not provide at least one emergency number correctly. With regard to emergency drills or training exercises (excluding earthquakes that have been taking place in schools for decades), a large percentage (77%) stated that they had never participated in one, while only a 21% replied positively.



Participants were also asked whether they trust official warnings for hydrogeological and climate-related hazards’ risk (Table 7). Average trust is higher for heatwave warnings, followed by trust in storm and frost warnings.



Higher trust in official early warnings for climate-related hazards is found to be associated with increased levels of the likelihood of occurrence perception (Table A1). Correlations between trust in warnings and likelihood of occurrence are stronger in heatwave and frost hazards (Spearman’s rho, 0.14 and 0.13 respectively).



The participants were asked about their overall trust in the local authorities’ ability to protect the public from natural hazards. Figure 4 shows the distribution of their answers regarding the levels of trust (from 1—‘very low’ to 5—‘very high’), which is imbalanced, with most answers ranging from 1 to 3. The average rate (2.42) shows a moderate degree of trust in officials.




3.4. Coping Appraisals


To capture important dimensions of people’s coping appraisals, participants were asked:




	
To rate the effectiveness of the measures they implemented to cope with each natural hazard (perceived coping capacity).



	
To rate their ability to cope with the economic demands of preparing for their protection against natural disasters (cost-response efficacy).



	
How well they know what they should do in case of an emergency when a specific natural disaster takes place, that is to rate their emergency response efficacy.








Table 8 provides descriptive data for coping appraisal variables, and Figure 5 illustrates the average ratings per hazard.



Geophysical hazards tend to score lower ratings, in both coping and cost-response capacity. Given that earthquakes rank first in risk perception and worry, the low coping and cost-response capacity may be affected by the perceived importance of the risk. With regard to emergency response efficacy, the respondents’ answers place heatwaves, earthquake, and storms in the first three positions, as they do in perceived likelihood rankings. Similarly, they place mass movement and volcano in the last two positions, exactly as they do in perceived likelihood of occurrence. Thus, the pattern appearing here (perceived emergency response efficacy) is similar to the one appearing in perceived likelihood (Figure 6), in terms of grouping hazards into three groups of ranking.



Statistical results (Table A1) revealed significant and positive correlations between the awareness-related variables and coping appraisals, particularly the public’s emergency response efficacy. Figure 7 shows that across all hazard types mean emergency response efficacy rating is systematically higher for the participants that gave positive answers in all three awareness-related questions, in comparison with the ones that gave negative and “not sure” responses.



Disaster experience was also found to associate in particular with the emergency response efficacy (Table A1). The results revealed a statistically significant increase in emergency-response efficacy following a negative experience of any hazard. The effect of experience is higher in hydro-meteorological hazards (rho, 0.13–0.20) compared to geophysical ones (rho, 0.05–0.12).



Feelings of trust were also found to associate with coping appraisals (Table A1). Both trust in officials and trust in scientific warnings were positively correlated with all three coping appraisal variables across all hazards. Trust in officials exhibited stronger correlation with cost-response capacity (rho from 0.17 with volcano to 0.23 with flood hazard), while trust in scientific warnings correlated with emergency response efficacy (rho from 0.21 for flood to 0.32 for frost hazard).



Among the demographic attributes, gender was found to be correlated with all three coping appraisal variables across the climate-related hazards. Correlations in the case of geophysical hazards were either very low or insignificant. Specifically, males were found to rate their coping potential higher. Additionally, high positive correlations were found between the level of education or income and cost-response capacity, across all hazard types. Conversely, education, income, as well as home ownership, were found to associate neither with coping capacity nor with emergency response efficacy. Correlations of coping appraisals with age were low or insignificant across hazards.




3.5. Preparedness against Natural Hazards


In order to record the level of preparedness of the public against natural hazards, participants were asked to choose the measures they implemented from a predefined list. The share of participants who have not taken any measure is estimated at 22%. Among those who have implemented at least one precautionary measure (78%), the percentage of respondents who reported more than one measure is 85%. Figure 8 shows the frequency of adoption of prevention measures at property.



In order to measure respondents’ preparedness, we developed a set of nine dichotomous items, each one measuring the adoption of the specified precautionary measure. The generated preparedness variable was constructed from the aggregation of the dichotomous items from this set (Kuder–Richardson formula 20 test of internal reliability, KR-20 = 0.60). The ordinal preparedness variable takes values from 0 = ‘no measures implemented’ to 9 = ‘9 measures implemented’. In this case, the mean was found to be M = 2.41 (N = 2330, SD = 1.78).



Preparedness was found to have a significant and positive correlation with disaster experience (Table A2, Figure 9a). Depending on the natural hazard, Spearman’s correlation coefficients, rho, vary from 0.15 (with earthquake experience) to 0.21 (with wildfire experience). In what concerns the correlation of preparedness with feelings of worry among the natural hazards under examination, its strength is highest for the hydrogeological hazards, lower for the climatic ones, and insignificant for the geophysical ones (Figure 9a). Consequently, the higher preparedness levels are mostly associated with the higher worry for the hydrological hazards. Risk perception, on the other hand, demonstrates a significantly lower association with preparedness, a pattern seen also in Diakakis et al. [54]. Specifically, depending on the natural hazard, Spearman’s rho varies from 0.06 (with frost risk perception) to 0.11 (with storm risk perception), while correlations of preparedness with earthquake and heatwave risk perceptions are insignificant (p > 0.05).



Among the statistically significant correlations involving preparedness (Table A2), the strongest ones were found between preparedness and coping appraisals, especially the emergency response efficacy (Figure 9b). Correlations are quite stronger in flood, storm, and wildfire hazards (rho, 0.27–0.30), showing that people with high confidence in their ability to respond to an emergency have taken in practice more measures to cope with these emergency situations.



Participants were then asked whether they had purchased insurance coverage for natural disasters. Figure 10 illustrates the percentage distribution of the responses. The majority of the respondents do not have any insurance coverage (64%). In what concerns the participants with insurance coverage (28%), half of them were obliged in the context of a bank loan. Excluding the uncertain responses (‘not sure’), we also constructed a binary variable for insurance coverage (0 = ’no’, 1 = ‘yes’ and ‘yes due to loan requirement’). Only 14% purchased insurance willingly.



According to the statistical results presented in Table A2 of Appendix A, the purchase of insurance coverage is consistently correlated with cost-response capacity across all hazards, while correlations with coping capacity, emergency response capacity, and threat perceptions are either low or insignificant. Overall demographics were found to correlate with precautionary behaviors (Table A2). More specifically, home ownership, higher family income, and higher age level are all associated with increased preparedness and the purchase of insurance coverage. Gender and education level demonstrate a weak association with precautionary behaviors.




3.6. Cognitive Map of Relationships among the Set of Variables for Climate-Related Hazards


Figure 11 illustrates the statistically significant correlations found between the survey variables across the hydrogeological and climate-related hazards. The structure is based on theoretical models of protection motivation processes in psychology and their implementation in empirical research on flood-risk precautionary behaviors [40,44,63]. The exact correlation results (Spearman’s rho coefficients) can be found in Table A1 and Table A2 in Appendix A.



Our results provide evidence of the central role, in terms of a significant positive effect, that disaster experience and awareness have on threat perceptions and coping appraisals, which, in turn, are shown to affect individual preparedness (shown also by Poussin et al. [44] and Papagiannaki et al. [40], which focus on flood risk perception).



A difference found compared to previous studies on flood-risk preparedness is the absence of correlation between trust in the officials and risk perception or worry, for any of the hazards, as well as a positive correlation between trust and preparedness. Specifically, Terpstra [64] and Papagiannaki et al. [40] found that trust in authorities, with regard to the risk mitigation strategies they adopt at the local level, had a significant negative effect on risk perception, worry, and also on preparedness for flood hazard. In the present study, however, trust is found to positively correlate with coping appraisals, while this relationship was not examined in previous studies.





4. Discussion


Given the limited understanding of risk perception in the region and its criticality in risk mitigation, this work explores laymen’s perception and views on hydrogeological and other climate-related hazards against geophysical hazards in a characteristic case of multi-hazard environment. The study provides basic insights into how different types of natural hazards compare with each other in terms of risk perception, feelings of worry, and coping appraisal. In addition, it identifies patterns and links between perceptions, demographics, and behavioral variables, in an effort to shed light on pathways to enhance citizens’ protective behavior. These links are expected to be crucial in the coming years, given the projected increase in climate-related catastrophic events, but also given the established criticality of protective behavior that leads to private adaptation measures, which, in turn, have been found to have an important effect on flood consequences [65].



4.1. Threat Perceptions


Overall, earthquakes come first, in both feelings of worry and importance of risk, and score quite high in perceived likelihood. They are followed by wildfires and floods in all three fields. Threat perception results are in agreement with previous findings in Greece [54] in terms of ranking of the first three most important hazards in the country (earthquakes, wildfires, and floods). The ranking assigned could be influenced by several factors. Firstly, the region has experienced catastrophic earthquake events with devastating damages and numerous fatalities [66,67,68,69]. The Eastern part of the Mediterranean has been found to record the highest earthquake risk in Europe [70] and the results of the current survey show that a large percentage of people have relevant experiences. Previous devastation from earthquakes is accompanied by perception biases, as highlighted by Slovic et al. [71] and Slovic [72]. Their findings suggest that people tend to have an increased fear towards phenomena or hazards that seem uncontrollable, rare/unfamiliar, or catastrophic when they occur, which is the case for major earthquakes in the region. Catastrophic wildfires have most probably affected respondents’ opinion given also their numerous victims [10,73]. The tragic death toll of wildfires was accompanied by damages in infrastructure and the environment and has caused public outrage [74].



The ranking deriving from risk perception does not reflect necessarily objective risk impact indicators. For instance, fatalities caused by floods are much higher than those caused by wildfires in the region [9,10,73,75,76]. Moreover, flood is the most common climate-related phenomenon provoking damages in the region [77,78]. Flood is also perceived as less likely to occur than wildfire, heatwave, storm and even earthquake, while actually the phenomenon occurs more often but mostly as low or zero-impact event. Finally, worry for flood hazard is on average quite lower than for earthquake and wildfire hazards. Our findings suggest that laymen underestimate certain hazard risks, which may inhibit appropriate preparation and allow the disturbance of lives and properties.



In general, worry for a hazard is systematically found higher when compared with the same hazard’s “risk perception”. Thus, the emotional aspect of perception related to hazards’ adverse effects is, in general, more pronounced. However, the participants rated higher the likelihood of a hazard to occur in comparison to the feelings of worry for the respective hazard. The only exceptions are the wildfire and mass movement, for which worry is higher than the likelihood perception. This may be affected by the fact that many respondents live in cities and, therefore, they rarely see wildfires and mass movements.



Factors Influencing, or Are Influenced by Threat Perceptions


Previous experience, as described in the literature, has been found to play a role in shaping perceptions of all hazards’ risk. In particular, direct experience has been proven to influence individuals’ risk perception and preparedness against floods [30] or earthquakes [79]. Our findings show that experience affects all threat perceptions and particularly the likelihood of occurrence. Phenomena such as volcanic eruptions and frost that have not caused serious damages in the recent decades in the country have systematically lower risk perception ratings but are still correlated with previous experience. It is interesting to note that hydro hazards show more extensive difference between experienced and non-experienced individuals, with a range of 0.23–0.43 (average 0.33) in comparison to geophysical hazards (earthquakes 0.23). Although specific data are not available, this is probably attributed to the particularly high values of risk perception even for people who have not experienced earthquakes, probably based on information, visuals and/or experiences received indirectly. This leads to a value of 3.90 (close to 4 “important”), which, compared to the average of 2.78 of climate-related hazards (of which wildfires are ranked above 3), is considered to be particularly high.



Although experience has proven to stimulate threat perceptions and to motivate preparedness (Figure 11), it may fade out over time. Our results show that the older the experience, the lower the worry, the risk perception and especially the perceived likelihood of occurrence for most of the hydrogeological and climate-related hazards, including floods, mass movements, wildfires, and drought. Storms and heatwaves happening every year did not show significant differences. Interestingly, earthquake threat perceptions were not influenced by the time elapsed since the most recent experience, which indicates a strong imprint of these events on people’s mind.



Correlations with gender are consistent across all hazard types and even though weak, there is a higher discrepancy between males and females in climate-related hazards in comparison to geophysical ones, particularly with regard to risk perception. Results indicating that males perceive lower levels of risk compared to females have been broadly highlighted in recent studies [31,40,80]. It is very interesting though to note that among the examined hazards, prioritization of the importance of risk is almost identical for both genders. The same pattern is identified for the level of worry and the likelihood of occurrence. This consistent prioritization between genders is important when it comes to risk awareness-raising policies as it indicates that females and males perceive the level of threat differently. Indeed, Figure 12 shows the average risk perceptions by gender for respondents with experience, with hazards sorted in a descending order based on female perception. Sorting by hazard is practically the same in males, with the only exception being the place of heatwave.



In line with current empirical findings [64,80], hydrogeological and climate-related hazards threat perceptions are found to motivate preparedness, in terms of the amount of precautionary measures taken. Further, results of the present work indicate that both cognitive and emotional components of risk perception are significant predictors of individuals’ precautionary behavior. This finding is consistent with the theoretical frameworks and empirical findings about the complementary role that basic processes in risk perception, namely ‘risk-as-analysis’ and ‘risk-as-feeling’, play in decisions regarding how to deal with risks [81,82].



On the other hand, insurance purchase is not affected by any of the variables, including threat perception. A very weak correlation was only found between storm risk perception or worry and insurance purchase. Similarly, Thieken et al. [83] found that there was no statistically significant relationship between the estimated probability of being affected by future floods and the insurance coverage of private households in Germany.



Interestingly, preparedness level was not found to be related to earthquake threat perceptions, which is in line with recent findings showing insignificant effect of dread feelings on the perceived level of earthquake preparedness in the Los Angeles County [50]. Older empirical findings also suggest that neither the anticipation of earthquake-related damage [84] nor the earthquake risk perception [85] is associated with the adoption of hazard adjustments. This is probably attributed to a belief among citizens that their actions could not improve their level of protection against this catastrophic threat. Secondly, it could be partly attributed to the level of investment needed to improve building’s structural integrity, which would surpass the cost of any measures targeting prevention from other hazard types.





4.2. Coping Appraisals


The ranking of hazards based on coping capacity shows a reasonable appraisal of the effectiveness of measures taken. Current practices for protection against heatwaves, storms, and frost, for example, are quite standardized and proven effective measures (e.g., air-conditions, building insulation). Flood protection is also partly standardized, although its effectiveness depends largely on vulnerability due to local topographic and morphological features. The lower ranking of wildfires, mass movements, drought, and geophysical hazards is thus consistent with the higher difficulty in identifying and implementing effective measures. Similarly, ranking deriving from cost-response appraisal shows a reasonable appreciation of the expenses needed for protection against each hazard. Preventive measures for heatwaves, storms, and frost cost relatively less than interventions required to cope with flood or earthquake risk. In terms of emergency coping appraisal, it is worth noting the high score for earthquakes. This probably reflects the systematic education of earthquake emergency response in schools and in many public and private companies.



Comparison between ranking of hazards based on threat perceptions and coping appraisals indicates that people, in general, people tend to believe they can cope more with hazards they worry less about, i.e., heatwaves, storms, and frost. In what concerns the emergency response efficacy, it was rated higher for the hazards that are assumed more likely to occur. Thus, people probably acknowledge it is either easier or more important to increase their emergency response efficacy for hazards that are more likely to occur, such as heatwaves, storms, but also earthquakes.



Factors that Influence or Are Influenced by Coping Appraisals


According to our results, prior experience has a particular impact on the assessment of the citizen’s ability to respond to a future climate-related emergency situation, which, in turn, influences preparedness (Figure 8). Prior experience is also found to have a positive effect directly on preparedness across all hazards, in line with previous studies [86].



Access to information is found to influence the capacities to cope with natural hazards rather than the perception of threat. Risk communication can increase coping appraisals, which, in turn, influence preparedness, including the purchase of insurance coverage. As expected, due to its costly nature, people with insurance are associated with higher ability to meet the cost. Interestingly, the cost-response appraisal was found to be the only variable affecting the option of insurance coverage. Moreover, as shown in Figure 11, evidence is provided about the association of private insurance coverage with purely economic criteria (perceived cost-response efficacy, income, education, and ownership).



Overall, variables related to awareness (experience, access to information, participation in emergency exercises) show a stronger correlation with the emergency response efficacy (Table A1) and this applies to all types of hazards. Hence, the benefits of specialized information include increasing citizens’ confidence in their ability to cope with risk. What is also important is that this information uptake is found to lead to higher preparedness levels, either directly or through the increase of coping appraisals (Table A2, Figure 11).



Finally, our results show that among the factors affecting coping appraisals for climate-related hazards is the level of trust in the warnings provided by meteorological forecasters, as well as the trust in the officials to protect them. Both these confidence-related attitudes seem to promote a positive attitude towards precautionary behavior.






5. Conclusions


The present work aimed to shed light to the perceptual and behavioral attitudes of people against hydrogeological and other climate-related hazards in the multi-hazard Mediterranean environment of Greece. Based on the hypothesis that threat perceptions vary between natural hazards, especially when these coexist in the area, we used the geophysical risks as a reference point for a better evaluation of the results. In addition, based on established behavioral models, we developed a cognitive map of the links of factors that affect, are influenced by, and complement the perceptions of climate-related hazards. The main conclusions are the following:




	
People consider earthquake the most dangerous and worrisome hazard, followed by wildfires and floods. Overall, hydrogeological hazards cause less concern, although phenomena such as floods occur more frequently and cause in total more damage. Paradoxically, even though earthquake risk is considered so high, preparedness is not proportional to threat perceptions. Conversely, climate-related and mostly hydrogeological threat perceptions are found to influence preparedness levels.



	
Threat perceptions are strongly affected by disaster experiences across all hazards, although their influence tends to decrease as time passes from last experience, particularly for climate-related hazards. Climate-related threat perceptions are more influenced by disaster experience compared to earthquakes.



	
Males are more restrained as regards negative emotions and provide lower risk perception ratings, particularly in what concerns hydrogeological hazards. This is associated with higher mortality of males in some climate-related hazards (i.e., wildfires and floods), as males prove to be more vulnerable [9]. Nevertheless, both genders rate their perceptions among hazards with the same order.



	
Coping appraisals are influenced at a similar degree by access to information and trust in the officials across all the examined natural hazards.



	
Coping appraisals influence at a similar degree the levels of preparedness across all hazards.



	
Private insurance coverage is purely a matter of economic criteria.








Overall, the study shows that the society is significantly concerned with certain climate-related hazards, but in a multi-hazard environment, where geophysical hazards have a strong presence, earthquakes clearly surpass other types in all metrics. This perception regime has the potential to influence public debate and policy priorities, eventually affecting what is done in terms of prevention of each type of hazard. Thus, in these types of multi-hazard environments, geophysical risks may consume more of the resources available for natural hazards protection in different ways (e.g., funding-wise, personnel-wise, etc.), and therefore, could lead to deficiencies in climate-related hazards management and adaptation of relevant measures. This is an important conclusion that has not been acknowledged in previous work. Given the lack of comparative studies in the literature, especially in multi-hazard environments, the results cover a research gap on risk perception of hydrological and climate-related hazard. On the other hand, some of the organizational structures developed to deal with geophysical risks may provide the foundations to enhance prevention when it comes to other hazard types. Further research in the region should study, following the same approach, the views of civil protection officials and risk professionals on multiple hazards, to examine whether this group of people shares the perceptions and priorities identified in this study (as relevant literature indicates [87], that is often the case. If indeed this is the case, then efforts to enhance education and training in both laymen and experts should be focused on improving possible shortcomings at the level of risk management of climate-related hazards.



The results of the present study have practical implications in planning interventions to inform citizens about natural hazards and risks. These interventions should aim at influencing threat perceptions and coping appraisals as important motivators of individual precautionary behavior. For example, public awareness campaigns could include experiential techniques to stimulate risk perception and persuade the recipient about the effectiveness of precautionary behavior. Profiting from prior disaster experience to achieve stronger risk communication and motivate precautionary behavior has been highlighted in the literature [47,88]. In addition, the basic insights on different risk perceptions provided in this study, can guide further targeted investigations of precautionary behavior and how it can be influenced. The natural climate-related risks should be highlighted as significant threats, especially given the adverse climate change predictions for the region with regard to flooding, mass movement phenomena and forest fires [12,13,14]. This could strengthen the community’s views and, in turn, could even influence positively the public agenda regarding prevention and protection from such risks.



Results also highlight the important role of a focused and coordinated effort by authorities and scientists to inform citizens and build a trustful relationship in motivating individual preparedness. This effort can capitalize on the basic elements of current risk perception found in this study, provided that officials and policy makers will be appropriately trained and informed. Indeed, access to information, trust in official risk mitigation strategies and trust in scientific warnings were shown to provoke higher coping appraisals and preparedness levels. The small percentage of insurance cover, combined with its correlation with factors related to purely economic criteria, highlight the need for targeted incentives to stimulate the purchase of insurance against natural disasters.



The practical implications arising from this study may apply to other countries in the region and in other multi-hazard environments as well, such as Japan or the western part of the Americas (especially regions with similar climate, such as California). The basic elements of risk perception in multi-hazard environment and their influence on behavior can provide important insights to shape educational and training to the general public and to specific social groups (e.g., students), aiming to enhance protective behaviors against hydrogeological and climate-related hazards.
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Table A1. Correlations (Spearman’s rho coefficient) between awareness/confidence/demographic variables and threat perceptions/coping appraisals, per hazard.
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Hazard

	
Hydrogeological

	

	
Climate-Related

	

	

	
Geophysical

	




	

	
Flood

	
Storm

	
Mass Movements

	
Heat

	
Frost

	
Wildfire

	
Drought

	
Earthquake

	
Volcano

	






	
Variable (Specifications)

	

	

	

	

	

	

	

	

	

	
Variable




	
AWARENESS

	

	

	

	

	

	

	

	

	

	




	
Disaster Experience 1

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Binary 0 = no experience 1 = experience)

	
0.16

	
0.15

	
0.10

	
0.12

	
0.16

	
0.16

	
0.12

	
0.10

	
n.s.

	
Risk perception




	
0.14

	
0.12

	
0.08

	
0.10

	
0.12

	
0.13

	
0.10

	
0.09

	
0.05

	
Worry




	
0.27

	
0.15

	
0.17

	
0.09

	
0.28

	
0.25

	
0.16

	
0.14

	
0.09

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
n.s.

	
0.07

	
n.s.

	
0.05

	
0.06

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Coping capacity




	
0.05

	
0.06

	
n.s.

	
0.04

	
0.10

	
0.08

	
n.s.

	
n.s.

	
0.05

	
Cost-response capacity




	
0.15

	
0.18

	
0.11

	
0.10

	
0.20

	
0.19

	
0.13

	
0.12

	
0.05

	
Emergency response efficacy




	
Time since last experience 1

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Ordinal 1 = last year 2 = up to 5 years 3 = >5 years)

	
−0.14

	
n.s.

	
−0.18

	
n.s.

	
−0.15

	
−0.10

	
−0.16

	
n.s.

	
n.s.

	
Risk perception




	
−0.12

	
n.s.

	
−0.08

	
n.s.

	
n.s.

	
n.s.

	
−0.15

	
0.07

	
n.s.

	
Worry




	
−0.28

	
−0.20

	
−0.31

	
−0.21

	
−0.37

	
−0.20

	
−0.37

	
−0.08

	
n.s.

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
n.s.

	
n.s.

	
0.11

	
n.s.

	
−0.13

	
n.s.

	
n.s.

	
n.s.

	
0.17

	
Coping capacity




	
n.s.

	
−0.10

	
n.s.

	
n.s.

	
−0.08

	
n.s.

	
n.s.

	
−0.07

	
n.s.

	
Cost-response capacity




	
−0.08

	
n.s.

	
−0.13

	
n.s.

	
−0.24

	
n.s.

	
−0.15

	
−0.07

	
n.s.

	
Emergency response efficacy




	
Access to information 2

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Binary (‘not sure’ excluded) from correlation) 0 = no 1 = yes)

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
0.04

	
0.04

	
n.s.

	
n.s.

	
Risk perception




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
0.08

	
n.s.

	
0.06

	
n.s.

	
Worry




	
n.s.

	
n.s.

	
0.06

	
0.04

	
n.s.

	
n.s.

	
n.s.

	
0.06

	
n.s.

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
0.11

	
0.13

	
0.13

	
0.06

	
0.10

	
0.14

	
0.08

	
0.08

	
0.16

	
Coping capacity




	
0.14

	
0.16

	
0.15

	
0.15

	
0.15

	
0.15

	
0.12

	
0.13

	
0.04

	
Cost-response capacity




	
0.19

	
0.19

	
0.21

	
0.16

	
0.13

	
0.20

	
0.13

	
0.21

	
0.07

	
Emergency response efficacy




	
Access to exercise 2

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Binary (‘not sure’ excluded from correlation) 0 = no 1 = yes)

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Risk perception




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Worry




	
0.05

	
n.s.

	
0.04

	
n.s.

	
n.s.

	
0.06

	
n.s.

	
n.s.

	
n.s.

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Coping capacity




	
0.10

	
0.11

	
0.08

	
0.08

	
0.08

	
0.12

	
0.08

	
0.08

	
n.s.

	
Cost-response capacity




	
0.18

	
0.16

	
0.15

	
0.12

	
0.14

	
0.20

	
0.13

	
0.15

	
0.07

	
Emergency response efficacy




	
CONFIDENCE

	

	

	

	

	

	

	

	

	

	




	
Trust officials 2

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Continuous 1–5 Likert scale)

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
0.04

	
Risk perception




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
0.06

	
n.s.

	
n.s.

	
n.s.

	
0.05

	
Worry




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
-0.04

	
n.s.

	
-0.06

	
-0.05

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
0.11

	
0.11

	
0.12

	
0.08

	
0.07

	
0.14

	
0.08

	
0.14

	
n.s.

	
Coping capacity




	
0.23

	
0.22

	
0.18

	
0.17

	
0.20

	
0.21

	
0.18

	
0.19

	
0.17

	
Cost-response capacity




	
0.20

	
0.18

	
0.16

	
0.11

	
0.15

	
0.21

	
0.12

	
0.18

	
0.12

	
Emergency response efficacy




	
Trust sources of warning 1

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Continuous 1–5 Likert scale)

	
n.s.

	
n.s.

	
0.05

	
n.s.

	
0.05

	
n.s.

	
0.08

	
na

	
na

	
Risk perception




	
0.05

	
n.s.

	
0.06

	
n.s.

	
n.s.

	
0.07

	
0.05

	
na

	
na

	
Worry




	
0.05

	
0.1

	
0.08

	
0.14

	
0.13

	
0.06

	
0.1

	
na

	
na

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
0.12

	
0.17

	
0.11

	
0.18

	
0.15

	
0.14

	
0.18

	
na

	
na

	
Coping capacity




	
0.19

	
0.23

	
0.21

	
0.24

	
0.28

	
0.20

	
0.21

	
na

	
na

	
Cost-response capacity




	
0.21

	
0.25

	
0.24

	
0.29

	
0.32

	
0.27

	
0.28

	
na

	
na

	
Emergency response efficacy




	
DEMOGRAPHICS

	

	

	

	

	

	

	

	

	

	




	
Gender

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Ordinal 1 = female 2 = male)

	
−0.14

	
−0.14

	
−0.14

	
−0.10

	
−0.14

	
−0.11

	
−0.08

	
−0.07

	
−0.04

	
Risk perception




	
−0.14

	
−0.12

	
−0.17

	
−0.05

	
−0.21

	
−0.13

	
−0.05

	
−0.10

	
−0.18

	
Worry




	
−0.10

	
−0.05

	
−0.15

	
−0.06

	
n.s.

	
−0.07

	
n.s.

	
−0.15

	
−0.06

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
0.13

	
0.12

	
0.10

	
0.09

	
0.11

	
0.10

	
0.09

	
n.s.

	
0.09

	
Coping capacity




	
0.11

	
0.14

	
0.09

	
0.12

	
0.15

	
0.11

	
0.14

	
n.s.

	
n.s.

	
Cost-response capacity




	
0.20

	
0.23

	
0.11

	
0.10

	
0.22

	
0.20

	
0.17

	
0.12

	
0.04

	
Emergency response efficacy




	
Home ownership

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Binary 0 = no 1 = yes)

	
n.s.

	
0.05

	
−0.05

	
n.s.

	
n.s.

	
−0.04

	
n.s.

	
n.s.

	
−0.06

	
Risk perception




	
n.s.

	
0.09

	
n.s.

	
n.s.

	

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Worry




	
−0.04

	
−0.04

	
−0.05

	
n.s.

	
0.09

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Coping capacity




	
0.06

	
0.04

	
n.s.

	
0.06

	
0.05

	
0.04

	
n.s.

	
n.s.

	
n.s.

	
Cost-response capacity




	
0.07

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
0.05

	
n.s.

	
n.s.

	
n.s.

	
Emergency response efficacy




	
Education level

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Ordinal 1 = primary 2 = secondary 3 = technical schools 4 = bachelor 5 = master-PhD)

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
−0.08

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Risk perception




	
n.s.

	
n.s.

	
−0.06

	
−0.04

	
−0.07

	
n.s.

	
−0.06

	
n.s.

	
−0.08

	
Worry




	
0.09

	
0.04

	
n.s.

	
0.06

	
−0.07

	
0.05

	
n.s.

	
n.s.

	
n.s.

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Coping capacity




	
0.17

	
0.18

	
0.14

	
0.16

	
0.13

	
0.15

	
0.10

	
0.15

	
0.09

	
Cost-response capacity




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
0.10

	
n.s.

	
Emergency response efficacy




	
Income level

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Ordinal (1–4) 1: <10,000 euros 2: 10,000–20,000 euros 3: 20,000–40,000 euros 4: >40,000 euros)

	
−0.05

	
n.s.

	
n.s.

	
−0.06

	
−0.08

	
n.s.

	
−0.05

	
n.s.

	
n.s.

	
Risk perception




	
n.s.

	
n.s.

	
−0.06

	
n.s.

	
−0.08

	
−0.04

	
n.s.

	
n.s.

	
−0.08

	
Worry




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
−0.06

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
0.06

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Coping capacity




	
0.26

	
0.24

	
0.23

	
0.23

	
0.20

	
0.23

	
0.21

	
0.24

	
0.15

	
Cost-response capacity




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
0.04

	
n.s.

	
0.06

	
0.07

	
n.s.

	
Emergency response efficacy




	
Age level

	

	

	

	

	

	

	

	

	

	
THREAT PERCEPTIONS




	
(Ordinal (1–7) 1: 15–24 2: 25–34 3: 35–44 4: 45–54 5: 55–64 6: 65–74 7: >75)

	
−0.06

	
0.05

	
−0.04

	
0.07

	
n.s.

	
−0.06

	
n.s.

	
0.05

	
−0.09

	
Risk perception




	
0.06

	
0.12

	
0.05

	
0.13

	
n.s.

	
n.s.

	
0.07

	
0.13

	
−0.05

	
Worry




	
n.s.

	
−0.06

	
−0.05

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
0.08

	
0.09

	
Likelihood of occurrence




	

	

	

	

	

	

	

	

	

	
COPING APPRAISALS




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
Coping capacity




	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
−0.04

	
n.s.

	
n.s.

	
Cost-response capacity




	
0.05

	
n.s.

	
0.05

	
0.05

	
n.s.

	
0.09

	
n.s.

	
−0.05

	
0.09

	
Emergency response efficacy
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Table A2. Correlations (Spearman’s rho coefficient) between awareness/confidence/demographic variables and precautionary behaviors, per hazard 1.
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Hydrogeological

	

	
Climate-Related

	

	

	
Geophysical

	

	
All Hazards

	




	

	
Flood

	
Storm

	
Mass movement

	
Heat

	
Frost

	
Wildfire

	
Drought

	
Earthquake

	
Volcano

	

	






	
Variable

	

	

	

	

	

	

	

	

	

	

	
Variable




	
THREAT PERCEPTIONS

	

	

	

	

	

	

	

	

	

	

	
PRECAUTIONARY BEHAVIOR




	
Risk perception

	
0.09

	
0.11

	
0.05

	
n.s.

	
0.06

	
0.09

	
0.07

	
n.s.

	
n.s.

	
n.a.

	
Preparedness level




	
Worry

	
0.14

	
0.12

	
0.10

	
0.06

	
0.08

	
0.08

	
0.09

	
n.s.

	
n.s.

	
n.a.

	
Continuous (0–9)




	
Likelihood of occurrence

	
0.11

	
0.06

	
0.07

	
n.s.

	
0.08

	
0.10

	
0.05

	
n.s.

	
0.05

	
n.a.

	
(details in Section 3.4)




	
COPING APPRAISALS

	

	

	

	

	

	

	

	

	

	

	
PRECAUTIONARY BEHAVIOR




	
Coping capacity

	
0.24

	
0.27

	
0.14

	
0.18

	
0.16

	
0.21

	
0.18

	
0.21

	
n.s.

	
n.a.

	
Preparedness level




	
Cost-response capacity

	
0.18

	
0.17

	
0.12

	
0.15

	
0.14

	
0.17

	
0.13

	
0.14

	
n.s.

	
n.a.

	
‘’




	
Emergency response efficacy

	
0.30

	
0.27

	
0.24

	
0.17

	
0.18

	
0.27

	
0.22

	
0.17

	
0.12

	
n.a.

	
‘’




	
AWARENESS

	

	

	

	

	

	

	

	

	

	

	
PRECAUTIONARY BEHAVIOR




	
Disaster experience

	
0.18

	
0.18

	
0.15

	
0.16

	
0.16

	
0.21

	
0.16

	
0.15

	
0.10

	
n.a.

	
Preparedness level




	
Time since last experience

	
−0.11

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.a.

	
‘’




	
Access to information

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.18

	
‘’




	
Access to emergency exercise

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.19

	
‘’




	
Trust in officials

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.10

	
‘’




	
DEMOGRAPHICS

	

	

	

	

	

	

	

	

	

	

	
PRECAUTIONARY BEHAVIOR




	
Gender

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.05

	
Preparedness level




	
Home ownership

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.16

	
‘’




	
Education

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.s.

	
‘’




	
Income

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.09

	
‘’




	
Age

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.15

	
‘’




	
THREAT PERCEPTIONS

	

	

	

	

	

	

	

	

	

	

	
PRECAUTIONARY BEHAVIOR




	
Risk perception

	
n.s.

	
0.05

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.a.

	
Insurance purchase(binary, 0 = no, 1 = yes)




	
Worry

	
0.05

	
0.07

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.a.

	
‘’




	
Likelihood of occurrence

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.a.

	
‘’




	
COPING APPRAISALS

	

	

	

	

	

	

	

	

	

	

	
PRECAUTIONARY BEHAVIOR




	
Coping capacity

	
0.07

	
0.05

	
n.s.

	
0.08

	
n.s.

	
n.s.

	
0.06

	
0.11

	
n.s.

	
n.a.

	
Insurance purchase




	
Cost-response capacity

	
0.11

	
0.10

	
0.08

	
0.10

	
0.08

	
0.10

	
0.07

	
0.12

	
0.07

	
n.a.

	
‘’




	
Emergency response efficacy

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.a.

	
‘’




	
AWARENESS

	

	

	

	

	

	

	

	

	

	

	




	
Disaster experience

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.a.

	
Insurance purchase




	
Time since last experience

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.s.

	
n.a.

	
‘’




	
Access to information

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.s.

	
‘’




	
Access to emergency exercise

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.s.

	
‘’




	
Trust in officials

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.s.

	
‘’




	
DEMOGRAPHICS

	

	

	

	

	

	

	

	

	

	

	
PRECAUTIONARY BEHAVIOR




	
Gender

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.s.

	
Insurance purchase




	
Home ownership

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.20

	
‘’




	
Education

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.06

	
‘’




	
Income

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.19

	
‘’




	
Age

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
n.a.

	
0.13

	
‘’








Notes: (1) Coding of variables is provided in Table A1. (2) n.s.: not significant (p > 0.05). (3) n.a: not applicable. 1 Or for all hazards if variables correlated are not applicable (n.a.) per hazard.
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