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Assessing and Mapping the Aesthetic Value of Bukhansan National Park
Using Geotagged Images
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ABSTRACT

The purpose of this study is to present a method to assess the landscape aesthetic value of Bukhansan National Park
using geotagged images that have been shared on social media sites. The method presented in this study consisted mainly
of collecting geotagged image data, identifying landscape images, and analyzing the cumulative visibility by applying a
target probability index. Ramblr is an application that supports outdoor activities with many users in Korea, from which
a total of 110,954 geotagged images for Bukhansan National Park were collected and used to assess the landscape aesthetics.
The collected geotagged images were interpreted using the Google Vision API, and were subsequently were divided into
11 landscape image types and 9 non-landscape image types through cluster analysis. As a result of analyzing the landscape
types of Bukhansan National Park based on the extracted landscape images, landscape types related to topographical
characteristics, such as peaks and mountain ranges, accounted for the largest portion, and forest landscapes, foliage landscapes,
and waterscapes were also commonly found as major landscape types. In the derived landscape aesthetic value map, the
higher the elevation and slope, the higher the overall landscape aesthetic value, according to the proportion and characteristics
of these major landscape types. However, high landscape aesthetic values were also confirmed in some areas of lowlands
with gentle slopes. In addition, the Bukhansan area was evaluated to have higher landscape aesthetics than the Dobongsan
area. Despite the high elevation and slope, the Dobongsan area had a relatively low landscape aesthetic value. This shows
that the aesthetic value of the landscape is strongly related not only to the physical environment but also to the recreational
activities of visitors who are viewing the scenery. In this way, the landscape aesthetics assessment using the cumulative
visibility of geotagged images is expected to be useful for planning and managing the landscape of Bukhansan National
Park in the future, through allowing the geographical understanding of the landscape values based on people’s perceptions
and the identification of the regional deviations.
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Table 1. Data cleaning

Figure 2. Locations of geotagged images in Bukhansan National
Park uploaded to Ramblr from Sep 2019 to Aug 2020

Division Collected dataset Data usage
Total number of images 110,954 108,364
Number of lables per image 1~80 1~10
Total number of lables 4,060 118
Range of label frequency 1~49,202 1,001 ~41,450
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o mH ol R 2SS v BEE IS 200mE 2 goz ARFHIUHK Table 2 F3). ZAIHNZE Bkt
A4t AR 229 9 oA FASS T, 9F, 9B
THE BAE S AR RY 2 SEYEEYZAAM AT 9 715 2 A7 HskE JEhlE 9413 (ephemera)
T AEFAAYE(1:5000) ¢ AN AFdE A= 432 4931} o9 HEo AR EH3 0lE W Fo
(150009 92T £ARS AE3A FUINEE DI 8% o|n)2 wTsje] 42 ASE, v, opish A
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Table 2. Top 10 labels of occurrence frequency by image type
Type| N 1st 2nd 3rd 4th 5Sth 6th 7th 8th 9th 10th
1| 3505 Nature Mountainous Hil Highland Natural Vegetation Mountain Plant . Mountain Natural
landforms landscape range community environment
2 7,662 Branch Twig Trunk Tree Forest Woody Winter Nature Deciduous Freezing
plant reserve
. Plant Nature . . .
3 | 3227 Bedrock Vegetation Outcrop Rock . Mountain Geology Formation Terrain
community reserve
Chinese Japanese .
4 2,184 . . Roof Architecture | Landmark Travel Temple Wall Property Arch
architecture | architecture
5 (7849  Rock Bedrock | Geology | Outcrop | Boulder Nature Stone Soil Trunk Plant
reserve wall community
Outdoor . Luggage . .
6 3,856 | Adventure . Rock Mountain Bedrock Bag Travel Recreation | Mountaineer
recreation and bags
7 1,315 Stream Watercourse R e Basly o Rock Nature Nature Bedrock Spring
resources landscape water reserve
8 19183 Bedrock Rock Outcrop Geology Formation Boulder Adventure Terrain Plant . Slope
community
9 6,506 Netime Forest Fe . Vegetation Biome Natural Nature Trunk Branch Soil
reserve community environment
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Table 2. Continued

Type| N 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
Flowering . . Terrestrial
10 | 3342 Flower Petal plant Botany Spring Branch Purple Plant Twig plant
W | 7eEl || Bt | TR porten | i Rock Outcrop Hill Mountain | p. oin Geology
landforms range
12 | 2,152 | Atmosphere Slapesphetc Nature Sky Horizon Landscape Daytime Highland Cloud Hill
phenomenon
13 | 3676 | Vegetation | Mountanous | b tain | Highland Plant il Mountain | Nature Terrain
landforms community station range reserve
14 | 1228 | Eyewear Vision care Glasses Sunglasses Goggles Jacket Cap Travel Tourism Mountainous
landforms
15 [1788]  Sal Slope Nature Travel Text Leaf Arch Tree World Font
reserve
. . . Mountainous )
16 | 6,405 Bedrock Mountain QOutcrop Rock Geology Formation Terrain Slope Wilderness
landforms
17 | 5g3 | Movwtain | Mounfainous | e i | Ridge Highland Hill Summit | Hill station |  Slope Rock
range landforms
18 | 5,759 Signage B Branch Sign Plant‘ StArth Biome Twig Soil Trunk
reserve community sign
19 | 3767 |  Leaf Deciduous |  Branch Twig Natwe | Vegetation | Y | Autumn Tree Plant
plant community
20 | 5409 | Mountanous | gy Highland | Mountain | ™3 | 1y ation | Terrain Slope | Atmospheric |y
landforms range phenomenon

* The shading in the Table refers to the (non) landscape image type and labels that occurred in more than 60% of the images for the individual type.
* The green and gray shadings represent landscape image types and non-landscape image types, respectively.
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Figure 4. Representative images and attributes by (non)landscape image type
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