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Introduction 

On 20th August 2006 – St Stephen’s Day and a national holiday in Hungary –, a violent storm 

hit Budapest, the capital of the country, that killed four people and injured about 300 as huge 

crowds watched the celebratory fireworks display. Winds of up to 100 km/h (62 mph) tore 

down trees, smashed cars and windows and ripped off roof tiles, and torrential rain poured 

down on more than one million onlookers gathered along the banks of the Danube. On the river 

boats collided and several people fell overboard. Although the possibility of a heavy storm was 

emphasised in the Hungarian Meteorological Service’s advance forecasts and warnings, the 

strength and exact movement of the storm could only be predicted 1-2 hours before the 

beginning of the fireworks display.  

 The immediate reactions of the public and the authorities portrayed by the media 

suggested a deep and long-term impact of the catastrophe on Hungarians’ leisure and travel 

behaviour. These reactions also motivated the authors of this paper to introduce the issue of 

extreme weather phenomena into an ongoing research project assessing the interrelationship 

between tourism and climatic factors, such as global climate change, climate- and weather-

consciousness, as well as the role of climate in tourist destination development and marketing. 

Although the findings of a nationwide empirical survey also include the reactions of 

respondents following the August storm and the event’s medium term impacts on their leisure 

behaviour, this paper focuses on Hungarian tourists’ perceptions of extreme weather-related 

risk and uncertainty in selected tourist destinations.  

 



 2 

The significance of extreme weather events in tourism 

Travel behaviour is a complex phenomenon which consists of destination choice and consumer 

decisions concerning products and services offered by the tourism industry. According to Liu 

(1999), the variety of goods and services consumed by the tourist is shaped by background 

tourism elements (BTEs) including natural resources, socio-cultural conditions and the man-

made environment. Natural BTEs represent, among others, water resources, weather 

conditions, climate, flora and fauna, topography and scenic resources. Destination choice is 

affected by images and perceptions of the tourists who use culturally determined criteria to 

reduce the number of destinations in their awareness set. These criteria include the quality of 

the tourist product, cultural and man-made attractions, accessibility of the destination, needs 

and wants of the tourist, or the estimated price-value ratio of the tourist services. Actual choice 

however, particularly in domestic leisure tourism, is often influenced by last minute 

considerations such as the immediate weather conditions or the forecast for the next few days. 

Extreme weather is weather that lies outside a locale’s normal range of weather 

intensity. It is, by definition, infrequent or rare, and is also potentially destructive (Francis 

and Hengeveld 1998). Obviously, the concept of what constitutes an extreme varies from 

place to place, since it is the given area’s climatic characteristics that define the extremity of 

certain weather conditions. Although summer storms occur regularly in Hungary – in most 

cases less violent, than the one discussed in this study –, the chance that such a storm hits a 

highly populated area is quite low. However, as global climate change seems to generate an 

increase in extreme weather events (Francis and Hengeveld 1998), and most of the potential 

damaging consequences relating to climate change are associated with extremes – the 

number of heat waves, floods, or severe storms, for example –, it is important to understand 

what impact global warming may have on their occurrence. In addition, it is also vital for the 

tourism industry to recognise the impacts of such events on tourist attitudes and behaviour, 

and prepare for the occurrence of extreme weather conditions. Owing to the fact that 

scientists soon realized the significant influence of special weather events on tourism, several 

related studies have been published in the past few years. In the Mediterranean for instance, 

the number of heat waves increased and caused deaths among tourists (Katsouyanni et al 

1988, Conte et al 2000, Perry 2001). In conjunction with drops in precipitation, forests 

became more vulnerable to fire in this region, subsequently the number of forest fires also 

rose lately (Pinol et al 1998, Perry 2001). The tourism industry reacted to the weather 

changes soon by inspiring related research work and by adopting measures that allow resorts 

to adapt to these changes (e.g. campaigns to raise awareness among tourists, providing them 
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with more information) (Gómez Martín 2005). Extreme weather events generally have 

ecological, socio-cultural and economic consequences – such as higher mortality rates when 

the mean temperatures exceed 30°C or increasing insurance claims following thunderstorms 

–, but the impacts of weather extremes are not universal: it is the vulnerability of human and 

natural systems that determine the severity of such impacts (e.g. Diaz and Pulwarty 1997, 

Pielke and Pielke 1997). 

It should also be noted though that there is little consensus in the literature concerning 

the contribution of global climate change to extreme weather events. However, some of the 

recent climate models are in agreement with respect to possible future changes such as a 

greater frequency of extreme warm days and lower frequency of extreme cold days 

associated with a warmer mean climate, increased precipitation intensity as well as mid-

continent summer drying. On the other hand, there is little consensus concerning the possible 

future behaviour of mid-latitude storms, their intensity of frequency changes, or storm track 

changes (Easterling et al 2000, Meehl et al 2000). 

 

Research methods 

In order to explore the effects of extreme weather events on Hungarian tourists’ perceptions 

and attitudes, a national questionnaire survey with a sample size of 1000 persons was carried 

out in spring 2007. Due to financial limitations, quota sampling was used, based on 

respondents’ age and gender, so the selected sample represents the Hungarian population by 

these two variables. Participation was limited to persons above 15 years old, as at this age 

cognitive abilities are considered to be stable (e.g. Apter et al 1998 cited by Poria, Butler and 

Airey 2003). Descriptive characteristics of the sample’s socio-demographic distribution are 

summarised in Table 1. The qualification of the respondents refers to diverse socio-economic 

circumstances.  
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Table 1 

Respondents’ characteristics (%) 

Gender Male Female Total 

 49.1 50.9 100.0 

Age 15-19 20-34 35-44 45-59 60+ Total 

 11.1 29.6 15.5 21.1 22.6 100.0 

Education Lower 

than 

elementary 

Elementary 

school 

Vocational 

Training 

Secondary 

school 

Higher 

vocational 

training 

College/ 

University 

Total* 

 0.8 7.0 12.7 34.2 15.7 25.3 95.7 

* Less than 100% due to no response 

 

Due to the locality of the examined extreme weather event, Budapest and Central Hungary 

are overrepresented in the sample. The distribution of the respondents’ permanent residence 

is the following: Budapest 50.2%, Central Hungary 18.2%, Northern Hungary 9.1%, 

Southern Great Plain 6.0%, Northern Great Plain 5.0%, Central Transdanubia 4.1%, Western 

Transdanubia 3.9%, Southern Transdanubia 3.6%. 

The questions included in the survey focused on two main areas: the reactions of 

respondents following the August storm and the event’s medium term impacts on their 

leisure behaviour on the one hand, and their perceptions of extreme weather phenomena 

occurring in major tourist destinations as well as their experiences with such phenomena, on 

the other hand. Due to limitations in length, the present paper discusses findings related to 

the second group of questions. 

 

The impacts of the 2006 storm on travel and recreation behaviour and attitudes 

Only 28.6% of the respondents attended the celebratory fireworks display on 20th August 

2006. However, first-hand experience of the violent storm seems to moderately affect 

participants’ attitudes towards weather information and warning as well as influence their 

leisure and travel behaviour, particularly with respect to attending open-air mass events 

(Table 2). Respondents with first-hand experience of the storm are far more likely to take 

weather forecasts more seriously in the future, although only a limited relationship was 

measured between attending the 2006 fireworks display and developing a negative attitude 

towards taking part in open-air mass tourism programmes in times to come. In addition, those 

who took part in 2006 proved to be more likely to attend in 2007 as well. Consequently, it 
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can be stated that – considering this event – weather is not the most determinative factor in 

the decision making process of the respondents. The decision seems to depend on factors like 

access (influenced by permanent residence) or the interest in such a festivity. 

 

Table 2 

The impact of the tragic storm on survey participants’ travel and recreation attitudes 

Variable χ
2
 Df Sig. 

Take weather forecast more seriously in the future 12.36 1 0.000 

Refuse to take part in any open-air mass programmes in 

the future 

4.45 1 0.035 

Plan to attend in the celebratory fireworks display on 

20th August 2007 

122.44 1 0.000 

 

In order to understand the role of weather-related information sources in Hungarian’s leisure 

and travel behaviour, respondents were asked to assess the frequency of consulting a set of 

possible information sources such as television and radio forecasts, information provided by 

the travel industry or personal advice from friends and relatives. The mean values in Table 2 

indicate the importance of each information source, confirming the general belief (e.g. 

Ellison and Fudenberg 1995, Goldenberg, Libai and Muller 2001) that word-of-mouth 

communication is the most widely used method of acquiring knowledge in relatively routine 

situations. 

An exploratory principal component analysis with Varimax rotation was applied to 

the list of information source variables, with the aim of reducing their dimensions and 

identifying the determinant factors. As Table 3 shows, the principal component analysis 

yielded a three-factor solution with the following dimensions: (1) internet-based information 

sources, (2) traditional information sources, (3) personal experience. The three components 

explain 63.44% of variance, with the Bartlett’s test of sphericity and the Kaiser-Meyer-Olkin 

measure of sampling adequacy showing an adequate level of factorability (Bartlett’s approx. 

χ2=1216.049, sig=0.000; KMO=0.761). 
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Table 3 

Weather- and climate-related information sources used by respondents 

Factor 
Factor 

loading 

Explained 

variance 

(%) 

Eigenvalue Mean* St.dev. 

F1. Internet-based sources  34.98 3.15   

Online climate/weather 

information 

0.856   2.72 1.38 

Online tourist information 0.825   3.01 1.41 

Current weather forecast on 

internet 

0.824   3.16 1.42 

F2. Traditional information 

sources 

 15.84 1.43   

Climate information in guidebook 0.752   2.58 1.39 

Current weather forecast on 

television and radio 

0.508   3.69 1.23 

Medium-term weather forecast 0.596   2.82 1.31 

F3. Personal experience  12.62 1.14   

Personal experience of friends 

and relatives 
0.832 

  3.70 1.11 

Own personal experience 0.842   4.06 1.16 

* On a scale 1-5, with 5=always used, 1=never used 
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As Table 3 indicates, respondents’ own personal experience based on previous visits to the 

given destination proved to be a particularly significant source of information concerning the 

local climate and expected weather, but even friends’ and relatives advice seemed to be more 

trustworthy than official sources. However, it is clear that among all information sources, 

personal perceptions and recollections have the highest chance of reflecting extreme weather 

phenomena – such as heat waves, thunderstorms and temperature extremes – due to the 

visitor’s limited length of stay in the destination and the selective memory of humans. 

 

Perceived risk and uncertainty associated with selected tourist regions 

Participants of the questionnaire survey were asked about the likelihood of natural 

catastrophes in the most frequently visited international tourist regions (Figure 1). On the one 

hand, the probability of natural disasters is highly determined by the physical features of the 

area. Although catastrophes may appear anywhere on Earth, the occurrence of certain types 

can be expected more often in some regions than in others, depending on geological, physical 

geographical and climatic characteristics of the territory. In the vicinity of plate margins (e.g. 

in Southeast Asia) for instance, severe earthquakes and volcanic eruptions are frequently 

caused by tectonic movements. Certain disasters which are directly (e.g. hurricanes of the 

Caribbean) or indirectly (e.g. floods, landslides) generated by extreme weather events may 

also be connected to particular regions. Though the occurrence of catastrophes related to 

weather conditions is a natural phenomenon, in the last few years their frequency and 

intensity increased significantly as a consequence of global climate change (Beniston 2007). 

Therefore, even relatively stable regions such as Europe are more likely to suffer from 

extreme weather events more often than it would occur from their geographical and climatic 

situation. 
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Figure 1  

Perception of likelihood of natural catastrophes in international tourist regions* 
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* On a scale 1-5, with 1=most likely, 5=least likely 

 

On the other hand, social (e.g. number and density of population) and economical (e.g. 

technology in architecture) factors also have a considerable role in determining the 

seriousness of extreme natural events. A disaster seems to be more severe if a densely 

populated area is hit, the number of dead or injured people is high, and property damage is 

considerable (Beniston 2007). According to Figure 1, respondents’ perception of the 

likelihood of natural catastrophes in international tourist regions practically agrees with 

reality. According to the survey results, the possibility of the occurrence of an extreme 

natural event increases in parallel with the distance between Hungary and the international 

region in question. In spite of the fact that this attitude is justified by the European 

continent’s geographical characteristics as well, the psychological perception of these events 

is affected by two main factors, namely the volume of the disaster and the media: the more 

violent a catastrophe is the greater sensation it means for television channels and newspapers. 

 According to the respondents, among the listed natural catastrophes (avalanche, flood, 

forest fire, earthquake, hurricane, landslide, tornado, tropical cyclone, tsunami, typhoon, 

volcanic eruption), the formation of typhoons (3.6), tornadoes (3.59) and hurricanes (3.55) 

are thought to have the strongest connection with extreme weather conditions (opinions were 



 9 

measured on a scale from 1 to 5, where higher figures indicating a higher level of causal 

relationship between extreme weather and natural catastrophes). Surprisingly, tsunamis 

(3.33), earthquakes (2.45) and volcanic eruptions (2.11) – which are purely caused by 

geological events – are also seen as related to weather events to a medium extent. This 

interesting result partly reflects the scope of respondents’ geographical knowledge, since 

those who have higher education were more likely to give correct answers. For example, the 

perceived role of extreme weather conditions in the formation of tsunamis (χ2=33.535, 

p<0.05) and volcanic eruptions (χ2=38.720, p<0.01) was considerably lower among higher 

educated participants. 

 Respondents were also asked about the likelihood of extreme weather events or other 

natural catastrophes in the main and favourite destinations of Hungarian tourists (Figure 2). 

Among the countries included in the survey both all-year-round and winter (e.g. Cuba, 

Thailand) destinations were listed, and, in order to test the participants’ geographical 

knowledge, it was supplemented with Japan which lies in a tectonically active region. Being 

aware of geological, geographical and climatic information about travel destinations has an 

important role in tourism from several points of view. On the one hand, in the case of 

countries where travellers are likely not to have enough knowledge about the visited 

destinations’ physical characteristics, the tourism sector must be well prepared to provide 

professionally correct and up-to-date information. On the other hand, the awareness of the 

geological, geographical and climatic characteristics of a certain territory may become either 

a motivating (e.g. volcanic activity as a tourist attraction) or a demotivating (e.g. earthquake 

or hurricane as a source of uncertainty and risk) factor in the travel decision making process. 

 Analysing the answers, the European countries are perceived to be much safer on the 

whole than the more distant states. The possibility of any kind of natural catastrophe 

happening on the European continent during one’s vacation seems to be really low according 

to the research findings (Figure 2). The highest possibility of disasters is thought to be in 

Thailand and in the USA, which reflects partly the significant coverage of the recent tsunamis 

and hurricanes in the media, and partly the gravity of these events. In the case of European 

countries, the only relatively probable – mentioned by at least 20% of the participants – 

extreme weather events or natural catastrophes were floods in Hungary and avalanches in 

neighbouring Austria, which might be attributed to respondents’ higher level of familiarity 

with these destinations, and the media’s general tendency to use geopolitical distance as a 

filter in news coverage (while even relatively insignificant local and regional news are 

presented, only the most sensational world news are likely to be broadcasted, unless the 
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affected country enjoys a specific position among the Hungarian public, such as e.g. the 

home country of a large Hungarian minority or a preferred destination of Hungarian tourists). 

 

Figure 2 

Perception of likelihood of natural catastrophes in the main destinations of Hungarian 

tourists 
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* On a scale 1-5, with 1=not likely at all, 5=very likely 

 

The few disasters mentioned by respondents are probably connected to either personal tourist 

experiences or media coverage (e.g. avalanches in the Alps). Surprisingly, only 3 persons 

referred to the 2004 storm in Slovakia – a bordering country of Hungary and a main travel 

destination for Hungarians – which devastated most of the pine forests in the recreation zone 

of the High-Tatra Mountains. The low level of public awareness may be partly attributed to 

the nature of media coverage of the event (unremarkable in this case compared to e.g. 

hurricanes on the American continent) and the fact that ‘only’ trees were injured in the region 

and the storm did not cause significant property damage or human injury (one person died). 

Although the likelihood of extreme weather events and natural catastrophes is 

considered rather low in most European countries, it is interesting to look at the type of such 

events most commonly associated with the selected European destinations, since these 

associations are strongly related to the perceived image of these areas, and may affect both 
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respondents’ willingness-to-visit and their travel decisions including attraction and activity 

choices, timing of trips and lengths of stay (Table 4). 

Table 4 

Extreme weather events and natural disasters associated with selected destinations 

 

Event strongly associated with destination Country 

Type % of responses % of associations 

Turkey Earthquake 30.39 84.55 

Austria Avalanche 28.27 84.39 

Hungary Flood 21.90 80.24 

Thailand Tsunami 41.99 69.46 

Japan Earthquake 31.41 60.87 

USA Tornado 26.14 48.78 

Event weakly associated with destination Country 

Type % of responses % of associations* 

Romania Flood 16.18 77.34 

Slovakia Avalanche 12.58 68.14 

Germany Flood 7.35 51.14 

Spain Forest fire 8.66 49.07 

France Avalanche 6.37 42.39 

Italy Volcanic eruption 9.80 41.67 

Cuba Hurricane 7.35 32.61 

UK Heavy rain 4.08 31.25 

Mexico Hurricane 7.03 27.92 

* % of those who listed any kind of extreme weather event or natural catastrophe as likely to happen 

in the country 

 

Perception and awareness of extreme weather events and natural catastrophes are 

significantly affected by geographical knowledge, the magnitude of recent events, personal 

travel experience, geographical distance, and media coverage. The significant impact of 

recent events’ scale is reflected by the high level of perception of tsunami threat in Thailand, 

the occurrence of which has a lower probability than that of hurricanes in Cuba or in Mexico.  
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In order to assess respondents’ attitudes towards risk and uncertainty caused by 

extreme weather events and natural catastrophes, survey participants were asked if they had 

ever experienced any kind of natural disaster during their travels, and if their destination 

choice had been affected by the likeliness of such events (Table 5). Slightly surprisingly, 

nearly half of the respondents (46.57%) would only change destination only if a catastrophe 

was probable to happen during their stay, demonstrating a relatively high willingness to face 

uncertainty. Previous personal experience of natural catastrophes (endured by 7.2% of 

respondents) did not prove to have a major influence on travel behaviour and destination 

choice, although those with personal experiences of such events were slightly more likely to 

modify the timing of their trip if a certain kind of catastrophe was to be expected, but not the 

destination itself.  

Table 5 

Probability of changing destination if natural catastrophes caused by extreme weather 

events may appear at times in the chosen country 

Respondents’ behavioural response % 

Yes, I would choose a new destination by all means. 19.44 

Yes, if the previous catastrophes caused human casualties. 4.90 

Yes, if the catastrophes happened in the last 1-2 months. 13.24 

Yes, if a catastrophe would be probable during my travelling. 46.57 

No, it would not affect my decision at all. 14.54 

No response 1.31 

Total 100.00 

 

 

Conclusions 

Once a destination is chosen, the probability of extreme weather conditions or other natural 

disasters does not seem to have a major impact on respondents’ travel behaviour. However, 

this slightly surprising resistance may also be attributed to Hungarian travellers’ relatively 

low level of geographical risk awareness: 24.5% of respondents did not know if they had 

ever visited a country where the probability of natural catastrophes was high, and 60.4% 

claimed to have never travelled to such destination, despite the fact that all Hungary’s 

neighbouring countries, and Hungary itself, is prone to certain natural disasters to a certain 

extent (particularly flooding) (Michalkó 2007).  
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Despite that weather is a basic determinative factor in tourist experience and that 

extreme weather events (and natural disasters partly connected to them) have occurred more 

frequently in the last few years, respondents did not seem to put enough importance on 

gathering information. Traditional information sources proved to be particularly significant – 

primarily personal experience and television/radio –, even though personal experiences are 

subjective and selective, and television and radio in turn broadcast rather limited knowledge 

(as opposed to online information channels where the track and the position of weather fronts 

or storms and the damages accompanying them can be observed continually). 

As the findings of the survey demonstrate, the importance of providing commonly 

understood information – especially warnings – in tourist destination marketing has to be 

emphasized. Communicating rational, quantitative forecasts prove to be insufficient; 

therefore, there is an obvious need to emphasise possible consequences and educate the 

public about necessary precautions in the case of extreme weather events. Concerning the 

tourism industry, due to the increasing possibility of extreme weather conditions, it is 

becoming vital to raise awareness of potential threats and suggest adaptation measures such 

as the development of advance disaster planning and warning systems, or the modification of 

destinations’ physical environments to withstand the elements (e.g. by taking wind directions 

in consideration during the design and construction of buildings, cutting down dry or rotten 

trees, or providing elevated foundations on areas irregularly affected by flooding). 

The Hungarian media and politicians learnt from the tragic event of 20 August 2006, 

and ever since respond more readily to potentially threatening weather incidents. However, 

the increased awareness and sense of responsibility have also led to several unnecessary 

warnings during the last year (such overreactions are  mainly explained by political reasons, 

as decision makers strive to keep clear of any responsibility in a similar tragic case).  
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