


Table 8. Seasonality at the nature-based destinations on the South Coast travel route.

2015 2016 2017 2018 2019 2020 2021 2022
Summer - - - 68% 67%
Seljalandsfoss |Winter - - - 32% 33%
Gini - - - 0.24 0.23
Summer - - - 73% 72% 60% 86% 78%
Dyrhélaey Winter - - - 27% 28% 40% 14% 22%
Gini - - - 0.31 0.31 0.53 0.51 0.36
Summer - - - 66% 64% 56% 78%
Reynisfjara Winter - - - 34% 36% 44% 22%
Gini - - - 0.22 0.19 0.42 0.41
Summer 85% 80% 74% 73% 73% 68% 88% 78%
Skaftafell Winter 15% 20% 26% 27% 27% 32% 12% 22%
Gini 0.47 0.39 0.32 0.31 0.31 0.54 0.53 0.36
Summer 79% 74% 67% 69% 66% 61% 82% 71%
Jokulsarlon Winter 21% 26% 33% 31% 34% 39% 18% 29%
Gini 0.40 0.33 0.25 0.25 0.23 0.49 0.47 0.28
Summer 74% 76% 72% 75% 74% 67% 85% 79%
Vestrahorn Winter 26% 24% 28% 25% 26% 33% 15% 21%
Gini 0.34 0.34 0.30 0.32 0.32 0.38 0.48 0.36

Table 9. The ratio between tourist numbers at the nature-based destination on the South Coast travel route

and the number of departing passengers at Keflavik International Airport.

2015 2016 2017 2018 2019 2020 2021 2022
Summer - - - 59% 63%
Seljalandsfoss |Winter - - - 43% 43%
Total - - - 52% 54%
Summer - - - 28% 30% 65% 40% 31%
Dyrhdlaey Winter - - - 16% 17% 17% 22% 16%
Total - - - 23% 24% 30% 36% 26%
Summer - - - 41% 46% 123% 66%
Reynisfjara Winter - - - 32% 36% 37% 61%
Total - - - 37% 42% 61% 65%
Summer 45% 44% 42% 42% 44% 111% 63% 42%
Skaftafell Winter 14% 19% 22% 23% 23% 20% 29% 21%
Total 34% 35% 34% 34% 35% 45% 55% 35%
Summer 49% 48% 45% 47% 54% 155% 81% 55%
Jokulsarlon Winter 24% 30% 33% 33% 38% 38% 59% 40%
Total 40% 41% 40% 41% 47% 70% 76% 50%
Summer 5% 5% 5% 8% 11% 36% 20% 14%
Vestrahorn Winter 3% 3% 3% 4% 5% 7% 12% 7%
Total 4% 4% 4% 6% 8% 15% 18% 11%

The South Coast Travel Route

In this section, the mobility patterns in 2016, 2019, and 2022 along the South Coast travel route
are presented for further clarification, utilising IRCA’s existing network of vehicle counters on the
Ring Road. These years were selected to see the development in traffic before and after the pan-
demic. The location of IRCA’s counters compared to the study sites are found in Figure 2. There was
a malfunction in IRCA’s Myrdalssandur counter in 2016, therefore there is no data for the summer
of 2016 (Figure 3).



In 2016, there was less traffic along the South Coast travel route compared to 2019 and 2022.
Within each year the summer traffic between Hvammur and Reynisfjall was relatively stable. The
Reynisfjall counter is between Reynisfjara and the village Vik (Figure 2). Independent of year and
season, the traffic decreased between the Reynisfjall counter and Myrdalssandur counters, by
around 50%. Within each year, the traffic levels at the Myrdalssandur and Eldhraun counters were
similar (Figure 3 and Figure 4). Independent of year, the traffic decreased further between Eldhraun
and Lémagnupur, around 11% in summer and 15% in winter. There was a decrease between Kvisker
and Smyrlabjorg. In 2016, the decrease was 20% in summer and 32% in winter. In 2019 and 2022,
the decrease was around 25% in summer and 40% in winter.

It is estimated that around 60% of vehicles driving the highway past the Kvisker counter went
to JOokulsarldn, independent of season. That estimation is based on the number of vehicles driving
the highway in both directions, as it is not known in which direction vehicles were driving. There
is an access road to Jokulsarldn, therefore vehicles to this site pass the counter twice. The data for
Jokulsarlén has therefore been divided by two.
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Figure 3. Number of vehicles along the South Coast travel route in the summers of 2016, 2019, and 2022
(The Icelandic Road and Coastal Administration, 2020).
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Figure 4. Number of vehicles along the South Coast travel route in the winters of 2016, 2019, and 2022 (The
Icelandic Road and Coastal Administration, 2020).

North and Northwest

In this section, the data from Hvitserkur, Godafoss, Ndmaskard, Asbyrgi, and Dettifoss is presented.
The COVID-19 effect was very visible at Asbyrgi and Dettifoss in 2020 and 2021; however, numbers
in 2022 increased and were close to the numbers before the pandemic. Ndmaskard was the most
visited site in the region in 2019, with 467,000 visitors, followed by Godafoss, with 420,000 visitors,
and Dettifoss, with 370,000 visitors. Hvitserkur in the northwest and Asbyrgi in the northeast had
lower visitor numbers (Table 10). Seasonality decreased from 2015 to 2019. In 2019, around 85%
of the visitors that went to Namaskard, Godafoss, and Hvitserkur went during the summer, and the
Gini coefficient at these sites was 0.46. The Gini coefficient at Namaskard decreased from 0.51 in
2016. In 2019, 93% of visitors to Dettifoss went during the summer. In 2022, seasonality at Asbyrgi
and Dettifoss was lower than before the pandemic (Table 11). Using the data from Keflavik Interna-
tional Airport, it appears that approximately 24% of departing visitors visited Ndmaskard in 2019,
while 21% visited Godafoss, mostly during the summer (Table 12).



Table 10. Number of visitors (in thousands) at the nature-based destinations in the north and northwest.

2015 2016 2017 2018 2019 2020 2021 2022
Summer - 79 104 112 123 36 - -
Hvitserkur Winter - 3 9 15 20 1 - -
Total - 82 113 127 143 37 - -
Summer 219 342 363 377 354 - -
Godafoss Winter 27 28 55 67 66 - -
Total 246 370 418 444 420 - -
Summer - 362 421 425 398 - -
Namaskard Winter - 42 66 73 69 - -
Total - 404 487 498 467 - -
Summer - 103 118 108 111 80 105 113
Asbyrgi Winter - 3 6 6 6 2 3 7
Total - 106 124 114 117 82 108 120
Summer 214 - 368 331 344 107 226 310
Dettifoss Winter - - 47 39 27 2 8 34
Total - - 415 370 371 109 234 344
Table 11. Seasonality at the nature-based destinations in the north and northwest.
2015 2016 2017 2018 2019 2020 2021 2022
Summer - 96% 92% 88% 86% 98% - -
Hvitserkur Winter - 4% 8% 12% 14% 2% - -
Gini - 0.57 0.53 0.49 0.46 0.72 - -
Summer 89% 92% 87% 85% 84% - -
Godafoss Winter 11% 8% 13% 15% 16% - -
Gini 0.57 0.53 0.50 0.46 0.46 - -
Summer - 90% 87% 85% 85% - -
Namaskard |Winter - 10% 13% 15% 15% - -
Gini - 0.51 0.47 0.46 0.46 - -
Summer - 97% 95% 95% 95% 98% 97% 94%
Asbyrgi Winter - 3% 5% 5% 5% 2% 3% 6%
Gini - 0.64 0.63 0.61 0.61 0.72 0.66 0.58
Summer - - 89% 89% 93% 98% 97% 90%
Dettifoss Winter - - 11% 11% 7% 2% 3% 10%
Gini - - 0.51 0.53 0.57 0.74 0.63 0.52




Table 12. The ratio between tourist numbers at the nature-based destinations in the north and northwest

and the number of departing passengers at Keflavik International Airport.

2015

2016

2017

2018

2019

2020

2021

2022

Summer

Hvitserkur Winter

7%
0.5%

8%
1%

8%
2%

11%
2%

27%

Total

5%

5%

5%

7%

8%

Summer

Godafoss Winter

27%
6%

30%
4%

28%
6%

27%
7%

31%
8%

Total

19%

21%

19%

19%

21%

Summer

Namaskard Winter

32%
6%

32%
7%

30%
8%

35%
8%

Total

23%

22%

21%

24%

Summer

Asbyrgi Winter

9%
0.5%

9%
1%

8%
1%

10%
1%

60%
0.5%

20%
2%

10%
1%

Total

6%

6%

5%

6%

17%

16%

7%

Summer

Dettifoss Winter

26%

28%
5%

24%
4%

30%
3%

81%
1%

43%
5%

28%
6%

Total

19%

16%

19%

23%

34%

20%

Southwest, West and Westfjords

In this section, data from four nature-based destinations in the southwest, west, and Westfjords is
presented: the Bridge Between Continents, Hraunfossar, Djupaldnssandur, and Latrabjarg. Table 13
indicates the development of visitor numbers at these four sites. The effect of the pandemic is very
clear in 2020 and 2021, but the visitor numbers in 2022 were close to pre-pandemic levels. Sea-
sonality increased during the pandemic but decreased in 2022 (Table 14). Even though the Bridge
Between Continents is very close to the main airport, it is not highly visited (Table 15).

Table 13. Number of visitors (in thousands) at the nature-based destinations in the southwest, west, and

Westfjords.
2015 2016 2017 2018 2019 2020 2021 2022
Summer - - 124 126 116 37 75 127
Bridge Between Continents |Winter - - 52 56 49 26 18 42
Total - - 176 182 165 63 93 169
Summer 84 113 140 154 166 49 106 160
Djupalénssandur Winter 9 20 34 37 43 15 11 28
Total 93 133 174 191 209 64 117 188
Summer 136 186 224 201 196 74 109 160
Hraunfossar Winter 17 37 57 56 55 23 20 39
Total 153 223 281 257 251 97 129 199
Summer - 61 61 33 46 56
Latrabjarg Winter - 3 3 1 1 1
Total - 64 64 34 47 57




Table 14. Seasonality at the nature-based destinations in the southwest, west, and Westfjords.

2015 2016 2017 2018 2019 2020 2021 2022

Summer - - 70% 69% 70% 59% 81% 75%

Bridge Between Continents |Winter - - 30% 31% 30% 41% 19% 25%
Gini - - 0.29 0.26 0.28 0.41 0.44 0.32

Summer 90% 85% 80% 80% 79% 77% 90% 85%

Djupalénssandur Winter 10% 15% 20% 20% 21% 23% 10% 15%
Gini 0.55 0.47 0.41 0.40 0.40 0.55 0.54 0.45

Summer 89% 83% 80% 78% 78% 76% 85% 81%

Hraunfossar Winter 11% 17% 20% 22% 22% 24% 15% 19%
Gini 0.53 0.45 0.40 0.38 0.38 0.48 0.47 0.39

Summer - - - 96% 96% 97% 98% 97%

Latrabjarg Winter - - - 4% 4% 3% 2% 3%
Gini - - - 0.62 0.64 0.73 0.66 0.64

Table 15. The ratio between tourist numbers at the nature-based destinations in the southwest, west, and
Westfjords and the number of departing passengers at Keflavik International Airport.

2015 2016 2017 2018 2019 2020 2021 2022

Summer - - 10% 9% 10% 28% 14% 12%

Bridge Between Continents |Winter - - 6% 6% 6% 7% 11% 7%
Total - - 8% 8% 8% 13% 14% 10%

Summer 10% 10% 11% 11% 14% 37% 20% 15%

Djupalénssandur Winter 2% 3% 4% 4% 5% 4% 7% 5%
Total 5% 7% 8% 8% 11% 13% 17% 11%

Summer 17% 17% 17% 14% 17% 55% 21% 15%

Hraunfossar Winter 4% 6% 6% 6% 7% 7% 12% 6%
Total 12% 13% 13% 11% 13% 20% 19% 12%

Summer - - - 5% 5% 25% 9% 5%

Latrabjarg Winter - - - 0.2% 0.2% 0.2% 1% 0.2%
Total - - - 3% 3% 7% 7% 3%

Discussion
Mobility in Time and Space to Visit Unique Attractions

The analysis of the mobility patterns of international visitors in Iceland in this study has both the-
oretical and practical value. Time geography has been used to observe the connections between
space, time, and mobility (Zillinger, 2007). This study reveals the connection between space, time,
and mobility as manifested in seasonality at various sites in Iceland. Visitors have limited time
during their holidays, which determines how far they can travel. During the summer, when visitors
have more time to travel, they stay longer in the country and explore regions further away from
Keflavik International Airport, the main gateway to Iceland. This study therefore illustrates how
spatial mobility is dependent on time. The study also underscores how the uniqueness of attrac-
tions can override the barrier that distance creates for visitation. Furthermore, the study reveals
the importance of access to regions and sites and of an efficient transportation system as tourists
will go elsewhere if the transportation system is inconvenient (Qian Pei et al., 2022).

JOokulsdarldn is a unique site with good access and efficient transportation system that is highly
visited throughout the year although it is situated 380 km from Keflavik International Airport. It is
considered a must-see site that international tourists should visit, independent of time. This situ-
ation relates to the distance decay concept, as unique attractions are more likely to overcome the
distance decay factor. Godafoss, Namaskard, Dettifoss, and Asbyrgi are further from the main gate-



way, around 550 km away; however, these nature-based destinations have higher visitor numbers
than the nature-based destinations in the west, Hraunfossar and Djupalénssandur, and the Bridge
Between Continents, which are much closer to the Keflavik International Airport. This indicates that
greater distance is not the main reason for fewer visitors; the explanation also lies in the attraction
itself and its location. As a black sand beach, Djupalénssandur is a similar site to Reynisfjara on the
South coast. Godafoss and Dettifoss in the north are spectacular waterfalls, not unlike Gullfoss in
the vicinity of the capital area. Both Namaskard and Geysir are geothermal areas. What benefits
Reynisfjara compared to Djupaldnssandur is its location on the South Coast travel route. The same
can be said of Gullfoss and Geysir. Geographical location is important, and if multiple destinations
provide similar experiences, the ones closest to the starting point are likely to be the most visited
(Hooper, 2015). Along the South Coast is a chain of nature-based destinations, that benefits from
being between the capital area and Jokulsarlon. The nature-based destinations in the other re-
gions may suffer from having too extended “boring bits” in between as Koster and Carson (2019)
describe the rural areas that lie in between major metropolitan core or unique natural attractions.
In these areas, tourism has not become an important industry of employment, they may be consid-
ered drive through areas, the infrastructure is weak and there is a more explicit seasonality (Carson
et al., 2020).

Itis interesting to analyse the tourism mobility in Iceland during the years 2020 and 2021, when
there was hardly any international tourism due to the COVID-19 pandemic. The pandemic hit Ice-
land in February/March 2020, and in April, the country was closed for tourists (Figure 1). However,
this did not change the mobility pattern in Iceland. The results indicate that residents in Iceland
visited the same sites as international visitors did before the pandemic. Before the summer of
2020, the Icelandic authorities gave all residents in Iceland older than 18 a travel gift in the amount
of five thousand ISK. This was done to influence Icelanders to travel domestically that summer.
This gift was then repeated in 2021. During the summer of 2020, J6kulsarlon was the most visited
site, second most visited site was Reynisfjara and third, Skaftafell, all of which are nature-based
destinations along the South Coast travel route. During the winter of 2020, J6kulsarldn was slightly
more visited than Reynisfjara, and next came bingvellir National Park, which is quite popular among
domestic travellers in the capital area as a day trip. Most Icelanders live in the capital area: in 2019,
64% of the nation lived there. The results from 2021 were quite similar to the 2020 results. These
results indicate the importance of an attraction itself if a site is to attract visitors. Distance appears
to be less relevant.

Unfortunately, the ratio between international and domestic visitors at the sites is not known. It
has been stated that the number of inhabitants in Iceland is outnumbered by international visitors.
The bias is considered to be greater during the summer than winter, as Icelanders mostly travel
domestically during the summer. This bias is also more apparent at some sites compared to others.
Therefore, when the number of departures from Keflavik International Airport was compared to a
given individual site, it was decided to assume that all visitors were foreign. The bias is therefore
not known, but it was clearly much greater during the pandemic period than before or after. The
ratio between Icelandic residence and international visitors is something that needs to be consid-
ered for future research.

Sustainable Tourism Planning and Management in Iceland

The practical implications of this study are significant for sustainable tourism planning and manage-
ment in Iceland. The findings provide valuable information for determining the necessary services
and infrastructure at nature-based destinations. Additionally, the results provide valuable inform-
ation on regional seasonality. All of this, including data on number of visitors, is important when
planning and managing for sustainable tourism (Lew & McKercher, 2006). Moreover, the findings



of this study can be valuable for tourism management beyond Iceland, particularly in the Arctic
regions, where nature and nature-based attractions dominate, and there is high seasonality and
uneven regional distribution of visitors and revenues.

This study indicates that both the spatial distribution and seasonality of tourism in Iceland work
against the sustainability goals of the government. Official policy has for years been to distribute
and diversify the tourist flow to protect nature and ensure a positive experience for both locals
and international visitors (The Ministry of Industries and Innovation, 2015). As far as seasonality
is concerned, however, this policy has not been successful. The number of attractions in the south
and their uniqueness, as well as their relative proximity to the main gateway, mean that it will be
a challenge to aim for a more equal distribution of tourist flow throughout Iceland, particularly
during the winter season when the main road may close and the access roads to the sites may be
closed for snow and ice. This high regional seasonality is also seen elsewhere in the Nordic coun-
tries, especially in the Arctic regions (Lundmark & Carson, 2020).

The results demonstrate that Keflavik International Airport plays a significant role in shaping the
spatial distribution of tourism in Iceland. Altering this pattern would require strengthening other
gateways, such as Akureyri in the north and Egilsstadir in the east. While strengthening these air-
ports might have some effect, the question arises as to whether the attraction of the sites in the
north and east is strong enough to bring substantial numbers of visitors, even with reduced dis-
tances. It is important to recognize the attraction of the nature sites in the south and the proximity
of Reykjavik, the only city in Iceland, with its diverse cultural and social attractions and services.
According to Carson et al. (2020), urban areas are often perceived as offering better value for money
and more choices. This is also seen in the Arctic regions (Miller et al., 2020), where visitors tend
to stay in the urban centres and take day-tours to nature-based destinations from there (Carson et
al., 2020). Therefore, it is important to analyse tourism mobility patterns in the Arctic regions from
nature-based destinations, not overnight stays (Runge et al., 2020). Several attempts have been
made to begin international flights from Akureyri Airport in the north of Iceland, and all have failed.
This indicates that for such flights to be commercially successful, more is needed than the local
market. In October 2023, Easy Jet began to fly to Akureyri Airport from London Gatwick Airport,
with flights that are scheduled until March 2024 (Dadason, 2023). It remains debatable whether
the nature sites that are the attractions in the north are strong or unique enough to counterbalance
other factors. However, well-established international airline sees an opportunity to schedule flights
to the north of Iceland indicates that further bolstering of attractions in the region is likely to take
place, and that may change the dynamics of tourist mobility to some degree. Developing other sites
would require significant investment in infrastructure and services. Therefore, it is worth considering
whether distributing the visitor flow should remain a core agenda in Icelandic tourism management.

Conclusions

This study analysed the mobility patterns of international visitors in Iceland based on visitor num-
bers at nature-based destinations. The results provide valuable information on tourism flow in
time and space in Iceland. Awareness of these factors is important when planning and managing
sustainable tourism and evaluating the effectiveness of existing policies. This paper focuses on the
temporal and spatial mobility of international visitors starting and ending their travel at Keflavik
International Airport. Within the limited timeframe they have during summer or winter, these visi-
tors typically set out to visit numerous nature sites that are predominantly located in the rural
south and along the South Coast before returning to the airport to catch a flight home. It would
have been interesting to further analyse the South Coast travel route, but it was not possible with
this dataset. However, in light of how important that travel route is to the tourism industry, further
research should be done on this stretch of the highway.



The first research question asks about the actions that Icelandic tourism authorities have taken
to reduce regional seasonality. Apart from the pandemic years, Icelandic tourism authorities have
succeeded in reducing seasonality in the country. There are policies for reducing regional seasona-
lity and making tourism more sustainable economically, socially, and for the environment. Susta-
inability has been an aim of the Icelandic tourism authorities for decades but has not been suc-
cessful outside of the most popular areas. So far, it appears that post-COVID-19 tourism mobility is
following similar patterns to before the pandemic.

The second research question asks about the method of using visitor numbers at nature-based
destinations to plan and manage sustainable tourism in Iceland. In a country such as Iceland, where
the main attraction is nature and therefore nature-based destinations that are distributed around
the island, this method provides a good indication of tourism mobility patterns. By analysing the
mobility patterns for these attractions, where people travel can be determined. In Iceland, this
form of analysis is more reliable than overnight stay data, as overnight stay data only provides an
indication of where visitors stay overnight, not where they visit during the day. It is known that
Reykjavik is the most visited site in Iceland and serves as a basecamp for nature-based destinations,
but the overnight data cannot inform us about which actual sites these guests visit during the da-
ytime. This is an important consideration for nature protection as many day-time visits take place
in protected areas. The day-visitors set pressure on the nature-based destination that is important
to monitor directly for the protection and the management of these sites.

The data and analysis in this paper are expected to be useful for the Icelandic government
in managing tourism in Iceland and planning its future. The study indicates that for international
visitors in Iceland, the attraction of a site is more important than its distance from their starting
point. What exactly influences the attractiveness of individual sites for tourists needs to be further
researched in more depth than has thus far been the case.
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