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Executive Summary 

Besides organizational, marketing and instability issues, climate change is an initially essential topic to 

be covered throughout the technical assistance process for the development of a winter tourism 

corridor (WTC) in Erzurum, Erzincan and Kars. Throughout the world, climate change has been a 

central issue to the current and the future survival of ski businesses in an environment where the 

market demand is eager to adapt rapidly. For this reason, we have carried out an impact assessment 

study for the major ski resorts of the WTC region and a consumer adaptation survey for the Turkish 

market, and compared results of the both with similar studies elsewhere. In conclusion, the resorts of 

the region present relative resilience to climate change, at least for the first half of the 21st century, 

with partial back up from and at the financial and environmental expenses of snowmaking technology. 

In this sense, it is implied that the region could capture demand from less snow reliable resorts in the 

country, but then should consider emerging competition from immediate neighbours such as Bulgaria. 

 

Yºnetici ¥zeti 

İklim değişikliği; kurumsallaşma, pazar arayışları ve istikrar meseleleri yanında Erzurum, Erzincan ve 

Kars’ta geliştirilecek bir kış turizmi koridoru (KTK) için sağlanan teknik yardım sürecinde dikkate 

alınması gereken en önemli konulardan biridir. Dünyanın birçok kayak merkezi iklim değişikliğinin 

olumsuz etkilerine şimdiden maruz kalmış ya da yakın gelecekte maruz kalacaktır. Öte yandan, kış 

turizmi talebinin kar güvenirliği daha yüksek merkezlere yönelimi de hızla gözlemlenmektedir. Bu 

nedenlerle, KTK bölgesinin ana kayak merkezleri için bir iklim değişikliği etki değerlendirme çalışması 

gerçekleştirilmiş ve ayrıca Türk kayak turizmi pazarında talebin ikame eğilimlerinin anlaşılması için bir 

tüketici anketi çalışması düzenlenmiştir. Her iki incelemenin de bulguları, ülkeden ve dünyadan benzer 

çalışmalar ile karşılaştırılmıştır. Sonuç olarak; bölge kayak merkezlerinin en azından 21. yüzyılın ilk 

yarısı boyunca iklim değişikliğine görece dayanıklı olduğu, ancak bu dayanıklılığın tam sağlanması için 

mali ve çevresel sonuçları da dikkate alınarak yapay karlama sistemlerinden destek gerektiği 

anlaşılmıştır. Bu bağlamda; bölgenin ülkede kar güvenirliğini yitirecek diğer kayak merkezlerinden bir 

talep kaymasını fırsata çevirebileceği, ancak bu noktada Bulgaristan gibi güçlü rakipleri dikkate alması 

gerektiği çıkarımı yapılmaktadır.   
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Background 

Technical Assistance for the Development of a Winter Tourism Corridor (WTC) in Erzurum, Erzincan 

and Kars project aims at creating a favourable business environment for the tourism enterprises in the 

three provinces of Northeast Turkey. Besides organizational, marketing and political instability issues, 

climate change is an initially essential topic to be covered throughout the assistance process. 

According to the Intergovernmental Panel on Climate Change (IPCC, 2013) as the leading scientific 

authority on the subject, human activities, such as extensive fossil fuel usage and deforestation, have 

generated an unprecedented increase in greenhouse gas emissions since the Industrial Revolution, 

leading to a surface temperature rise by 0.85 oC since 1880. Furthermore, the IPCC projects a global 

surface temperature rise of 0.3 to 4.8 °C by the end of the 21st century, with respect to the 1986–2005 

average, according to different pathways for increases in radiative forcing. Consequently, glacier 

losses and snow cover shrinkage are expected to continue. At high-mountain regions, warming and its 

impacts are amplified even further due to various mechanisms (Pepin et al., 2015). Thus, ski tourism, 

as an industry dependent on snowy mountainous terrains, is claimed to be “the most directly and the 

most immediately affected” tourism type (Scott et al., 2012: 201). As warming would be inevitable in 

the near term, despite any best practice on mitigation, due to the lagged effects of previous emissions, 

the ski industry’s acknowledgement of and adaptation to the ongoing and forthcoming impacts of 

climate change is a vital issue in building resilience.   

This report first reviews the benchmark examples on climate change vulnerability of ski tourism and 

then focuses on the Turkish market and the ski resorts at the three provinces as to draw conclusions 

on the overall resilience of the project region along its development path.  

Climate Change and Ski Tourism  

Today both conventional and rising ski destinations are confronted with the climate change 

phenomenon. Concerning the observed impacts, Burakowski and Magnusson (2012) examined how 

the seasons with relatively lower snowfall differed from the rest in terms of skier visits, revenues, 

employment, and added value in the United States during the 1999-2010 period, and calculated a loss 

of 15 million skier visits, 1 billion USD ski resort revenues, 27,000 jobs, and 810 million USD added 

value. Dawson et al. (2009) looked into actual impacts experienced in the Northeast United States 

during the 1998-1999 and the 2001-2002 seasons, which averaged the mid-range and the high-

emissions warming scenarios, respectively. The results showed that such anomalies led to losses of 

38.6% to 39.2% in natural snowfall and 3.9% to 11.4% in season length as well as an additional 

energy consumption of 31.4% to 36.7% by snowmaking. In the Alps, Steiger (2011) followed a similar 

method and revealed that the relatively warm 2006-2007 season ended up with reductions in snowfall 

by 37%, season length by 7%, and skier visits by 11%. In Slovakia, Demiroglu et al. (2015) found out 

that a 1% decrease in snow depth and a 1°C increase in mean temperature would reduce skipass 

sales by 1.2% and 6%, respectively. In addition to these studies, others also quantified the changes in 

visitation with respect to climatic variables such as temperature, snowfall, snow depth, visibility, and 

windiness based on observations from ski areas in Japan (Fukushima et al., 2003), the United States 

(Hamilton et al., 2007; Shih et al., 2009), Austria (Falk, 2011), Romania (Surugiu et al., 2010; 2011), 

and Australia (Pickering, 2011).  

Besides understanding the past and the current situation of climate change impacts on ski tourism, 

many researchers focused on assessment studies on the future natural snow reliability of ski 

destinations. In doing so, most of these studies followed the “100-day rule”, defined as a climatic 

threshold of minimum 30 cm deep and 100 days long snow cover duration that could help the financial 

viability of a ski resort (Witmer, 1986), and other added indicators such as the ability to open during 

Christmas-New Year’s holiday (Scott et al., 2006). In Switzerland, pioneering studies (König & Abegg, 
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1997; Elsasser & Messerli, 2001) revealed that the number of naturally reliable ski areas could drop by 

as much as 71%, depending on the degree of warming. Later in 2007, the OECD carried out an intra-

regionally comparative study covering most of the larger ski areas of the Alps. Maximum dropouts of 

79%, 52%, 76%, 63%, and 97% were identified for Austria, Switzerland, Italy, France, and Germany; 

respectively, in terms of natural snow reliability under a 4 °C warming scenario (Abegg et al., 2007). 

Likewise, studies for North America examined selected sites in eastern Canada (Scott et al., 2003; 

2006; 2007), northeastern USA (Scott et al., 2006; 2008; Dawson & Scott, 2007; 2010; 2013), and 

California (Hayhoe et al., 2004), with all results signaling decreases in snow reliability within the 21st 

century. In Oceania, an early study (König, 1998) for Australia claimed a complete loss of natural snow 

reliability for all resorts under a pessimistic scenario by the 2070s, even despite pulling the threshold 

to 60 days. Recent model projections for ski fields in Australia (Hennessy et al., 2008; Hendrikx et al., 

2013) and New Zealand (Hendrikx & Hreinsson, 2012; Hendrikx et al., 2013) also provide us with 

news on the shortening ski seasons, but as less of a threat for the latter, implying a possible spatial 

substitution of Australian skiers to their neighbors. 

As the impacts of climate change to ski tourism become clearer, the knowledge for adaptation 

becomes critical. As such; spatial, temporal, and functional substitution responses of tourists and 

recreationists have been depicted, while considerable attention has been given to the technical, 

operational, and political adaptation options at the micro and macro levels (Fig. 1). Despite the variety 

of adaptation options, snowmaking has become the primary remedy sought for easing the immediate 

impacts of climate change on snow cover and recovering snow reliability technically (Steiger & Mayer, 

2008). In the Alps, artificially made snow availability has reached 36% in Switzerland, 62% in Austria, 

and almost 100% in Italy (Demiroglu et al., 2016a). In Austria, snowmaking has helped increase the 

ratio of snow reliable ski resorts from 52%, 28%, and 8% to 80%, 57%, and 19% under 1oC, 2oC, and 

4oC, respectively (Abegg et al., 2007). 

Snowmaking, however, comes along with its costs and consequences. Increasing energy burdens and 

costs and competition for common water resources, which are expected to become scarcer with 

climate change, are the top two concerns (Pickering & Buckley, 2010; Rixen et al., 2011; Damm et al., 

2012). Moreover, any energy supplied by fossil fuels means a contribution to GHG emissions, thus, 

global warming. Last but not least, snowmaking is based on a technology that itself is also limited by 

climatic factors that require relatively cold and dry weather conditions, meaning it is another system 

sensitive to climate change. Therefore, some resorts have attempted to use additives for better 

performance, which have potential side effects on soil and vegetation (Rixen et al., 2003).  

Ski tourist response to climate change has also been studied widely (Demiroglu et al., 2014), 

concerning various destinations such as Australia (König, 1998; Pickering et al., 2010), New Zealand 

(Prince, 2010; Hopkins et al., 2013; Hopkins, 2014), the United States (Dawson et al., 2011; Vivian, 

2011), Austria (Unbehaun et al., 2008; Landauer et al., 2012; 2013), Switzerland (Behringer et al., 

2000), Germany (Dehnhardt & Kalisch, 2010), Slovenia (Vrtacnik-Garbas, 2007), and Finland 

(Landauer et al., 2009; 2012; 2013; Pouta et al., 2009).  

Australia, which has been coined as the “canary in the coal mine” (Bicknell & McManus, 2006) that 

signals the initial warning of warming over ski tourism, has been one of the first destinations to be 

studied in terms of climate change and ski tourism demand. A part of the pioneering work by König 

(1998) for this region has set the stage for most of the demand-oriented studies worldwide in guiding 

them towards the exploration of climate change perception and adaptation of snow sports tourists. A 

follow-up study (Pickering et al., 2010) to that of König (1998) for a large Australian ski resort revealed 

that an increase in awareness was on the nail in the past years (from 78% to 87%) and the tendency 

of the skiers to ski less frequently, in other words; temporal substitution, in Australia in a warmer 

climate had substantially increased from 75% to 90%.  
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In the neighbouring New Zealand, a couple of recent studies (Prince, 2010; Hopkins, 2014) found out 

very high awareness among the visitors against climate change and the likely behavioural alterations 

towards mitigative efforts, yet multiple opinions on snowmaking as the leading supplier adaptation 

method, as some viewed it as a downfall on sustainability while others were satisfied with the 

extended seasons. Moreover, findings from Hopkins et al. (2013) underlined that the travel decisions 

of Australian tourists to New Zealand (Queenstown) ski fields were shaped by not only snow reliability 

but also relative affordability and the diversity of non-snow activities and attractions.  

In the United States, on-premise skier surveys, administered to 1,158 subjects at six ski areas, 

indicated that the likelihood of changing skiing behaviour parallel to poor snow conditions increased 

especially for the medium involvement segment that made up 47% of the representative sample 

(Dawson et al., 2011). On the other hand, Vivian (2011) found out on a survey with 572 

skiers/snowboarders in New England that the subjects, especially those with high involvement, were 

highly loyal to their ski resort and region, minimizing the risk of spatial substitution for New England ski 

tourism industry.  

Looking at the Alpine cases; in Austria (Unbehaun et al., 2008), it was found out that among the 540 

respondents surveyed, most tended to choose visiting high altitude areas perceived to be snow-

reliable, with a tolerance for 10% additional cost and two hours additional driving. Above those 

thresholds, they would suspend skiing. In Switzerland (Behringer et al., 2000), the surveys to skiers 

yielded the results that 83% of the demand perceived climate change as a threat, with half the 

demand expecting its impacts by 2000-2030. The adaptive capacity of demand was very flexible with 

almost the half willing for a spatial substitution and 32% eager to ski less often. In Germany 

(Dehnhardt & Kalisch, 2010), ski visitors to the Ore Mountains placed snow-reliability as their top 

priority for destination choice and 69% of them stated that they would go for spatial substitution, mostly 

across the border to the Czech resorts, if the warming conditions remain. In Slovenia (Vrtacnik-

Garbas, 2007), the 2004-2005 survey on 855 respondents, 92.5% of whom expressed their 

awareness towards climate change, disclosed that a seasonal shift, in the form of less snow in 

December and more in April, could not ensure the same volume of business as 38% of the subjects 

would have substituted skiing with other spring activities. However, more than half of those non-spring 

skiers were eager for a temporal adaptation if such a climatic trend continued. Another detail was the 

convenient proximity of a spatial substitute. The fact that Slovenian ski resorts are quite remote from 

their competitors ensured a domestic loyalty, as well as one from the neighbouring Hungarian and 

Croatian markets.  

Finally, the Finnish cases analysed the behaviour of an often neglected but a highly traditional Nordic 

segment of ski tourism, the cross-country skiers, pointing out some diverse behavioural dynamics 

among the participants. Those attributing cross-country skiing as a tradition, “the social type”, were the 

first to quit during a warming trouble (Landauer et al., 2009), while demographic factors such as 

female gender, lower socioeconomic status, and urbanity increased skiers’ sensitivity to climate 

change (Pouta et al., 2009). Further studies by Landauer et al. (2012, 2013) also revealed that 

behavioural adaptation was strongly tied to national cultures, as in the case of a Finnish-Austrian 

comparison, where it was clear that the Austrian cross-country skiers were more acceptant for the 

costs of supplier adaptation with respect to their Finnish counterparts. 
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Figure 1: Climate Change Adaptation of the Ski Industry (Scott & McBoyle, 2007) 
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Climate Change Impacts on Ski Resorts in Turkey 

Turkey possesses a strong physical potential for ski tourism development as a natural consequence of 

its high altitude terrain, especially in the East, compensating for its relatively low latitude. Such high 

elevations combined with the immediate continentality as well as the orographic lift due to the coastal 

mountain ranges result in dominant cold and snowy climate zones that would otherwise be only 

specific to the Alpine, the Arctic, and the Siberian regions.  

Future projections, however, pronounce a significant shrinkage of such climatic zones throughout the 

century, whether be it in a globalizing, fossil-intensive (A1FI) or a locally focused, sustainably 

developing (B2) world (Fig. 2). Indeed, Turkish cryospheric components are already at stake as some 

of the warmest years have been observed frequently in recent decades (Fig. 3). As a result, snow 

cover features, as well as glacial areas, have severely deteriorated. A recent study (Yavaşlı et al., 

2015) has found that the total area of the 13 glaciers in Turkey has decreased from 25 km2 to 11.2 km2 

since the 1970s. One particular glacier, which lies on top of the recently renovated Erciyes Ski Resort 

in Central Anatolia, has been found to be retreating at a rate of 4.2 m/year since the 1900s (Fig. 4) 

and almost went extinct after shrinking from an area of 0.06 km2 in the 1970s to an area of 0.002 km2 

in the 2010s (Yavaşlı et al., 2015), reduced to mere patches, building a proxy that represents the 

recent climate change at the ski resort site and, moreover, signaling a negative development for the 

potential summer ski terrain. Likewise, non-glacial ski resorts have also witnessed such cryospheric 

deterioration trends, as evidenced by meteorological observations (Fig. 5) over the snow cover depth 

of Uludağ – the oldest and the most popular ski resort in Northwest Turkey.  

Unlike the developments in Central and West Anatolia, the WTC region has been deemed to be more 

climate resilient within the country and relative to the Alps according to some recent studies 

(Pestereva et al., 2012; Demiroglu & Lundmark, 2013). Most recently, we have employed a hydrostatic 

regional climate model, RegCM4.4, at the İklimBU Lab of the Boğaziçi University Center for Climate 

Change and Policy Studies, and were able to carry out a dynamic, double-nested scaling of the 

HadGEM2 general circulation model down to a resolution of 10 km under the RCP4.5 concentration 

scenario (Demiroglu et al., 2016a). Taking account of the average seasonal days with certain snow 

depth thresholds, i.e. 30 cm, 50 cm, and 70 cm for sufficient, good, and excellent conditions, 

respectively, we were able to assess natural snow reliability (NSR) for the three major ski resorts – 

Ergan (Erzincan), Palandöken (Erzurum), and Sarıkamış (Kars) – in Northeast Turkey, according to 

the aforementioned 100-days rule. The results (Table 1) indicate a general decline in natural snow 

reliability for all three sites until the end of the first half of the century. Yet, in absolute terms, no ski 

resort faces a threat of losing the minimal natural snow reliability conditions (NSR@30cm > 100 days), 

except for the newly opened Ergan. However, we should note that Ergan has one of the highest ski 

area vertical drops (1750-2950 m) in the world, making its sensitivity highly relative at the resolved 

altitude references for assessment. In this study, the reference coordinates were located at the lower 

half of the ski area at 1924 m asl.  

Table 1: Changes in Natural Snow Reliability (NSR) for Selected Ski Resort Sites in Northeast Turkey 

 NSR@30cm NSR@50cm NSR@70cm 

Ski Resort 1971-2000 2021-2050 1971-2000 2021-2050 1971-2000 2021-2050 

Ergan 107 87* 90* 64* 75* 49* 

Palandöken 126 105 104 84* 85* 66* 

Sarıkamış 132 114 113 91* 93* 70* 

* Denotes that the average seasonal days fall short of the 100-days rule. 
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Observed (1976-2000) Climate Zones 

 

 

 

Figure 2: Projected Changes in Köppen-Geiger Climate Zones in Turkey  
(based on http://koeppen-geiger.vu-wien.ac.at/shifts.htm) 
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Figure 3: Annual Temperature Anomalies in Turkey (Source: State Meteorological Service, 2015) 

 

Figure 4: The Retreat of Erciyes Ski Resort’s Overhead Glacier (Source: Sarıkaya et al., 2009) 
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Figure 5: Snow Depth (cm) Observations at Uludağ (1877 m) Ski Resort (Source: Öztürk et al., 2014) 

 

Ski Resort Adaptation to Climate Change in Turkey 

Despite the wide range of climate change adaptation methods available to ski tourism suppliers, 

snowmaking has been the foremost utilized measure. Turkish ski resorts, however, have fallen behind 

their North American and European counterparts, who have engaged in the widespread use of this 

technology since the 1970s, and snowmaking facilities have been installed only recently in just three 

major resorts throughout the country. In fact, the first ever snowmaking system had been purchased in 

1998 for Palandöken Ski Resort in the WTC region, but its initial utilization was not necessary until late 

2008 due to a delay of skiable natural snowpack for more than a month. Today, this particular resort is 

only partially equipped with snowmaking due to fragmented operational ownership; however, it is still 

one of the first destinations to start the season early. Likewise, the renovated Erciyes Ski Resort in 

Central Anatolia also enjoys extended seasons by snowmaking, as its organization has been 

restructured under a destination management company who was able to implement central decision 

making in developing an integral snowmaking system.  

In response to the snowmaking developments in Northeast and Central Anatolia, popular resorts in the 

Northwest, which have long been holding competitive advantages of market proximity, have also 

reconsidered their plans, especially following the anomalously warm winters in 2010 (Demiroglu & 

Lundmark, 2013)Hata! Yer iĸareti tanēmlanmamēĸ. and 2014 (see Fig. 3). In doing so, part owner of 

Kartalkaya Ski Resort promoted “snow-guarantee”, counting on its brand new snowmaking system, 

which initially failed as the ski areas were not ready by the promised opening dates. This has initiated 

discussions on the definition and the perception of “snow guarantee,” to which we have contributed 

some popular and academic pieces (Demiroglu, 2015) that urge the use of compensation such as 

refunds and vouchers beyond technical overconfidence.  

Uludağ Ski Resort, on the other hand, has suffered from defragmented ownership, such that the 

snowmaking facilities, initially invested in 2002, have never been in full operation due to lack of 

contribution and cooperation from multiple operators. Efforts to renovate, extend, and fully operate the 

system are now back on the agenda. However, our projections (Öztürk et al., 2014) for the resort for 

the next decade imply a severe deterioration of quality snowmaking conditions at both the base and 

the top of the ski areas (Fig. 6). Moreover, our focus group discussions (Göymen et al., in review) 

reflected a highly sceptic attitude to climate change posed by Uludağ operators, whereas Palandöken 

representatives indicated a strong awareness. Such a contrast would inevitably result in an even 

higher relative resilience in favour of the WTC region – when blended with the technical superiority 

demonstrated below. 
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Figure 6: Changes in Quality Snowmaking Capacity (Q-SM) of Uludağ Ski Resort (Öztürk et al., 2014) 

In order to understand the future capacity of snowmaking (SM) in the WTC region, we have made 

further use of the regional climate modeling outputs (Demiroglu et al., 2016a). Hourly values on near 

surface temperature and relative humidity for the 1971-2000 control period and the 2021-2050 

RCP4.5 scenario period at the ski resort reference points were converted into wet bulb temperatures 

(WBT) as indicators of snowmaking availability, such that; total seasonal hours below -4oC reflect total 

capacity (T-SM) and those below -7oC show quality production capacity (Q-SM). The latter is then also 

filtered for the November-December totals in order to assess the critical base-layer formation capacity 

(B-SM), which is minimally desired as 120 hours (Steiger & Mayer, 2008).  

As with natural snow reliability, an overall decline is projected also for the snowmaking capacities of 

the three resorts (Table 2). In terms of total snowmaking and quality snowmaking, the declining trend 

is the strongest at Ergan. Regarding base layer formation, all resorts lose their capacities by 25 to 

30%, whilst Ergan falls below the desired 120 production hours limit. Therefore, some natural snow 

cover formation is essential for this resort to support the base layer formation before the critical New 

Year’s week. Otherwise, the line of B-SM is to move up from 1806 m to 2086 m asl for the 2021-2050 

period (Demiroglu et al., 2016b). Nonetheless, the overall results are relatively positive, blessed by the 

drier and colder climate of the region, and it outperforms the snowmaking capacities of Uludağ and 

alike in the Northwest. However, such advantage would not alone be enough to assure a “winner” 

status for the region, as a similar technical adaptive capacity is also observed at an emerging 

competitor – Bulgaria (Demiroglu et al., 2016c). 

Table 2: Changes in Annual Snowmaking (SM) Hours for Major Ski Resorts in Northeast Turkey 

 T-SM Q-SM B-SM 

Ski Resort 1971-2000 2021-2050 1971-2000 2021-2050 1971-2000 2021-2050 

Ergan 1265 902 636 414 133 94 

Palandöken 2237 1830 1338 993 344 259 

Sarıkamış 2472 2057 1508 1134 426 298 

 

Ski Tourism Demand Response to Climate Change in Turkey 

While the supply side of Turkish ski tourism goes under such changes, it is an imperative to 

understand the likely behaviour of the consumers, who are generally more elastic to climate change. 

For this reason, we have administered a consumer survey to 394 Turkish ski tourists (Demiroglu, 

2016). The sample consisted of subjects who are mostly male and unmarried, very well educated, 

dominantly originating from Istanbul, relatively young (median age: 31), and with medium-high income 

(average monthly salary: 4,808 TRY). Snowboarding comes out to be more popular compared to 

skiing, and ski resorts in Northwest Turkey are the most favoured destinations. Snow conditions are 
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the top factor in ski trip decisions, for which the most popular information source is a private web 

portal.  

The fact that snow conditions is the main criterion in ski trip decisions further elevates the role of 

climate change in the future of Turkish ski tourism. The poor score from the State Meteorological 

Service with respect to alternative information sources on snow conditions, such as web portals and 

forums, should urge policymakers to establish improved weather forecasting services tailored for 

tourism as one of the initial steps in climate change adaptation (see Fig. 1). In Norway, for instance, 

ski tourists’ reliance on the official forecasts was the highest compared to alternative sources 

(Demiroglu et al., 2014). 

The sampled consumers reflected a strong climate awareness and literacy with a negative perception 

of the phenomenon. Agreement level with the statement “climate changes due to a general warming 

trend” was 4.2/5, and the dominant anthropogenic cause of warming was acknowledged by 61%, 

whilst a further 27% viewed both the human and the natural causes as contributing equally to 

warming. The negative impacts of climate change on Turkish ski resorts have already been observed 

by 70% of the sample while another 17% expects them to be visible within the next 25 years. Such 

results are similar to the findings with ski tourists elsewhere (see Climate Change and Ski Tourism) as 

expected, since the subjects themselves are among the most readily exposed human systems. 

Artificially made snow, on the other hand, is not favored much, except among those who travel for 

professional training purposes, while “snow guarantee” is mostly perceived as synonymous to 

snowmaking availability, setting the stage for operators to take advantage of this by offering guarantee 

without an actual warrant on lack of snow, such as refunds or vouchers. 

Contrary to suppliers, consumers have a relatively higher adaptive capacity as they are equipped with 

the options of substituting their usual ski resort trip with visits to more snow reliable resorts (spatial 

substitution), visits to the same resort in more snow reliable and/or less frequent periods (temporal 

substitution), and other leisure activities (functional substitution). While the sampled skiers showed 

some “resort loyalty” during the warm 2013-2014 season (see Fig. 14), their future substitution 

tendency implies that said “resort loyalty” is at stake. In a warming future, the subjects will consider, 

besides temporal substitution to their usual resort, spatial substitution within Turkey and abroad to the 

Balkans and the Alps. Such result indicates that the WTC region will be competing against 

international destinations, rather than the resorts of Northwest Turkey, for the Istanbul market.  

Concluding Note 

Turkey holds the unique advantage of (re-)developing its ski resorts – a phase that provides the 

policymakers with the opportunity to prioritize investments according to climate change vulnerability. In 

this respect, proper site selection could help build resilient resorts from scratch or focusing on the 

relatively more resilient existing resorts could help capitalize on the “winners” of ski tourism market. 

Our projections indicate that the WTC region, located in the Northeast of the country, strongly 

promises to be the winner of its territory, and benefit further from the likely substitution trends in the 

near future. However, such competitive edge could only be fully utilized if other integral aspects of the 

ski experience, such as safety, aprés-ski, price etc. are well combined into the end product. It should 

also be noted that the projected reliability is partly dependent on the availability of snowmaking – a 

technology that contemporarily requires high financial costs, water resources, and energy inputs.      
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