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Photos in Social Media Reveal Socio-cultural Value of

Landscapes

KIT Researchers Develop a Method to Use Photos from Social Media and Draw Conclusions For

the Use and Importance of Natural Landscapes

Evaluation of photos with Al: the node size reflects the frequency of certain tags, the
colors stand for different thematic clusters (see detailed caption at the end of the text).
(Graphics: Heera Lee, KIT)

Every day, users upload millions of photos on platforms, such
as Flickr, Instagram or Facebook. A study of researchers of
Karlsruhe Institute of Technology (KIT) now shows that these
photos can be used to assess the social importance of certain
landscapes. For this purpose, they developed a new image anal-
ysis method based on artificial intelligence. The results might be
of particular importance for landscape management and presen-
tation. The results are published in the journal Ecological Indi-
cators (doi: 10.1016/j.ecolind.2018.08035)

Functioning ecosystems are of crucial importance to humans: they
supply major resources, such as food, water or fuel. But they also play
a cultural role as resorts, holiday destinations or esthetic photo matifs.
“The many photos published by people on online platforms reveal that
landscapes have an enormous cultural importance,” says Dr. Heera
Lee of KIT’s Institute of Meteorology and Climate Research in
Garmisch-Partenkirchen. In her opinion, this has to be considered in
sustainable development and landscape planning. Consequently,
Lee and her team have developed a method for landscape planners
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to quickly and reliably use photos in social media to draw conclusions
with respect to the socio-cultural importance of landscapes.

Her study “Mapping cultural ecosystem services 2.0 — Potential and
shortcomings from unlabeled crowd-sourced images” covers the re-
gion of the Mulde basin in Saxony as an example. “Here, the Ore
Mountains attract people, who want to go hiking, mountain biking or
do winter sports,” Lee says. The amount of photos posted by visitors
on different platforms is accordingly high. For her study, Lee and her
team collected photos that were posted on Flickr from January 01,
2005 to December 31, 2016. During this period, 725 different persons
uploaded about 13,000 photos of the region on the online platform.

The evaluation of the photos reflects in high detail how tourists and
the local population use the area of the Mulde basin for leisure activ-
ities or for enjoying nature. Now, landscape planners can identify the
“hotspots” and better understand the socio-cultural importance of cer-
tain areas. On this basis, they can limit access to endangered areas
or create offers and facilities to support their activities.

Image Evaluation with the Help of Machine Learning and Artifi-
cial Intelligence

To obtain reliable and relevant statements with respect to the socio-
cultural use of landscapes, Lee and her team developed a new
method that also considers the contents of the photo: “We did not only
want to know where and when the photos were taken but mainly what
was photographed. This was the only way to identify cultural hotspots
in the region studied.”

The researchers obtained information on the photos from the tags
given by the users at the time of publication. They show where a photo
was taken and what can be seen on it. However, the researchers had
to cope with two challenges: the quality of the tags given by the users
and the duration of evaluation. Although Flickr suggests tags for pho-
tos and videos, they are not used by all users. As 2500 of these pho-
tos studied had no tags at all and 590 had only one single tag, the
team of researchers decided to use automatic tags from an image
recognition algorithm based on deep convolutional neural networks
through a cloud computing platform, Clarifai. This algorithm allocated
20 tags to each photo. In total, 2317 different tags were applied to
about 13,000 photos.

“We then assumed that similar photos contained similar tags. If the
similar tags co-occurred on multiple photos, we considered this as an
indicator of the photos belonging together,” Lee says. With the help
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of social network analyses, the researchers divided the tags into nine
thematic clusters and assigned the photos to one or several of these
clusters. Close-up views of flowers or butterflies were assigned to the
cluster “Existence,” as they showed objects existing in the areas stud-
ied. Lee and her team then checked the accuracy of the method by
means of a manual evaluation: about 20% of tags had been assigned
wrongly. The researchers, however, expect that reliability of assign-
ment will be improved significantly by the further development of arti-
ficial intelligence. In addition, Lee and her team compared the results
with empirical studies of the cultural use of agricultural areas with sim-
ilar results.

The method developed also accelerates evaluation. Allocation of the
tags to the nearly 13,000 photos took about three hours. For compar-
ison: manually, a person is able to tag about 140 photos per hour.
“With this method, we were able to reliably and quickly classify and
allocate photos from social media,” Lee says. The method can also
be transferred to other regions of which photos have been published
on the Internet. The European Union and the Federal Ministry of Ed-
ucation and Research of Germany funded Heera Lee’s research with
two projects, namely OPERAs, and CONNECT of BiodivERsA 2011,
respectively.

Original Publication

Heera Lee, Bumsuk Seo, Thomas Koellner, Sven Lautenbach: “Map-
ping cultural ecosystem services 2.0 — Potential and shortcomings
from unlabeled crowd sourced images’; in: Ecological Indicators
Accessible at: https://doi.org/10.1016/j.ecolind.2018.08.035

Detailed figure caption: with the help of artificial intelligence, climate
researchers of KIT evaluated photos on the Flickr online platform and
drew conclusions with respect to the cultural use of the area of the
Mulde river system in Saxony. The tag network shows the tags allo-
cated to the photos by an image recognition algorithm. The size of the
node reflects the frequency of the tags, the colors represent different
thematic clusters. (Graphics: Heera Lee, KIT)

More about the KIT Climate and Environment Center:
http://www.klima-umwelt.kit.edu/english

Being “The Research University in the Helmholtz Association,*
KIT creates and imparts knowledge for the society and the envi-
ronment. It is the objective to make significant contributions to the
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global challenges in the fields of energy, mobility and information.
For this, about 9,300 employees cooperate in a broad range of dis-
ciplines in natural sciences, engineering sciences, economics,
and the humanities and social sciences. KIT prepares its 25,500
students for responsible tasks in society, industry, and science
by offering research-based study programs. Innovation efforts at
KIT build a bridge between important scientific findings and their
application for the benefit of society, economic prosperity, and the
preservation of our natural basis of life.

This press release is available on the internet at
http://www.sek.kit.edu/english/press_office.php.

The photo in the best quality available to us may be downloaded un-
der www.Kit.edu or requested by mail to presse@Kit.edu or phone +49
721 608-21105. The photo may be used in the context given above
exclusively.
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