Hirvonen, H., Leppamaki, T., Rinne, J., Muukkonen, P. & Fink, C. (2020). Modifying and analyzing Flickr data for wildlife con-

servation. In Muukkonen, P. (Ed.): Examples and progress in geodata science, pp. 66—90. Department of Geosciences and
Geography C19. Helsinki: University of Helsinki.

Chapter VII

Modifying and analyzing Flickr data for wildlife conservation

Hirvonen, H., Leppdmiki, T., Rinne, J., Muukkonen, P. & Fink, C.

hanna.hirvonen @ helsinki.fi, University of Helsinki
tatu.leppamaki @ helsinki.fi, University of Helsinki
Jjooel.rinne @helsinki.fi, University of Helsinki
petteri.muukkonen@helsinki.fi, University of Helssinki
christoph.fink@helsinki.fi, University of Helsinki

* Corresponding author christoph.fink @ helsinki.fi

Abstract

Applying social media data in researching protected area visitors can be useful in minimizing
their impact on the biodiversity. An increased social media activity can be expected in national
parks due to the growing nature-based tourism and the increasing use of social media. The
tourism in national parks can lead to an impact on the area’s biodiversity, resources, and
environment. In this work, we study the possibilities Flickr data offers for conservation science,
while aiming to provide methods for further research. We describe the dataset in multiple
ways and examine the link between the accessibility and the frequency of social media posts.
We create and utilize a script to merge geotagged social media point data with national park
polygon data and global accessibility data, calculate social media post densities in national
parks, and summarize them at the national and regional levels. We study point patterns in
Sub-Saharan African national parks and create a kernel density raster layer of the Flickr posts
in the region. Finally, we perform a cursory analysis of the linguistic content of the Flickr posts
globally. Our results do not show a clear correlation between the Flickr post density in national
parks and the accessibility from the nearest population center globally, which signifies a need
for a regional examination or for a more sophisticated accessibility dataset. We find clear
clusters of Flickr posts inside most Sub-Saharan national parks and have examples of national
parks with concentrated and dispersed Flickr post distribution, although clustering is much
more prevalent. Our linguistic analysis demonstrates the dominant role of English in Flickr,
which might indicate an overrepresentation of people from English speaking countries in the
data.

Keywords: Accessibility; Conservation; Flickr; Geoinformatics; Linguistic analysis; National park;
Social media
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Introduction

Social media data is useful in conservation science. Since the discipline tends to benefit
from spatially precise data, it extracts social media data from different social media
platforms nowadays such as Facebook, Twitter, Instagram, and Flickr (Di Minin et al.,
2015). The data can be used in e.g. systematic conservation planning (Margules & Pressey,
2000; Knight, Cowling & Campbell, 2006) and in modeling species distributions (Elith et
al., 2006). The data accuracy can be higher compared to more traditional data sources
(University of Helsinki, 2015), the process more cost-efficient and continuous (Hausmann
et al., 2017a), and the temporal and spatial resolutions better (Richards & Friess, 2015).

National parks and other protected areas have a great significance in wildlife
conservation, protecting species, and possibly in reversing the biodiversity crisis (Watson
et al., 2014). National parks are areas protected by the government to preserve the natural
environment (Encyclopaedia Britannica, 2020). Conservation biology can be described as
a mission-oriented discipline that aims to protect and restore biodiversity. It usually
focuses on the issues that need quick action and could have significantly negative
consequences. Because of the growing nature-based tourism (Balmford et al., 2015) and
the increasing use of social media (Kaplan & Haenlein, 2010; Mayer-Schonberger &
Cukier, 2013), increased social media activity in national parks can be expected. This leads
to more available user content to further utilise in conservation research.

Tourism in national parks can be a double-edged sword. According to Di Minin et
al. (2013), ecotourism has a potential to generate political support for protected areas. It
can also generate funding for covering the park management costs (Buckley, 2009;
Buckley, Morrison & Castley, 2016; Gossling, 1999) and has been promoted as a way to
support biodiversity conservation and economic development (Goodwin, 1996; Kriiger,
2005). Still, it can also lead to a detrimental anthropogenic impact on the biodiversity, the
resources, and the environment of an area (Buckley, Morrison & Castley., 2016; Gossling,
2002). Particularly the biodiversity of small areas can suffer from the edge effect
(Woodroffe & Ginsberg, 1998).

One of the top tourist destinations is Sub-Saharan Africa (World Tourism
Organization, 2015). We choose to focus on Sub-Saharan Africa due to its density of well-

known tourism-oriented national parks, which are typically safari parks (Africa Sun News,
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2003; Crush, 1980; Siegfried, Benn & Gelderblom, 1998). Sub-Saharan Africa can be
defined as the Africa south of the Sahara Desert, consisting of countries such as Ethiopia,
Ghana, Kenya, Tanzania, Namibia, and Botswana. The African parks can support wildlife
conservation while the potential use of social media data to inform conservation may
increase in the future (Tenkanen et al., 2017; Willemen et al., 2015). The tourists are
attracted to the African protected areas mainly by their charismatic megafauna. Hausmann
et al (2017b) discuss the other important characteristics of nature-based tourism in Africa,
the most essential of which are the biodiversity and the landscape aesthetics. Also,
particularly when studying tourism in these areas, geographical factors, such as
accessibility and human influence, can be very important. Consequently, it can be deduced
that accessibility can be utilised in conservation science.

The indicators of accessibility often are different distance measures and travel
times (Frank et al., 2008; Mavoa et al., 2012). It can also have a great effect on the post
activity and the number of park visitors. Hausmann et al concluded in their study (2017b)
that accessibility was a strong predictor of the user and the post activities, meaning that
accessible areas tend to have more social media posts and active users. The study also
revealed that the richness of charismatic species did not influence the social media use in
the protected areas of Africa but rather of importance were the socio-economic conditions
of the countries and their geographical characteristics.

Hausmann et al (2017) also note that the biodiversity and the environment of
accessible areas can be threatened by a high human pressure. The disturbance on the area’s
biodiversity can include stamping down the vegetation (Pickering & Hill, 2007), disrupting
the feeding and breeding of the fauna (Bouton et al., 2009; Ranaweerage, Ranjeewa &
Sugimoto, 2015), and decreasing the successful reproduction (Steven, Pickering &
Castley, 2011). Overall, the sustainability of nature-based tourism is indeed challenged
(Buckley, 2011).

Tenkanen et al (2017) state that evaluating the benefits of the recreational value of
national parks is often a crucial part of justifying the existence of these parks, which
creates a firmer base for maintaining these areas for biodiversity conservation. Monitoring
the visitor rates from social media data can be used in assessing the area’s recreational

value. Based on this it is possible to conclude that applying social media data in
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researching protected area visitors can serve as a justification for conservation.

Social media data usually contains text, images, videos, and tags. When using the
data for e.g. conservation studies, it can be restricted by search parameters, such as
keywords (Di Minin et al., 2015). The posts also contain the time stamp and possibly the
location data. Because of these features, social media data has uniquely great spatial and
temporal resolutions of populations (Longley, Adnan & Lansley, 2015), which makes it a
very suitable data source for conservation science, although the use is still limited (Di
Minin et al., 2015). To access the content, ready-made application programming interfaces
can be used (University of Helsinki, 2015), and in publishing the data, the user privacy has
to be taken into account.

The social media posts can tell about the preferences and the engagement of the
national park visitors (Hausmann et al., 2017a; Levin, Kark & Crandall, 2015; Su et al.,
2016). The data can be useful in the national park management as information for
minimising the impact of the visitors on the area’s biodiversity (Cessford & Muhar, 2003)
and for understanding the interests of the visitors for promotional purposes (Hausmann et
al., 2016), along with marketing purposes (Buckley, 2009; Smith, Verissimo & Macmillan,
2010; Tenkanen et al., 2017). It may be profitable for the park management to use data
from these kinds of novel sources instead of carrying out the surveys themselves, which
can be comparatively time-consuming and costly (Hausmann et al., 2017a). For example,
the data might reveal the species the visitors have spotted or their favourite species and
landscapes (University of Helsinki, 2015). There are still some weaknesses in studying
social media data from national parks. For instance, the data tends to perform better in the
parks with more visitors, and sometimes the visitor statistics and the user activity do not
match (Tenkanen et al., 2017). Social media data also tends to be biased to the developed
countries (Di Minin et al., 2015).

Established in 2004, Flickr is among the oldest social media platforms. It has some
good qualities as a data source for conservation science, which is one of the main reasons
we use data mined from it in this study. The site is popular among photographers and is
commonly used for image sharing. The study done by Hausmann et al (2017) had results
on the features of the Flickr users that were visitors in protected areas. They were

described as experienced tourists and nature enthusiasts with interests towards some of the
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less charismatic species. In South Africa, it had the highest correlation with the official

statistics. (Tenkanen et al., 2017.)

In this article, we study multiple aspects of Flickr posts in national parks. First, we
inspect the relationship between the post frequency and the accessibility of a park in
different spatial scales. Then we study the patterns the posts create within the parks of a
chosen subregion, Sub-Saharan Africa, and look at example parks to understand where and
why the posts are clustered. We focus particularly on Flickr data from Serengeti National
Park and Nairobi National Park. Serengeti is a famous area of 14,763 square kilometres in
Tanzania and Kenya that attracts visitors with its rich natural resources, mainly
biodiversity and its highest large mammal density of the world (Eagles & Wade, 2006;
Serengeti National Park). Nairobi National Park is a smaller park in Nairobi, the capital
city of Kenya. Finally, we do a tentative inspection of the linguistic content of the posts.
All of our research steps aim to explore the dataset and create methods, thus assisting the

future research in studying accessibility and Flickr data in conservation science.
Data and methods

We employed three datasets to examine global accessibility, national parks, and social
media posts. These are, respectively, the global accessibility to cities by the Malaria Atlas
Project (Weiss et al., 2018), the World Database on Protected Areas (UNEP-WCMC &
IUCN, 2020), and a dataset of Flickr posts represented as coordinate points. Accessibility
is, in the global raster surface by Weiss et al. (2018), defined as the travel time in minutes
from one raster cell to the nearest urban centre. Urban centres are areas with a high
population density or a high number of built plots coinciding with at least 50,000
inhabitants. Travel time is quantified by measuring the combined effects of different
highways, land features, and national borders. The data dates to the year 2015, and its
spatial resolution is 30 arc seconds, or roughly 1 km? at the equator (Weiss et al., 2018).

The World Database on Protected Areas (WDPA) is a global collection of land and
sea areas that hold high natural or cultural values and meet the standards for a protected
area (UNEP-WCMC, 2019, pp. 8-9). The data consists of polygon boundaries of the

protected areas, provided by various governmental and other entities. We utilised a
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subsection (n=2556) of the data, the areas labelled as ‘natural parks’. Finally, we used
Flickr posts that are geotagged coordinate points falling within the natural parks. After
filtering the data for exact duplicates, we were left with over 2.3 million posts with a
temporal extent from the year 2004 to January 2019. Attributes of the posts, such as the
title, the textual description of the image contents, the accuracy of the positioning, and the
URL of the photo were included alongside the location.

For our research, we utilised various open source geospatial software, mainly
Python and QGIS (see the whole workflow in Appendix A). We began by filtering both
WDPA and Flickr datasets: the first for entities marked as ‘national park’, and the second
for duplicate posts. If a park consisted of different zones, we interpreted them as parts of
the same park. Parks that lacked Flickr posts altogether were dropped. In addition, some of
the national parks had overlapping boundaries which means that some Flickr posts fell
within more than one national park. The exact number of these posts was 14,067. We used
these datasets to calculate the average post density in each park. Density is defined here as
posts per square kilometre. The areas of the parks were included in the WDPA dataset and
included marine regions. We used the ‘GIS_AREA’ field as the indicator for the area
extent. The densities were also summarised at the national and regional levels. The
summaries were conducted by adding the number of the region’s Flickr posts together and
dividing it by the summarised area of the region. We also included some simple
descriptive statistics for each level.

National parks were also combined with the global accessibility raster dataset.
Different statistical values for each park were calculated by defining the park borders as
zones and summarising all raster cells that fall within. This produced for example the
minimum value it takes to reach the park in minutes, that is to say, how accessible the park
is in the best-case scenario. The accessibility dataset was then joined with the Flickr post
density dataset. Some parks are on islands where the accessibility dataset does not reach,
so those parks were dropped from the accessibility statistics but were still included in the
post density statistics. As with the post density statistics, accessibility statistics were
summarised at the national and regional levels. We then tested whether correlation exists
between the park accessibility and the post activity: the assumption being, that an easier

accessibility would lead to more visitations and therefore to an increased social media
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posting. We used the minimum value of accessibility for each park, since the parks can be
large, and some sections especially outside the road networks can be highly inaccessible.
We assumed the minimum value within a park might be its entrance, since it is connected
to a larger road network and thus captures the park’s accessibility for the average visitor.
Pearson correlation coefficient and scatter plotting were done for the minimum value and
the post density both globally and regionally.

We then focused on Sub-Saharan African national parks and the concentration of
the Flickr posts within them. Three methods to study the point patterns and their dispersion
were employed: the goodness-of-fit test based on the quadrat counts, the Ripley’s K
Function, and the kernel density estimation (KDE). To increase the reliability of the point
pattern analysis, we limited our scope to the parks with at least 500 posts. The first method
simply tested against the null hypothesis that the points are randomly distributed across the
study area by applying a uniform grid across the area and counting the points in each cell,
or quadrat (Anselin, 2015). Then the probability of the pattern being random was tested
with the Pearson y” test, the alternative hypothesis being spatial clustering. After that
requirement was satisfied, clustering and dispersion were tested in different scales using
Ripley’s K Function (Gillan & Gonzalez, 2012).

In the final approach, we created a kernel density raster layer of the Flickr posts in
the region using the QGIS Heatmap Plugin with a quartic kernel shape, a grid cell size of
1x1 km, and a radius of 10 km. Universal guidelines for parameter selection appear sparse
with case-by-case evaluations for each dataset being more common. Harth and Zandbergen
(2014) propose that the grid cell size has little effect on the predictive accuracy. However,
too large of a cell size creates coarser results but a smaller grid cell size can increase the
processing time of the algorithm. Both Hart and Zandbergen (2014) and Garcia et al.
(2015) note the importance of the bandwidth, or the radius, on the final results. We chose
the radius based on the size of the national parks and the fact that Flickr posts seemed to be
fairly concentrated in general. A larger radius would have saturated the highly
concentrated areas, and a smaller radius would not have provided enough distinction
between the areas when the pixel size is taken into consideration. We then chose two
example national parks, one with a high concentration and one with a low concentration of

Flickr photos and created kernel density maps of them. Because of the small size of the
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Nairobi National Park, the example park with a low concentration of Flickr photos, we
decided to use a grid cell size of 100x100 m and a radius of 1 km for its kernel density
map, retaining the cell size to the radius ratio.

Finally, we studied the linguistic content of the Flickr posts by determining the
likely language used and examining the most common words in the posts. The text was
first pre-processed by discarding various non-linguistic features, such as URLs. Also, to
get more accurate results in the language detection, the minimum length of the texts was
set to be 15 characters. We noticed the Flickr users describe the images to varying degrees
in both the title and the separate description field. Because of this, only posts where both
these fields meet the requirements were used. Filtering left a total of 227,434 posts. The
language of each post was determined using the Python implementation of the Langdetect
library (Shuyo, 2010) which supports the detection of 55 languages. Short texts and
multilingual posts created uncertainty in the detection, which is why a post was deemed
identified only if the confidence of detection given by the software is over 85 %. Lastly,
the posts were filtered for stopwords that occur often but have low semantic information,
such as the or his. The most important words of the dataset were determined by a simple
word count and by the term frequency-inverse document frequency (#f-idf) method. Tf-idf
was used to highlight the terms that are frequent in single documents (in this case, posts)
but not in the whole dataset, like the aforementioned stopwords. It is a widely used method
in information retrieval and variations of it have been utilised in e.g. summarising recent
events on Twitter (Alsaedi, Burnap & Rana, 2016). We employed it to attempt to highlight

the infrequent words that still summarise the common topics discussed in the data.
Results

Accessibility and post density

Our results on Flickr post densities in national parks show that post densities are the
highest in small parks. An interesting result is that of the top 15 national parks with the
highest Flickr post density, five were in the British Virgin Islands. Another noticeable
statistic is that many Israeli national parks rank high on the list as well. The highest
number of Flickr images was in Yosemite national park in the United States. Overall, 12 of

the top 14 national parks with the highest number of posts are in the United States. On the
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other hand, the parks with the lowest Flickr post density, all have an area over 10,000 km?
and were in Canada, South Sudan or Venezuela. At the national level both British Virgin
Islands and American Virgin Islands rank on the top in regards of the post density. Overall,
island nations rank high on the list. Map of the densities at the national level is presented
in Figure 1. Most of the nations with the lowest Flickr post densities are in Sub-Saharan
Africa. The highest density region is Eastern Asia with an average of 8.55 Flickr posts per
km? (Figure 2, Table 1). The highest number of Flickr images has been posted in Northern
America. Excluding Greenland, the lowest densities are in Central Asia and Northern

Africa.

Flickr post density in national parks on a national level (posts/km?)

Flickr post density
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Figure 1. The Flickr posts per km? in national parks at the national level.
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Flickr post density in national parks on a regional level (posts/km?)
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Figure 2. The Flickr posts per km? in national parks at the regional level.

Of the national parks in our dataset that have at least one Flickr post within their
area, 125 have a minimum accessibility of O minutes. The Flickr post densities of these
parks vary from O to over 8,500, which is the highest density of any park with accessibility
data available. The average minimum accessibility of all the national parks is 162.73
minutes. At the national level, Netherlands has national parks with the highest median
minimum accessibility (the lowest number) when the nations with at least five national
parks are included. Within these countries, Canada is on the other end of the list with its
lowest median minimum accessibility. At the regional level, Eastern Asia and Western
Asia have the national parks with the highest median minimum accessibility, while

Northern America has the lowest accessibility (Table 1).
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Table 1. The summary statistics of the Flickr post densities and the national park
accessibilities at the regional level. In the “Number of Parks” column, the number inside
the parentheses indicates the number of parks that are included in calculating the park
accessibility indices.

Region Number Park area Number of Post Accessibility
of parks total (km?)  Flickr -post density index
total (posts/km?) (median)
Eastern Asia 41 24,032 205,477 8.55 13.00
Northern America 99 426,094 1,044,805 2.45 123.00
Europe 338 (336) 198,868 410,160 2.06 43.50
Western Asia 83 (81) 15,185 23,292 1.53 16.00
Australia and New Zealand 500 (497) 309,351 201,723 0.65 115.00
Southern Asia 89 72,137 38,060 0.53 27.00
Oceania 13 11,024 4,025 0.37 41.00
Sub-Saharan Africa 205 (203) 533,901 170,699 0.32 66.00
South-eastern Asia 194 182,918 58,239 0.32 44.50
Latin America and the 350(339) 607,915 179,121 0.29 63.00
Caribbean
Northern Africa 25 93,183 10,068 0.11 49.00
Central Asia 4 30,685 1,258 0.04 62.50
Greenland 1 961,673 689 0.00 2,320.00

According to our analysis, there is no clear correlation between the density of

Flickr photos and the minimum value of the accessibility index between the national parks
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(see Figure 3). The variation between the parks is large, and there are a great number of
outliers on both axes: the parks that have either an extremely high post density or a poor
accessibility. These parks lie on all regions without a clear pattern. Aggregating the values
to the regional level (Figure 4) reveals a weak negative correlation (the post density
increases as the time to access the parks decreases), but the data points are too scattered to

call this result robust.
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Figure 3. The most accessible (minimum value) section of the parks, and the density of
Flickr posts per km2. The region park 7 is in is marked by the color scheme.
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Figure 4. The accessibility and the post densities aggregated to the regional level. The Y-
axis is the median of all the minimum accessibility values in the region. The X-axis is the
total amount of the posts made in the region divided by the total amount of land area.

Post dispersion in parks

We first analyse the post dispersion within the parks in Sub-Saharan Africa using the
quadrat count method. The assumption of the random dispersion could be rejected with a
high confidence for all the parks analysed. The analysis of the Ripley’s K results suggest
clustering patterns for nearly all the parks at multiple distances (see Appendix B e.g. from
Serengeti). Using this knowledge and visual information, we select two candidate parks for
further inspection. The two resulting heatmaps from the kernel density estimation are
illustrated in Figure 5 and Figure 6. Serengeti National Park (Figure 5) is an example of a
park with a high concentration of Flickr posts. The concentration is high especially along
the primary road which intersects the park in the northwest-southeast direction. The
highest concentration of posts is in the middle of the park where the Serengeti Visitors
Centre is located. The kernel density map of Nairobi national park presents a more

dispersed example of Flickr posts within a park. It is much smaller than Serengeti and in
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the Kenyan capital city of Nairobi. The only part of the park with a slightly higher
concentration of Flickr posts is located near the west-side border of the park where the
Sheldrick Elephant & Rhino Orphanage is located. The park is filled with small roads

which might explain the low concentration of the Flickr posts.

Serengeti National Park, Tanzania gad
Flickr post kernel density map
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Figure 5. The Flickr post kernel density map of Serengeti National Park, Tanzania. The
overall Flickr post density of the park is 1.30 posts/km?2. Road network © OpenStreetMap
contributors.
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Figure 6. The Flickr post kernel density map of Nairobi National Park, Kenya. The overall
Flickr post density of the park is 17.41 posts/km2. Road network © OpenStreetMap
contributors.

Linguistic analysis

The linguistic analysis of the posts that meet the criteria defined in the methods section
shows that an overwhelming majority, about 80 % of the posts, were made in English
(Figure 7). The second largest group is too uncertain to be identified, perhaps due to
multilingual posts. Rest of the languages, including major world languages such as
Spanish, make up only about 10 % of the posts. To learn more about the largest subsection

of the posts, we look at the most common and important words in the posts identified as
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English (Table 2). Simple word count highlights descriptive words of the surroundings,
like lake, mountain, and valley as well as different US national parks (Grand Canyon,
Yellowstone). Note that the count is case-insensitive and a word like lake could be a part of
a place name. A tf-idf column does not share any entries with the word count, but similarly
highlights the nature aspect of these parks — the words include plant and animal species

(pochard, acutifolia).

English

Italian

German

Spanish

Other

Unidentified

Figure 7. The proportion of the languages identified in the posts.

Table 2. The top 15 words of interest in the English language Flickr posts by the word
count and the tf-idf methods.
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Word count Tf-idf

park pochard
national therates
canyon corunastylis
lake troglodytes
trail sochi

view albiventris
one arabian
river jabba

south queulat
valley culprit
grand acutifolia
mountain tartally
yellowstone flowerpecker
yosemite whitehorn
day abys

Discussion and Conclusions

The Flickr post density seems to depend on the popularity of the application. The three
regions with the highest number of Flickr posts (Northern America, Eastern Asia, and
Europe) also have the highest post density within their national parks. However, when
examining the national parks inside a country or a region, the results can be comparable.
For example, the differences in the Flickr post densities between Canada’s remote and
large national parks and Yosemite national park in the United States can be considered
representative of the differences in the visitation rates. However, additional information,
for example, from other sources of digital data or information about the population and the
tourism in the areas, should be included for more in depth conclusion of the actual rates.

No notable correlations between the accessibility and the post density of the parks
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are found either at the global or regionally aggregated scale. Multiple reasons can explain
this. First, the national park dataset is heterogeneous: the parks are of widely different
scales, some consist mostly of water, some have next to none posts, and some are on
remote islands. The term ‘national park’ thus encompasses so many different types of
areas that studying them together at the global scale proved difficult. The WDPA dataset
does not seem to be exhaustive either, as, for example, there are no parks marked in e.g.
France, Spain and China. Further research might benefit from studying only a clearly
defined subset of the parks, such as parks of predefined scale, in a single country, or with a
minimum number of posts in them.

Second, the accessibility dataset by Weiss et. al (2018) has some shortcomings
when used in this manner. It measures the accessibility to major population centres which
might not represent how accessible the park is to its visitors. For example, the population
in the surrounding areas might be dispersed enough not to qualify as a population centre.
The parks that are popular with tourists might also be more accessible due to regular
transportation connections. It is also possible that the accessibility in general is not that
important of a pull factor for national park visitors. Further research is needed to determine
the relation between the accessibility and the visitations rates as indicated by the post
density. Perhaps different accessibility datasets that have a higher resolution or are
calculated specifically for the national parks at hand could prove useful.

The results on the point pattern and the Kernel density analyses in Sub-Saharan
Africa show that the Flickr posts are fairly concentrated in the national parks of the region.
Inspection of Serengeti and Nairobi national parks show that the most concentrated areas
are located near the tourist attractions like the visitor centre in Serengeti or the elephant
and rhino orphanage in Nairobi. Also, the roads and the paths seem to dictate the
concentration of the Flickr posts. The comparatively lower clustering of posts in Nairobi
national park might be caused by the extensive road network within the park. Further
research could be done into the importance of roads as a driving factor of the point patterns
by, for example, measuring how far the points are on average from the nearest road.
Another plausible explanation for the concentration of the posts in parks like Serengeti
may be that tourists visit the parks with dangerous wildlife as a part of a guided tour.

Topography of the parks, which makes some sections unreachable, is also an important
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factor to consider in further research. Including accessibility data of different regions
inside the park to the post concentration analysis could provide more answers for the
clustering. Methods other that the ones used here (Ripley’s K, KDE) for studying the
patterns should be considered as well.

The linguistic analysis of the posts gives further insight on both the user base and
what the visitors do at the parks. First, an overwhelming majority of the analysed posts (82
%) are made in English, which might indicate an overrepresentation of people from
English speaking countries and in part explain the high post densities in North America
and Europe. Though the analysis of Instagram posts from Finland reveals that the users
post in English in significant amounts regardless of their home country (Hiippala et al.,
2019). The country of origin of the posters and thus the number of tourists from each
country could be estimated using a similar algorithm as Hiippala et al. use (2019, pp. 301).
The simple word count analysis could be expanded in future research with a more complex
topic modelling (see, e.g. Hiippala et al., 2019, pp. 303). This analysis could be used to
learn more about the interest of the visitors even at a park-level.

In this article, we examined Flickr data in national parks worldwide. We first
described the patterns the posts make at the regional and national scales. We learned that
the link between the accessibility and the social media post density is not clear at the
global or regional level. We then looked at the dispersion of the posts in the parks in Sub-
Saharan Africa and found that clustering, as opposed to dispersing or forming random
patterns, is extremely common. Finally, we described some features found in the linguistic
content of the posts. We attempted to explain each result and offer ideas for future studies.
In summary, we conclude that we achieved the study aims of both exploring the datasets

and their possibilities in conservation science and offering methods for future research.
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Appendices

Appendix A: The spatial analysis workflow
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Appendix B: The example plot of Ripley’s K Function. Interpret it like this: if the black
line is above the red dotted line (the result of a Poisson point process), it is clustered at that
distance (X-axis). If below, it is dispersed and if roughly the same, the points are randomly
located.

Serengeti National Park

A
- Kbord(r)
T Kpois(r)

2e+09 3e+09
1 |

K(r)

1e+09

Oe+00
|

Department of Geosciences and Geography C19 https://helda.helsinki.fi/handle/10138/43 90




