Potential visitors’ evaluations of photographs of destinations with volcanoes 
and the effects of their past experiences with natural disasters
Introduction
Photographs have been regarded as pivotal instruments for offering virtual destination experiences to visitors (Tussyadiah and Fesenmaier 2009). However, such photographic images are often limited when communicating the multifaceted characteristics of a destination. This includes, for example, natural resources undergoing crustal activity, such as volcanoes, which have both attractive and anxiety-inducing characteristics for visitors. It is therefore crucial to capture scenic images of destinations with such natural resources to communicate their inherent attractiveness to potential visitors while minimizing any perceived risks. Furthermore, in light of the possible risks of natural disasters that visitors perceive based on their experiences with past natural disasters (Raphael 1986), such experiences may affect potential visitors’ evaluations of destinations with active natural resources. 
This paper, which applies Lew’s (1987) philosophy of cognitive perspective, is part of a continuous research effort on the effects of touristic elements in photographs as they apply to the relationship between visitors’ perceptions of risk and the inherent attractiveness of destinations with volcanoes. This paper describes the results of an investigation that elucidates how subjects’ past natural disaster experiences affect their evaluations of these destinations.
Literature Review
The inextricable relationship between the risks and inherent attractiveness of tourism destinations is particularly observable at natural tourism destinations, as such areas can pose danger to humans. Typical examples of these areas are destinations with natural resources undergoing continuous crustal activity, such as volcanoes. Destinations with volcanoes can provide visitors with opportunities for recreational activities, such as bathing in a hot spring bath (Cooper-Erfurt and Cooper 2009). However, crustal activities in these areas can cause natural disasters, such as volcanic eruptions (Sigurdsson et al. 2015).
There have been a variety of themes regarding risk perceived by actual and potential visitors. They include studies on the effects of visitors’ personal characteristics, such as their knowledge, experiences of negative incidents, and demographic factors, on risk they perceive (Villeagas, et al. 2013; Schroeder & Pennington-Gray, 2014; Pennington-Gray, et al. 2013). However, these studies have focused on visitors’ negative perceptions of risk-entailing objects and phenomena (Floyd, et al. 2004; Matyas, et al. 2011; Villeagas, et al. 2013; Pennington-Gray, et al. 2013; Schroeder & Pennington-Gray, 2014; Schroeder, et al. 2013）and have failed to investigate the other side of the coin, namely inherent attractiveness.
With regard specifically to destinations with volcanoes, actual and potential visitors’ evaluations of such destinations are a topic that has not sufficiently been researched. For example, in landscape studies, many studies have targeted manmade natural environments, such as agricultural lands (Arriaza et al. 2004; Aslak et al. 2009). In addition, many studies on the human perception of volcanoes have either focused solely on risk perception (Bird et al. 2010) or the evaluations of non-tourists (Ishikawa 2016).
[bookmark: _Hlk502416799]Lew (1987) offers a useful framework for the measurement of such relationships between risk and inherent attractiveness of destinations. From this perspective, the attractiveness of attractions is classified according to the extent of risk and safety perceived by visitors, based on the assumption that visitors’ quest for authenticity of destinations entails risk. Lew argues that every destination environment has elements of both security and risk. Although there has been one empirical study on visitors’ evaluations of urban spaces that applies his framework (Naoi, 2003), there is no evidence of it being applied to destinations with natural attractions. 
It is challenging to communicate the attractiveness of destinations within limited coverage of information for potential visitors. Tussyadiah and Fesenmairen (2009) regard photographs as pivotal in offering visitors a virtual experience of a destination, while Jacobsen (2017) claims that photographs can be valid representations of various types of landscape perception and assessment in tourism. Given the importance of photographs as tourism information and the limited coverage they provide, the decision about what to include in them is crucial to evoking potential visitors’ favorable impressions of destinations, while diminishing perceived risks.
The inclusion of contrived destination traits in tourism information may cause potential visitors to perceive photographed places to be sufficiently safe to visit. Tourism studies involving visitors’ evaluations of built environments have pointed to the presence of other people (Araya et al. 2016; Ogawa et al. 2017) and commercialization (i.e., human manipulation) (Araya et al. 2016) as elements that enhance the touristic sense of a destination. However, the same studies also imply that such a presence may detract from a destination’s inherent attractiveness. Lastly, a volcanic plume can be seen as a trait of crustal activity, which may be regarded as having the potential to cause a disaster and can therefore deteriorate the sense of security.
Regarding the characteristics of potential visitors, past studies have pointed to the effects of their trip traits and knowledge (Villegas, et al. 2013), as well as demographic factors (Schroeder & Pennington-Gray 2014; Pennington-Gray, et al. 2013). Some studies have also elucidated the role of past disaster experiences in intensifying the perceived risk of natural disasters (Vastfjall et al. 2008), while others have shown that past disaster experiences may not affect, or may even weaken, the perceived risk of natural disasters (Robert 2012; Villegas, et al. 2013). The evaluations of potential visitors to destinations with natural resources that may pose disaster risks, such as volcanoes, may also be influenced by their past experiences with natural disasters. 
[bookmark: _Hlk511263202]This study, which applies Lew’s (1987) philosophy of cognitive perspective, aims to elucidate how potential visitors’ past experiences of natural disasters affect their evaluations of destinations with volcanoes. A slide experiment was employed to assess the effects of three environmental factors (i.e., the presence of a volcanic plume, a visitor, and a manmade structure designed for visitors) when they are used in photographs. To focus on the effects of past natural disaster experiences, university students from the same university were recruited to participate in the experiments. A within-subjects design was employed, which asks all subjects to evaluate the same stimuli.


Methodology
Three volcano-view sites (i.e., two open-air observatories and one promenade walk) of Sakurajima, an active volcano in Kagoshima City, Japan, were selected as the sites of this study. Twenty-four photographs from the three locations were prepared by taking photographs with different elements present at each (i.e., with and without a manmade structure, with and without a visitor, and with and without a volcanic plume). The photographs used in this experiment were of actual site settings, taken by one of the researchers during clear daytime conditions in October 2016. To prepare photographs that included a visitor, a decoy dressed as a visitor with a backpack and camera was photographed from the back. The manmade structure at each observatory was a stone monument showing the name of the volcano, and the structure at the third site was a promenade walk with a handrail. A composite photograph was created by superimposing the volcanic plume that appears in NPO Sakurajima Museum’s official photograph. 
Seven bipolar word pairs related to touristic and active senses were generated based on past environmental psychological studies on visitors’ evaluations of destinations (Araya, et al. 2016; Naoi et al. 2006, 2007; Naoi et al. 2009; Ogawa, et al. 2017). Four bipolar word pairs related to fear/security were created based on the scales used in Ishikawa’s 2016 study of residents’ perceptions of Sakurajima, and eleven bipolar word pairs related to grandness and transcendence were created based on the scales used in the same study as well as a content analysis of tourism magazines and Kagoshima City’s official tourist brochures. During the content analysis, words and phrases thought to express emotional evaluations of Sakurajima were extracted and coded by the authors (Figure 1). A final bipolar word pair (i.e., unfavorable/ favorable) was added to measure the subjects’ overall evaluations of the photographed settings. Based on the above 23 bipolar word pairs, 23 five-point semantic differential scales (SDSs) were designed with scale points that increased from the left word to the right word.
Sixty-one university students from a university in Tokyo were recruited for the slide experiment. Kagoshima City is approximately one and a half hours away from Tokyo by air; therefore, it is assumed to be outside of the students’ daily environment. As none of them had resided in Kagoshima City, they were assumed to be able to rate photographed settings as potential visitors because they were evaluating sites outside their usual environments. The students rated each setting in the 24-slide presentation on the 23 SDSs of five-point scales. Each slide was shown for 10 seconds. As was performed by Naoi et al. (2009), Araya et al. (2016), and Ogawa et al. (2017), each subject’s evaluation was treated as a separate case. 
Finally, the subjects were asked about their sociodemographic information (i.e., gender, age, place of birth, place of residence). Regarding the question about past natural disaster experiences, subjects were asked whether they or someone close to them had experienced an earthquake, tsunami, or volcanic eruption, during which they or the other person felt they were in significant danger. The “other person” was included to recognize the concept of both primary victims, who are directly affected by disasters, and secondary victims. The latter refers to those who are indirectly affected by disasters, a typical example being people who have friends and/or family who are primary victims (Bell, et al. 2001). Each subject’s evaluation was treated as a separate case as in Naoi et al. (2009), Araya et al (2016), and Ogawa et al. (2017). To clarify, the size of the dataset used in these analyses was 1,464 (i.e., 61 subjects, three sites, and eight patterns {i.e., with and without a manmade structure, with and without a visitor, and with and without a volcanic plume}).
The photographs were selected through a discussion between the leading author, a tourism studies researcher, and a landscape engineering researcher. Then, the experimental settings were pre-tested with 13 students of the same university to check the appropriateness of the wording and whether the intended differences between the photographs were noticeable.
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[bookmark: _Hlk506932688]Figure 1. Content analysis results for tourism magazines and Kagoshima City’s official tourist brochures

Results
The authors of this study presented the results of the factor analysis and the three-way factorial analysis of variance at a past TTRA Annual International Conference. These results were presorted again to aid in the understanding of the result of the new analyses, namely the hierarchical multiple regression analysis and two-way factorial analysis of variance.
A factor analysis (principal factor method, promax rotation) was performed on the SDS ratings with the exception of the scale for the overall evaluations. Three factors were obtained, with each factor having an eigenvalue greater than 1.0 (Table 1). When factor loading was positive, such a factor was positively related to the rating closer to the word on the right side of each word pair. The distinctive items that loaded on the first factor were mainly related to grandness and transcendence, so this factor was labeled Transcendent Grandness. The distinctive items that loaded on the second factor related to a touristic sense, so this factor was labeled Touristic. The third factor was relevant to a sense of security, and was labeled Security.
Next, a hierarchical multiple regression analysis was used to examine the impact of the three factors’ scores and the significant interactions’ scores on the overall evaluation rating. The results showed that the scores of all three factors and the scores of the interactions between Transcendent Grandness and Security had significant positive effects on the overall evaluation rating, while the scores of the interaction between Touristic and Security had significant negative effects on the overall evaluation (Table 2). 
[bookmark: _Hlk511262482]Subsequently, a three-way factorial analysis of variance was performed to examine the effects of the photographic presence of a visitor, a manmade structure, and a volcanic plume on the scores of the three factors using the three variables as the fixed variables and each factor’s score as the dependent variable. 
Lastly, the significance of the effects of the presence and absence of the subjects’ past experiences with natural disasters on the evaluations was examined. Thirty-four students had no experience with natural disasters, while 27 did. Using each of the three variables, the visitor, the manmade structure, and the volcanic plume, as well as the presence and absence of the subjects’ past experiences with natural disasters as fixed the variable and each factor’s score as the dependent variable, a two-way factorial analysis of variance was performed to examine the effects of the visitor, the manmade structure, and the plume in the photographs, as well as the presence of the subjects’ past natural disaster experiences on the three factor scores. For this analysis, the main effects detected by the three-way factorial analysis of variance (i.e., the relationship between a volcanic plume and the scores of Transcendent Grandness and Security, the relationship between a visitor and the scores of Touristic and Security, and the relationship between a manmade structure and the scores of Transcendent Grandness, Touristic, and Security) were focused on, and the effects of the subjects’ past natural disaster experiences on those relationships were examined. 
As shown in Table 3, there were significant main effects of the volcanic plume, the manmade structure, and the subjects’ past experiences with natural disasters on the score of Transcendent Grandness, and the score was significantly higher when photographs had these three elements. For the Touristic item, the results showed significant main effects of the presence of a visitor and a manmade structure, as well as significant main effects of the subjects’ past experiences with natural disasters. The score was significantly higher when these two elements were included and when the subjects had natural disaster experiences. As for Security, significant main effects of the presence of the volcanic plume, the visitor, and the manmade structure were observed, and a significantly higher mean score was found when photographs did not include the plume and when the visitor or the manmade structure was included. 
Regarding Security, there was a significant interaction between the presence of a volcanic plume and the subjects’ experiences with natural disasters. A subsequent test revealed simple main effects of the subjects’ experiences with natural disasters, and the mean score was significantly higher when the subjects had natural disaster experiences (Table 4). Furthermore, irrespective of experiences with natural disasters, there were simple main effects of the plume, and the mean score was significantly lower when the plume was included (Table 4). Moreover, the volcanic plume decreased the score of Security more steeply when the subjects had past experiences with natural disasters. This indicates that the subjects’ past experiences with natural disasters might have intensified the negative effects of the plume on the sense of security (Figure 1).



Table 1. Results of the Factor Analysis
	 
	 
	 
	Factor

	
	
	 
	Transcendent
	Touristic
	Security

	Items
	Grandness
	 
	 

	Not Grand
	-
	Grand
	.896
	-.072
	.127

	Not Powerful
	-
	Powerful
	.868
	.019
	.018

	Weak
	-
	Strong
	.848
	-.015
	.041

	Small-Scale
	-
	Large-Scale
	.844
	-.052
	.109

	Not Stately
	-
	Stately
	.820
	.008
	.151

	Not Divine
	-
	Divine
	.750
	-.029
	-.050

	Ordinary
	-
	Mysterious
	.728
	-.006
	-.143

	Inanimate
	-
	Vivid
	.681
	.037
	.164

	Common
	-
	Sacred
	.678
	-.087
	-.050

	Usual
	-
	Amazing
	.566
	-.009
	-.321

	Static
	-
	Dynamic
	.477
	.138
	-.228

	Like Daily Life
	-
	Unlike Daily Life
	.445
	.027
	-.304

	Not Touristic
	-
	Touristic
	-.012
	.892
	.019

	Nor for Tourists
	-
	For Tourists
	-.023
	.860
	.074

	Minor Attraction
	-
	Major Attraction
	.049
	.827
	-.033

	Deserted
	-
	Inhabited
	-.185
	.539
	.070

	Dangerous
	-
	Safe
	-.220
	-.024
	.755

	Unstable
	-
	Stable
	-.082
	-.009
	.743

	Unapproachable 
	-
	Approachable
	.079
	.193
	.694

	Terrible
	-
	Not Terrible
	-.274
	-.042
	.676

	Cold
	-
	Warm
	.191
	.151
	.522

	Gloomy
	-
	Cheerful
	.290
	.178
	.478

	Variance explained (%)
	35.599
	21.949
	5.260

	Accumulated variance explained (%)
	35.599
	57.549
	62.808

	Eigenvalue
	7.832
	4.829
	1.157

	(Principal Factor Method, Promax Rotation, KMO=.936）



Table 2. The Results of a Hierarchical Multiple Regression Analysis
	Factors' Scores
	B
	β
	t-value
	VIF
	△R²
	△F

	(Step 1)
	3.251
	
	150.495**
	　
	.441
	383.459**

	Transcendent Grandness (TG)
	.436
	.384
	14.369**
	1.868
	
	

	Touristic (T)
	.299
	.259
	8.893**
	2.215
	
	

	Security (S)
	.449
	.384
	13.473**
	2.120
	　
	　

	(Step 2)
	3.337
	
	111.512**
	　
	.030
	27.424**

	TG
	.455
	.402
	15.152**
	1.934
	
	

	T
	.293
	.254
	8.904**
	2.234
	
	

	S
	.424
	.363
	12.859**
	2.188
	
	

	TG
	*
	T
	.042
	.040
	1.668
	1.590
	
	

	TG
	*
	S
	.108
	.093
	4.010**
	1.476
	
	

	T
	*
	S
	-.157
	-.136
	-6.455**
	1.221
	　
	　

	
	
	
	
	
	
	** p<.01


Table 3. The Results of Two-way ANOVA for the Effects of the Three Elements (i.e., Volcanic Plume [VP], Visitor [V], and Manmade Structure [MS]) and experiences with natural disasters (EN) on the three factors
	Factor Scores
	Combination
	Fixed Variables
	df 
	F-value
	Comparison of Means

	Factor 1: Transcendent Grandness
	VP * EN
	VP
	1
	260.420**
	With
	＞
	Without

	
	
	EN
	1
	17.284**
	With
	＞
	Without

	
	MS * EN
	MS
	1
	21.315**
	With
	＞
	Without

	
	
	EN
	1
	14.868**
	With
	＞
	Without

	Factor 2: Touristic
	V * EN
	V
	1
	73.374**
	With
	＞
	Without

	
	
	EN
	1
	4.568*
	With
	＞
	Without

	
	MS * EN
	MS
	1
	330.290**
	With
	＞
	Without

	
	
	EN
	1
	5.369*
	With
	＞
	Without

	Factor 3: Security
	VP * EN
	VP
	1
	368.789**
	Without
	＞
	With

	
	
	VP*EN
	1
	9.368**
	　

	
	V * EN
	V
	1
	40.704**
	With
	＞
	Without

	
	MS * EN
	MS
	1
	67.463**
	With
	＞
	Without

	
	
	
	
	
	*p<.05, **p<.01


Table 4. The Results of a Test of the Simple Main Effects on Security
	Variables
	Level
	df
	F-value

	VP
	EN
	Without
	1
	147.192**

	
	
	With
	1
	222.341**

	EN
	VP
	Without
	1
	9.811**

	
	
	With
	1
	1.431

	
	
	
	
	**p<.01




Figure 1. The Effects of the Volcanic Plume on Security
Conclusion and Discussion
The results of the hierarchical multiple regression analysis pointed out the significant positive effects of all three variables and their interactions with Transcendent Grandness, Touristic, and Security, as well as the interaction between Transcendent Grandness and Security on the overall evaluation rating. Next, the results of the hierarchical multiple regression analysis and two-way factorial analysis can be summated. The two-way factorial analysis with each factor’s score as the dependent variable showed that the subjects’ past experiences with natural disasters enhanced a sense of Transcendent Grandness and a touristic sense, which have positively affected the subjects’ overall evaluations. However, they intensified the negative relationship between the volcanic plume and the sense of Security, which may have led to the subjects’ less favorable overall evaluations. 
[bookmark: _Hlk511261651][bookmark: _Hlk511261876]This study is believed to have contributed to studies centered on perceived risk by elucidating a touristic element, namely a manmade structure, which may both intensify inherent attractiveness and weaken the sense of risk. In addition, this study elucidated the effects of the subjects’ past experiences with natural disasters on their evaluation of a tourism destination with a volcano. As an academic contribution, the effects strengthening the negative relationship between the volcanic plume and the sense of security seem to support the applicability of Vastfjall et al.’s (2008) implication that past natural disaster experiences increase the awareness of risk of natural disasters. While the effects of past natural disasters are suggested, the main effects of the volcanic plume, the manmade structure, and the visitor in the photographs imply the direct effects of environmental factors on the evaluations of subjects. Turing to practical implications, it may be better not to include volcanic plumes in promotional photographs of destinations with volcanoes to potential visitors’ with past experiences with natural disasters as it may worsen their overall evaluations of the destinations. Together, these results further point to the importance of investigating both the effects of personal and environmental factors present at tourism destinations. 
This study has some notable limitations. Regarding sampling in particular, the small number of student subjects could have resulted in the oversight of some viewers’ sociodemographic variables, such as their ages and occupations. Also, when promotional photographs of destinations are viewed by potential visitors, their views are likely to be affected by their motives or contextual factors, such as the possibility of travelling with others. For example, viewers’ risk-taking tendencies may affect their perceived risk, and they may be more sensitive to potential risks when travelling with small children. 
Despite the possible overlooked effects of sociodemographic and contextual factors, the use of a relatively homogeneous group of students and a within-subjects design are arguably suited to a focus on specific characteristic of subjects, namely their past experiences of natural disasters. The study is believed in this way to have clarified the effects of potential visitors’ personal factors on the relationships between specific environmental factors and their evaluations of tourism destinations. Future studies of the effect of these psychological and contextual factors could offer avenues to more generalizable implications and will thus be the next step in this continuous study.
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