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Abstract

With growing interest in health and leisure, walking tourism has emerged as a significant
segment of the tourism market. Coastal trails have gained prominence as attractive tourist
attractions offering unique experiences that combine coastal and forest environments. Un-
derstanding the experiences of tourists using these trails is essential to their sustainability
and the revitalization of nearby regions and tourist destinations. However, the sustainable
management of coastal trails and the understanding of the perceptions and evaluations of
tourists using them remain limited. Therefore, this study aims to analyze walking tourism
experiences on coastal trails using online review data to identify tourists’ perceptions
and evaluations. Three representative coastal trails in South Korea were selected as the
study sites, and 21,289 reviews (including course information, titles, review content, and
posting dates) were collected from Durunubi, a walking tourism application operated
by the Korea Tourism Organization. The research methodology employed text mining
and sentiment analysis in Python 3.12.13 and spatial analysis using GeoDa 1.22.0.20 and
QGIS 3.40.11. This study explores the emotional geography of walking tourism experi-
ences along Korean coastal trails by integrating the analysis of online review data using
text mining, sentiment analysis, and spatial analysis. The analysis revealed that posi-
tive sentiments were associated with natural landscapes, while negative sentiments were
associated with trail management. These emotional experiences exhibit distinct spatial clus-
tering patterns. This finding has important implications for establishing sustainable trail
management strategies.

Keywords: coastal trails; walking tourism; online reviews; text mining; sentiment analysis;
spatial analysis

1. Introduction
With a recent increase in interest in health and leisure, walking tourism has emerged as

a significant segment of the tourism market. Walking tourism is inextricably linked to trails,
an essential element of natural and cultural experiences, and one of the fastest-growing out-
door activities globally [1,2]. This is because they are affordable for numerous people and
offer benefits to their physical and emotional well-being [3]. Furthermore, trails are recog-
nized as important spaces that help walking tourists relieve stress and provide restorative
experiences [4].

The United Nations World Tourism Organization (UNWTO) has emphasized that trail-
related tourism (TRT), which is associated with walking tourism, is an effective method
of regional development, providing social and economic benefits to local businesses and
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communities [5]. Trail and walking tourism that utilizes them contribute to the local
tourism industry, leading to significant investment in trail-related infrastructure, facilities,
and services [6,7]. Walking tourism can be developed anywhere as a sustainable tourism
product that requires relatively little investment, and when properly managed, can pro-
vide social and economic benefits to residents and communities [8]. Trail development
occurs across diverse environments, including urban, rural, and coastal areas [9], but
coastal trails are recognized as an important trail type offering unique landscapes and
experiences [10,11].

For effective tourism promotion, planning, and management, it is essential to have
information about when and where tourists visit, as well as which elements of the destina-
tion they value most [12]. Traditional survey methods are time-consuming and resource-
intensive, and they have limitations in capturing users’ spontaneous perceptions [13].
Consequently, recent research has increasingly utilized user-generated content (UGC), such
as social media, to monitor large-scale tourism patterns and analyze tourist preferences and
sentiments [14]. Text mining and sentiment analysis are effective in extracting meaningful
information from vast text datasets and quantifying tourists’ attitudes and emotions [15].
These techniques provide a continuous, meaningful way to monitor trail users’ experiences
and satisfaction levels. Furthermore, Spatial Analysis, when combined with geographic
location information, helps identify the spatiotemporal patterns and hotspots of tourism
activities [16].

Higher levels of trail development are known to correlate with greater visitor satisfac-
tion [17,18]. Therefore, for the successful development and management of walking tourism
destinations and coastal trails, the factors influencing user satisfaction must be analyzed
from a multifaceted perspective. While earlier text mining studies mainly identified tourists’
preferences based on word frequency, recent research emphasizes quantifying the intensity
and polarity of sentiments derived from tourists’ authentic perceptions and evaluations,
and further integrating these data to uncover spatial patterns of tourist experiences [13].
However, despite these advancements, research that thoroughly explores user satisfaction,
experience, and the resulting differences in spatial preferences for specific trail types, such
as coastal trails, is still limited. Specifically, a critical research gap remains in extending
beyond the textual understanding of what tourists feel, to empirically visualizing and
verifying where these complex emotions occur within physical geographic contexts [14,19].

Therefore, this study aims to address this gap by analyzing tourists’ perceptions and
assessments using review data on walking tourism and coastal trails. This study aims
to present a new analytical dimension by integrating sentiment analysis (what is felt)
and spatial analysis (where it is felt) through text mining, thereby exploring the complex
interactions between tourists’ subjective emotions and spatial contexts. To achieve this,
the current study sets forth three main research questions. First, what are the core expe-
riential dimensions and semantic structures of coastal trail tourists as reflected in online
review data? Second, how do the intensity and polarity of tourists’ positive and negative
sentiments manifest, and what differences exist among different trail destinations? Third,
what spatial clustering patterns do these subjective emotional experiences form within the
geographical environment of coastal trails? Specifically, the methodological approach of
analyzing walking tourists’ review data through the integrated application of text mining,
sentiment analysis, and spatial analysis will help derive practical policies and manage-
ment strategies for the sustainable development of coastal trails and the enhancement of
user experience.
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2. Literature Review
2.1. Walking Tourism and Coastal Trail

Walking tourism is a distinctive form of slow, experience-based travel in which walking
itself becomes the primary mode of engaging with the place and the self [20]. It emphasizes
direct bodily immersion, sensory awareness, and emotional reflection through movements
in natural and cultural landscapes [21,22]. This form of tourism aligns with global trends
that emphasize wellness, sustainability, and authenticity [23], positioning walking as both
a physical journey and a psychological or spiritual process of self-discovery [24]. In recent
years, walking tourism has been increasingly recognized as a sustainable strategy for
regional revitalization [23,25].

Coastal trails have emerged as attractive linear tourism resources that integrate marine
and terrestrial environments [4]. They enable tourists to experience the continuity of
landscapes while engaging with local communities, promoting environmental awareness
and cultural appreciation [26]. In South Korea, national-scale initiatives, such as the Korea
Dulle Trail, including the Haeparang, Namparang, and Seohaerang trails, exemplify efforts
to connect coastal, rural, and forest environments to a unified walking network [27].

Research on walking and trail tourism has generally focused on four key domains.
First, emotional and restorative experiences emphasize walking as a mechanism for stress
recovery and affective restoration [28,29]. Second, environmental and aesthetic apprecia-
tion, exploring multisensory interaction with scenery, seasons, and natural elements [30,31].
Third, challenge and achievement, where long-distance or mountainous walking promotes
flow, vitality, and feelings of accomplishment [32]. Fourth, community and connectivity,
emphasizing place attachment, identity, and regional linkages through walking routes [33].

Building upon these theoretical foundations, recent advances in digitalization have
transformed how tourists express and share their experiences [34]. This shift has redefined
the tourism experience as a data-rich, traceable phenomenon, wherein emotional and
spatial patterns can be analyzed through computational methods [35,36]. UGC, particularly
online reviews, provides authentic narratives of personal tourism experiences [35,37]. As
individuals increasingly document their walking journeys on digital platforms [38], such
data reflects genuine emotions, sensory impressions, and other reflections that traditional
survey methods may overlook [20]. Consequently, text mining and natural-language
processing techniques have been widely applied to uncover latent meanings, collective
emotions, and destination images in large-scale textual datasets [36].

However, existing research often treats these texts as aspatial data, focusing on what
tourists feel rather than where those feelings take place. This study employs an integra-
tive analytical design that combines text mining to identify the semantic and affective
structures embedded in tourist narratives with spatial analysis to visualize and interpret
the corresponding emotional geographies. This approach provides a multidimensional
understanding of how tourists perceive and evaluate coastal trails through the intersections
of language, emotion, and place.

Recent studies have increasingly utilized UGC to investigate walking tourism expe-
riences. For example, previous study analyzed online reviews of the Seoul Trail using
sentiment analysis and demonstrated that digital narratives effectively capture visitors’
emotional responses and satisfaction. Their findings highlighted the potential of online
reviews as valuable sources for understanding experiential dimensions of walking tourism
beyond traditional survey-based approaches [13]. However, the study primarily focused on
sentiment characteristics and did not examine how emotions vary across geographic space.
This limitation suggests the need for integrating textual analysis with spatial analytical
approaches to better understand the geographic dimensions of walking experiences.
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2.2. Theoretical Integration and Analytical Framework

Tourism experiences are increasingly understood as emotional spatial phenomena
in which feelings emerge through interactions with the environment [39,40]. In walking
tourism, such interactions are intensified through the embodied act of movement, where
terrain, rhythm, and atmosphere evoke cognitive reflection and affective resonance [41].
Place, therefore, functions not merely as a backdrop but also as an active element that co-
produces meaning [42]. Accordingly, this study considers walking as a spatially embedded
emotional experience in which movement, perception, and geography intersect.

Textual and spatial data offer complementary means of analyzing the interplay be-
tween emotions and places. As authentic forms of UGC, online reviews contain sponta-
neous narratives that reflect tourists’ emotional expressions and symbolic meanings [37,43].
Text-mining techniques, including topic modeling, co-occurrence mapping, and sentiment
analysis, enable the extraction of the affective and semantic structures embedded in these
narratives [44]. However, such analyses often treat emotions as aspatial, identifying what
tourists feel but not where those feelings occur. Incorporating spatial analysis addresses
this limitation by mapping emotional intensity across geographic space. GIS-based tools
enable the detection of spatial clusters of positive and negative emotions, revealing how
affective experiences align with specific environmental settings [19,45].

Drawing on previous studies employing text mining, sentiment analysis, and GIS-
based spatial analysis, this study adopts an integrated analytical framework that com-
bines textual and spatial approaches to investigate the emotional geography of walking
tourism. The framework includes two interconnected layers: A textual layer that extracts
semantic and affective meanings from online narratives [46,47] and a spatial layer that
visualizes these emotional expressions within coastal trail environments using GIS-based
analysis [45,48]. Integrating the two layers helps identify spatio-emotional clusters, show-
ing how landscape features like scenery, elevation, and accessibility influence tourists’
feelings and perceptions. This approach advances tourism experience research by high-
lighting emotion’s situated, expressive nature and viewing walking tourism as a dynamic
interaction between language, affect, and the environment.

The analytical framework is informed by three complementary streams of tourism
research. First, studies employing frequency analysis and co-occurrence networks have
demonstrated the value of identifying dominant themes and semantic structures in tourism-
related UGC [49]. Second, sentiment analysis studies have shown that online reviews
can effectively capture tourists’ emotional evaluations and experiential meanings [13,50].
Third, GIS-based studies utilizing local spatial autocorrelation techniques have revealed
the spatial clustering of tourism phenomena and destination characteristics [16,51]. By
integrating these analytical traditions, the present study seeks to identify not only what
tourists experience and how they feel, but also where specific emotional experiences are
geographically concentrated.

Consequently, limited research has integrated semantic analysis, emotional analysis,
and local spatial clustering within a single framework. This study addresses this gap by
linking sentiment extracted from online reviews with geographic locations and applying
LISA analysis to identify spatial concentrations of positive and negative emotions along
coastal trails. Together, these complementary techniques operationalize the framework to
examine the emotional geographies of walking tourism, providing a data-driven under-
standing of how emotions and environments are intertwined through walking experiences.
In doing so, it contributes to the literature on the emotional geography of walking tourism.
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3. Methodology
3.1. Study Sites

This study site is a national walking trail system developed by the Korea Tourism
Organization and local governments to promote sustainable tourism and regional revi-
talization. Republic of Korea is surrounded by sea on three sides, and approximately
4500 km-long walking trails connect the country’s borders, including the east, west, and
south coasts, and the DMZ border region. Collectively known as the Korea Dulle Trail,
the coastal trail consisted of three sections. This study focused on Korea’s representative
coastal trails: the Haeparang Trail (50 courses, 750 km), Namparang Trail (90 courses, 1470
km), and Seoharang Trail (109 courses, 1800 km) (see Figure 1).

 

Figure 1. Coastal trails in Republic of Korea (Source: Authors). Note: The three coastal trails consist of
the Haeparang trail (East Coast), Namparang trail (South Coast), and Seohaerang trail (West Coast).

These trails are particularly significant for walking tourism because they integrate
natural landscapes, cities, local villages, and cultural heritage resources within a continuous
tourism network. Unlike destination-based tourism, the trails encourage slow mobility
and prolonged interaction with local environments, making them important spaces for
sustainable tourism. The selected trails also constitute one of the most actively utilized
walking tourism resources in Korea. A large volume of UGC has accumulated through on-
line review platforms, providing a valuable opportunity to investigate tourists’ perceptions
and emotional experiences across extensive geographic areas. Therefore, the study sites
provide an appropriate setting for examining the emotional geography of walking tourism
through the integration of text mining and spatial analysis.

3.2. Data Collection and Preprocessing

Online reviews were collected from Durunubi (https://www.durunubi.kr/; accessed
on 2 October 2025), which is a Korean trail platform. The Korea Tourism Organization
provides trail information, route maps, and stamp certification services to walking tourists.
In Korea, most trail tourists use this app primarily for navigation or to record their travel
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through certification [32]. Therefore, reviews from Durunubi are considered highly reliable
because they are free of commercial or sponsored content. These reviews include authentic
photos and content shared by tourists participating in walking tourism.

Data were collected using the Beautiful Soup library in Python 3.12.13 and compiled
into a CSV file. The collection period spanned from October 2021 to September 2025,
with 21,289 reviews. The data included title, review content, upload date, and course
information. Blank spaces, special characters, emojis, and words with fewer than two
characters were removed during preprocessing. Furthermore, because the reviews were
written in Korean, the open-source library Mecab-ko from the KoNLPy package 0.6.0 [52]
in Python was used for tokenization and morphological analysis. After preprocessing,
20,016 reviews and 18,273 tokenized words were retained for analysis.

3.3. Analytical Framework

This study employed an integrated analytical workflow consisting of four sequential
phases: data collection and preprocessing, descriptive text analysis, sentiment analysis,
and spatial analysis (see Figure 2). Based on the following analysis results, we were able to
systematically analyze the perceptions and emotional experiences of tourists walking along
the coastal trails. All text-mining procedures, including frequency analysis, co-occurrence
network analysis, and sentiment analysis, were conducted using Python. Spatial statistical
analyses, including Global Moran’s I and LISA, were performed using GeoDa, whereas
spatial visualization and map production were carried out using QGIS.

Figure 2. Analytical framework of the study.

First, to understand the structure of tourists’ walking tourism experiences, we con-
ducted a descriptive analysis using frequency and co-occurrence network analyses. This
process involved extracting the most frequently mentioned words, followed by identi-
fying and listing pairs of words with high co-occurrence frequencies in reviews. The
co-occurrence network, represented as a graph-based model, consists of nodes that repre-
sent words appearing in the text, and edges indicating co-occurrence relationships based
on specific adjacency criteria within the documents [53]. This facilitates pattern discovery,
as seen in network visualizations, where the node diameter and edge thickness highlight
predictive attributes and strong co-occurrence [54]. This step clarified the images and
relationships perceived by tourists engaged in walking along a coastal trail.

Second, sentiment analysis was conducted based on the KNU Korean Sentiment
Dictionary. This lexicon comprises 12,853 emotion-related words, including 4872 positive,
9828 negative, and 154 neutral words [55]. The dictionary contains idioms, abbreviations,
emoticons, and other elements. Each word was assigned an emotional value on a five-
point scale: very positive (+2), positive (+1), neutral (0), negative (−1), and very negative
(−2) [56]. Additionally, the analysis categorized expressions into positive, negative, and
neutral based on word polarity [57], the length of each document was calculated, and
the corresponding results were derived. The data were organized by trail for sentiment
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analysis. These outputs were subsequently aggregated by trail and attraction and served as
key variables for the spatial analysis.

Finally, to explore the spatial patterns of tourist attractions as perceived by tourists
along the coastal trails, tourist attraction names were extracted from the review corpus
based on place names explicitly mentioned in user-generated reviews. To ensure sufficient
representation and reduce noise from infrequently mentioned locations, the 70 most fre-
quently mentioned attractions were selected for spatial analysis. The frequency of mentions
and average sentiment scores for each attraction derived from the previous analyses were
used as analytical variables.

For the spatial analysis, latitude and longitude coordinates were obtained by geocod-
ing the identified attraction names. Prior to the local spatial analysis, Global Moran’s I
was calculated to examine the overall spatial autocorrelation of attraction sentiment scores
and assess whether the observed spatial pattern differed significantly from a random dis-
tribution. A k-nearest-neighbor (KNN) spatial weights matrix was employed to define
spatial relationships among attractions. Because the attractions were unevenly distributed
across the study area, sensitivity analyses were conducted using alternative neighbor
specifications (k = 4, 6, 8) to evaluate the robustness of the results.

To identify significant correlations among tourist attractions, we employed Local Indi-
cators of Spatial Autocorrelation (LISA) analysis. As an exploratory spatial data analysis
technique, LISA identifies the locations and types of spatial clusters within a dataset based
on the concept of spatial dependency [16,58]. The LISA results can be divided into five
categories. High-High (HH) represents spatial clusters of tourist attractions with high
sentiment scores, indicating hotspots. High-Low (HL) represents tourist attractions with
high sentiment scores adjacent to tourist attractions with low sentiment scores, indicating
spatial outliers. Low-High (LH) represents tourist attractions with low sentiment scores
adjacent to tourist attractions with high sentiment scores. Low-Low (LL) represents spa-
tial clusters of tourist attractions with low sentiment scores, indicating cold spots. Not
Significant indicates no clustering between tourist attractions [59,60].

4. Results
4.1. Seasonality and Frequency of Reviews

Figure 3 illustrates the monthly distribution of review activity across the three coastal
trails between October 2021 and September 2025. A clear seasonal pattern is observed, with
review volumes generally increasing during spring (April–June) and autumn (October–
December), while declining during summer and winter months. This pattern suggests that
coastal walking tourism is strongly influenced by seasonal outdoor recreation preferences
and weather conditions. Although the magnitude of review activity differed among the
trails, all three exhibited similar seasonal fluctuations, indicating that seasonality is a
common characteristic of coastal walking tourism demand. The consistency of seasonal
patterns across all three trails suggests that climatic and recreational seasonality exert a
stronger influence on visitation behavior than regional differences among coastal trails.

A frequency analysis of review data for coastal trails identified keywords that represent
tourist experiences. The analysis included nouns, adjectives, and verbs at the morphological
level, listing the top 30 most frequent words (see Table 1). The results showed that words
related to natural landscapes and spatial elements had the highest occurrence rates. Sea-
related terms appeared most prominently, underscoring its role as the central landscape
element for coastal trail users. Additional high-frequency words pointed to a mix of coastal
and mountainous settings, as well as built environments such as roads and parks, indicating
that the trails traverse a varied spatial context.
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Figure 3. Monthly changes in the number of reviews (Source: Authors).

Table 1. Keyword frequency of reviews.

# Keyword Freq. # Keyword Freq. # Keyword Freq.

1 Sea 2504 11 Wind 991 21 Need 580
2 Seaside 2481 12 Scenery 869 22 Signage 576
3 Park 1851 13 End Point 833 23 Forest trail 558
4 Bus 1470 14 Reverse Direction 731 24 Seawall 556
5 Beach 1441 15 Viewpoint 684 25 Restroom 553
6 Tough 1346 16 Construction 654 26 Theme 552
7 Mountain trail 1306 17 Coast 654 27 Danger 535
8 Road 1242 18 Terminal 630 28 Seashore 532
9 Weather 1064 19 Gratitude 600 29 Rocks 525
10 Information 1005 20 Happiness 597 30 Bus Stop 525

Keywords related to mobility and accessibility, such as Bus, Road, and Information,
also appeared frequently, suggesting that transportation and route-related elements are
commonly mentioned in tourist reviews. In addition, emotional and perceptual keywords
such as Happiness, Wind, Tough, and Scenery were identified among the most frequent
terms, indicating that tourists often describe both experiential and emotional aspects of
walking trails. Facility- and management-related terms, including Signage, Bus Stop, and
Terminal, were also observed, reflecting the presence of infrastructure- and service-related
topics in tourists’ evaluations.

4.2. Co-Occurrence Network Analysis

This study conducted a co-occurrence network analysis to identify semantic rela-
tionships among keywords extracted from tourist reviews. The initial network consisted
of 100 nodes and 3502 edges, with a network density of 0.707, indicating a highly in-
terconnected keyword structure with strong semantic cohesion. Applying a frequency
threshold (co-occurrence ≥ 36) to remove weak connections refined the network to 99 nodes
and 895 edges. Modularity-based community detection identified five distinct clusters
representing semantically coherent thematic groups (see Figure 4).
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Figure 4. Result of co-occurrence network analysis (Source: Authors).

As shown in Figure 4, the network displays five distinct clusters that vary in size and
centrality. The node size is proportional to degree centrality, whereas the edge thickness
represents the strength of co-occurrence relationships. To improve readability, only the
50 most central keywords are labeled in the visualization, while all keywords were retained
in the network analysis. Highly central keywords such as Sea, Bus, Road, Beach, and Park
occupy prominent positions within the network and represent core concepts underlying
tourists’ perceptions of coastal trails. The keywords, themes, and interpretations of each
cluster are summarized in Table 2.

Table 2. Keyword theme by cluster in co-occurrence networks.

# Main Keyword Theme Meaning of Composition

1
Sea, Coast, Wind, Weather, Scenery,

Deck, Photography, Trees,
Happiness, View

Natural landscapes
and

Emotional experiences

Natural environmental elements and
positive emotional responses associated
with scenic coastal walking experiences.

2

Bus, End Point, Seawall,
Terminal, Bus Stop,

Starting Point, Utilization,
Restaurant, Enter

Mobility
and Accessibility

Transportation facilities and route access
conditions that facilitate coastal

trail travel.

3

Road, Information,
Mountain trail,

Direction, Signage,
Need, Construction,

Ribbon

Course information and
Trail management

Route guidance, safety information, and
trail maintenance-related perceptions.

4 Park, Tough, Descend,
Scenery, Next

Challenging and
Restorative experiences through

walking tourism

Physical challenges and psychological
restoration experienced during

walking activities.

5
Beach, Viewpoint,

Forest trail, Connect,
Cross, Make

Regional Connectivity and
Destination Linkages

Connections among attractions and
continuous travel experiences along

coastal trail networks.
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The co-occurrence network revealed a multi-layered thematic structure within tourists’
experiences of coastal walking trails, indicating that several key concepts were intercon-
nected across clusters. The five clusters revealed several recurring dimensions of tourists’
experiences of coastal walking trails. Cluster 1 was characterized by keywords related
to natural landscapes and emotional experiences, whereas Cluster 2 primarily reflected
mobility and accessibility. Cluster 3 contained keywords associated with route information
and trail management, while Cluster 4 represented physically challenging yet restorative
walking experiences. Cluster 5 emphasized regional connectivity and destination linkages
along the trail network. Overall, the co-occurrence network demonstrates that tourists’
perceptions of coastal trails encompass environmental, functional, and experiential aspects.

4.3. Sentiment Analysis

The sentiment analysis results distinguished the three trails (see Table 3). Documents
refer to the number of reviews collected per trail, whereas document length indicates the
average number of words per document. Sentiment words were classified into four levels,
strongly positive, positive, strongly negative, and negative, by assigning scores of +2, +1,
−2, and −1 based on sentiment intensity. In addition, the positive count is the number of
words with a positive sentiment and their ratio relative to the total word count. Similarly,
negative count is the number of words with negative sentiments and their ratio relative
to the total word count. Finally, the sentiment score is the net sentiment score derived by
subtracting the sum of the scores for negative words from the sum of the scores for positive
words in a review [61–63].

Table 3. Result of sentiment analysis.

Trail Doc
Doc

Length

Sentiment Words

+2 +1 −2 −1
Positive
Count

(%)

Negative
Count

(%)

Net
Senti
Score

Haeparang 7167 14.69 1817 2880 1429 2319 4697
(55.62%)

3748
(44.38%) 1337

Namparang 5822 10.01 1142 1663 880 1433 2805
(54.81%)

2313
(45.19%) 754

Seohaerang 7027 12.14 1466 2368 1094 1601 3834
(58.72%)

2695
(41.28%) 1511

Total 20,016 12.43 4425 6911 3403 5353 11,336
(56.42%)

8756
(43.58%) 3602

Note: Doc = number of reviews; Doc Length = average number of words per review. Sentiment scores were
calculated using the KNU Korean Sentiment Lexicon.

As shown in Table 3, all three coastal trails showed positive sentiments in reviews.
Among them, the Seohaerang Trail had the highest percentage of positive words (58.72%)
and the highest net sentiment score (1511 points. This was followed by the Haeparang
(positive word ratio 55.62%, net sentiment score 1337 points) and Namparang (positive
word ratio 54.81%, net sentiment score 754 points) trails. Figure 5 further illustrates these
differences. Seohaerang trail showed the highest average and cumulative sentiment scores,
whereas Namparang trail recorded the lowest values on both indicators. Haeparang trail
occupied an intermediate position between the two.
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Figure 5. Sentiment score of coastal trails (Source: Authors). Note: Average sentiment score refers
to the mean sentiment score per review, whereas total sentiment score represents the cumulative
sentiment score across all reviews.

The proportions of review texts representing positive, negative, and neutral sentiment
polarity values for each coastal trail are presented in Table 4. While differences existed
among trails, the proportion of reviews with positive sentiments was generally higher
than that of negative reviews. However, neutral polarity values accounted for over half
(56.52–65.05%) of the reviews in each trail. This relatively high proportion reflects the
presence of non-sentiment-bearing terms and the coexistence of positive and negative
expressions within individual reviews.

Table 4. Proportion of sentiment characteristic.

Trail Doc
Proportion

Positive (+) Negative (−) Neutral

Haeparang 7167 25.74% 17.73% 56.52%
Namparang 5822 20.37% 16.18% 63.45%
Seohaerang 7027 20.92% 14.03% 65.05%

Total 20,016 22.49% 15.98% 61.53%
Note: Neutral sentiment refers to reviews with an overall sentiment score equal or close to zero.

The qualitative evidence from the sample reviews further illustrates the emotional
patterns tourists express. Positive reviews often show a deep sense of happiness, gratitude,
and surprise at the beauty of coastal scenery.

Haeparang-trail Course 8 is the Path of Happy Love: The path to the Ulsan Grand
Bridge Viewpoint was lined with such a beautiful, lush forest that I can’t even
describe how happy I felt the entire way. . . .. . . Arriving at Ilsanji, I thought I’d
definitely walk the Haeparang Course 8 again someday. Once more, I want to say
thank you to Course 8 for giving me such a happy vibe and so much happiness.

(anonymous reviewer #1)

By contrast, negative reviews are typically related to inadequate management
or infrastructure. This type of review demonstrates that even with positive experi-
ences, practical issues, such as trail accessibility and maintenance, significantly impact
tourist satisfaction.

Hakkadari’s Haeparang Trail Course 34 Travel Review: The view of the East Sea
from Mukho Lighthouse was spectacular. One regret was that the starting point
marker for Course 34 was just by the roadside with no sign, making it easy to
miss. Also, be aware that the end of Mangsaeng Beach is under construction, so
you can’t follow the ribbon and must take a detour.
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(anonymous reviewer #2)

Overall, the sentiment analysis revealed that tourists expressed predominantly positive
emotions toward coastal walking trails. Positive sentiment was primarily associated with
scenic landscapes and enjoyable walking experiences, whereas negative sentiment was
more frequently related to route management, accessibility, and infrastructure conditions.
These findings demonstrate that both environmental and functional attributes constitute
important dimensions of tourists’ evaluations of coastal trail experiences.

4.4. Spatial Analysis

This study conducted spatial analysis to explore the spatial distribution of tourist
attractions as perceived by coastal trail tourists. The frequency of the 70 tourist attractions
is shown by circle size, and the average sentiment score is shown by color. The colors
were visualized such that deep red represented more positive evaluations, deep blue
represented more negative evaluations, and lighter colors represented evaluations closer to
neutral (0). The analysis revealed a pattern in which the positive and negative evaluations
clustered locally. Specifically, the northwestern, southwestern, and northeastern coastal
regions generally exhibited clusters of tourist attractions receiving positive evaluations. In
contrast, the central-eastern and southeastern coastlines displayed a complex mix of tourist
attractions receiving both negative and positive evaluations (see Figure 6).

 

Figure 6. Spatial distribution of tourist attractions (Source: Authors). Note: Circle size represents the
frequency of tourist attraction mentions, while color indicates the average sentiment score. Darker
colors represent stronger sentiment values. Blue line = Haeparang trail; Red line = Seohaerang trail;
Green line = Namparang trail.

In some areas, tourist attractions had a high number of reviews but negative senti-
ment scores, suggesting that these attractions consistently provide tourists with negative
experiences. Excellent tourist attractions that simultaneously secured a high number of
reviews and positive evaluations also existed. These exploratory findings indicate that
tourist satisfaction and dissatisfaction vary spatially along coastal trails. Therefore, a quanti-
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tative spatial statistical analysis was conducted to identify statistically significant hot spots
(clusters of excellent tourist attractions) and cold spots (clusters requiring improvement).

First, a Global Moran’s I analysis was conducted to determine whether the average sen-
timent scores of the 70 tourist attractions exhibited a spatially random pattern or clustering
tendency. The spatial weight matrix was constructed using the K-Nearest Neighbors (KNN)
method. Following sensitivity tests using alternative neighbor specifications (k = 4, 6, 8),
k = 6 was selected because it provided a stable spatial connectivity structure while avoiding
excessive smoothing of local spatial relationships. The analysis included all 70 tourist
attractions. The results showed a Global Moran’s I value of 0.331, indicating positive spatial
autocorrelation. The associated p-value (0.001) and z-score (5.7789) confirmed that the
pattern was highly significant. Therefore, tourist attraction sentiment scores exhibited a
statistically significant clustered spatial pattern rather than a random distribution.

Following the confirmation of spatial autocorrelation, Local Indicators of Spatial
Association (LISA) were applied to identify local clusters. Among the 70 tourist attractions,
23 (32.9%) were classified as statistically significant local clusters. Six attractions formed
HH (High–High) clusters, indicating concentrations of highly rated attractions surrounded
by similarly highly rated neighboring attractions. These clusters were primarily located
along the southwestern and northeastern coastal regions. Twelve attractions were classified
as LL (Low–Low) clusters, indicating concentrations of relatively low-rated attractions,
mainly distributed along the southeastern and eastern coastlines (see Figure 7).

 

Figure 7. Result of LISA analysis (Source: Authors). Note: HH = High–High cluster;
LL = Low–Low cluster; HL = High–Low outlier; LH = Low–High outlier. Statistical significance was
assessed using 999 permutations and a significance level of p < 0.05. Blue line = Haeparang trail; Red
line = Seohaerang trail; Green line = Namparang trail.

In addition to the HH and LL clusters, five tourist attractions were identified as spatial
outliers. Three attractions were classified as HL (High–Low) clusters, indicating locations
with relatively high sentiment scores surrounded by neighboring attractions with lower
sentiment scores. Two attractions were classified as LH (Low–High) clusters, indicating
locations with relatively low sentiment scores situated within areas characterized by higher
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surrounding sentiment scores. These results demonstrate that tourist evaluations are not
spatially homogeneous and that substantial local variation exists even within broader
clusters of positive or negative sentiment.

5. Discussion
This study explored how tourists experience and evaluate Korea’s coastal trails by

integrating text mining, sentiment analysis, and spatial analysis of online reviews. The
findings suggest that walking tourism is not merely a recreational activity but a multidimen-
sional experience shaped by interactions among natural landscapes, mobility conditions,
emotional responses, and spatial contexts. By examining both textual narratives and spatial
patterns, this study contributes to a more comprehensive understanding of how tourists
perceive and emotionally engage with coastal trail environments.

The five clusters derived from the co-occurrence network analysis captured diverse
aspects of walking tourism. The results revealed that tourists’ experiences were organized
around themes of natural landscapes, mobility, trail management, emotional restoration,
and destination connectivity. In particular, environmental keywords such as Sea, Beach,
Coast, Wind, and Scenery occupied central positions within the network, indicating that
aesthetic appreciation of coastal environments forms the core of walking tourism experi-
ences. This finding is consistent with previous international studies that describe walking
tourism as an embodied encounter with nature that promotes psychological restoration and
personal reflection [21,28,32]. Similarly, research on the Kumano Kodo pilgrimage route
in Japan highlighted how walking experiences generate emotional attachment through
interactions with natural and cultural landscapes [24]. The present study extends these find-
ings by demonstrating that such restorative experiences are also evident across large-scale
coastal trails in Korea.

The sentiment analysis revealed that tourists generally expressed positive emotions
regarding their coastal trail experiences. Overall, the positive reviews were primarily at-
tributed to natural landscapes and emotional experiences (Cluster 1). In contrast, negative
emotions were almost entirely linked to Course information and Trail management (Clus-
ter 3), with core keywords including ‘signage,’ ‘construction,’ and ‘danger.’ An important
finding was the relatively high proportion of neutral reviews (61.53%). While this could
partly reflect limitations of sentiment lexicons in capturing context-dependent emotional
expressions, it may also indicate the functional nature of walking tourism reviews. Unlike
reviews of hotels or restaurants, many walking trail reviews contain practical information
regarding routes, transportation, facilities, and trail conditions. Consequently, tourists often
describe their experiences in factual and informational terms rather than through explicit
emotional expressions. Therefore, the large proportion of neutral reviews should not be
interpreted as evidence of emotional absence but rather as a characteristic of UGC with
walking tourism. This interpretation supports previous studies suggesting that tourism
reviews frequently combine experiential and informational functions [35,37].

The predominance of positive emotions observed in this study is consistent with
previous research conducted in outdoor and trail-based tourism settings. For example, A
study reported that visitors to protected natural areas frequently expressed positive senti-
ments associated with landscape appreciation and recreational enjoyment [61]. Similarly,
A study, analyzing social media content related to tourism in Nepal, found that positive
emotional expressions were strongly associated with scenic environments and outdoor
experiences [14]. The consistency of these findings across different geographical contexts
suggests that emotional benefits derived from walking and nature-based tourism may
represent a common characteristic of outdoor recreation experiences.
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Finally, spatial analysis revealed that tourists’ emotions exhibited spatial autocor-
relation rather than a random distribution. A significant Global Moran’s I index (0.331,
p = 0.001) provided statistical justification for the LISA analysis, successfully deriving an
emotional geo-map along the linear coastal trail. The presence of outlier clusters (HL and
LH) suggests that, even within the same trail, individual tourist attractions can exhibit out-
standing or poor effects relative to their surrounding tourism environment. Consequently,
spatial analysis deepened our understanding of how tourist perceptions and evaluations of
coastal trails are geographically distributed.

From the perspective of emotional geography, emotions are understood as relational,
contextual, and spatially embedded rather than fixed individual attributes [45,48]. The
spatial clustering identified through Moran’s I and LISA analyses supports this perspective
by demonstrating that tourists’ emotional evaluations were not randomly distributed across
space. Instead, positive and negative emotional experiences tended to concentrate within
particular coastal regions. These findings suggest that emotions emerge through interac-
tions between tourists and specific environmental, infrastructural, and spatial conditions,
reinforcing the view that tourism experiences are inherently place-dependent.

5.1. Theoretical Contribution

First, it contributes methodologically by proposing a framework that integrates text
mining, sentiment analysis, and spatial analysis to connect the textual and spatial dimen-
sions of the tourist experience. This framework applies emotion to space in the context of
coastal trails and walking tourism following prior research [14,15,19,45]. It also presents a
methodology for analyzing UGC by spatially analyzing sentiment patterns along tourism
routes. This study deepens the spatial understanding of emotional experiences by spatially
visualizing and interpreting tourists’ emotional expressions using textual data.

Second, by applying affect scores to the LISA within a linear tourism context, this
study revealed tourist satisfaction as a geographically manifested phenomenon influenced
by spatial autocorrelation rather than a simple overall destination average. This framework
provides a new theoretical perspective for understanding regional tourism performance
and disparities by identifying outstanding tourist spots (hot spots) and those requiring
improvement (cold spots). Consequently, this study emphasizes that walking tourism
on coastal trails is a spatially embedded emotional experience that extends beyond mere
physical movement. This reflects the growing tendency to conceptualize tourism spaces
not as static and physical, but as emotional and dynamic [39,41].

Finally, this study provides empirical evidence that accessibility, trail management,
and environmental quality jointly influence tourists’ perceptions and emotional evalua-
tions. The coexistence of positive emotional expressions related to scenery and restoration
alongside negative sentiments associated with route guidance, signage, and maintenance
suggests that both experiential and functional attributes are important determinants of
walking tourism experiences. This finding broadens existing understandings of coastal
trail tourism by highlighting the interconnected roles of emotional, environmental, and
managerial factors.

5.2. Practical Implications

First, the results highlight the importance of preserving and enhancing natural land-
scape resources along coastal trails. Keywords associated with the sea, beaches, scenery,
wind, and viewpoints occupied central positions within the co-occurrence network and
were strongly associated with positive emotional responses. Trail managers should there-
fore prioritize landscape conservation and maintain visual quality along walking routes, as
these environmental attributes constitute core elements of tourists’ experiences.
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Second, accessibility and transportation infrastructure should be considered integral
components of coastal walking tourism. The prominence of keywords related to buses,
terminals, bus stops, and route endpoints indicates that tourists place substantial impor-
tance on convenient access and mobility. Improving public transportation connections
and providing clear information regarding access points may enhance the overall visitor
experience and encourage greater participation in walking tourism.

Third, the results consistently identified route guidance and trail management as
important concerns. Negative evaluations were frequently associated with signage, con-
struction, route deviations, and maintenance issues. Therefore, destination managers
should implement continuous monitoring of trail conditions, improve directional signage,
and provide real-time information regarding route changes or temporary disruptions. Such
measures may reduce visitor inconvenience and improve satisfaction levels.

Fourth, the spatial analysis suggests that management strategies should be differ-
entiated according to local conditions rather than applied uniformly across the entire
coastal trail system. Significant spatial clusters of positive and negative sentiment in-
dicate that destination quality varies geographically. Areas identified as High–High
clusters may serve as benchmark destinations, whereas Low–Low clusters should be
prioritized for infrastructure improvements and targeted management interventions. A
place-specific management approach may therefore be more effective than standardized
national-level policies.

Finally, this study demonstrates the practical value of UGC as a monitoring tool for
tourism management. Online reviews provide continuous and large-scale feedback re-
garding visitor experiences, emotions, and service quality. Tourism organizations and
local governments can utilize such data to identify emerging issues, evaluate visitor
satisfaction, and support evidence-based decision-making for coastal trail development
and management.

5.3. Limitations and Future Research

First, the data sources were limited to the ‘Durunubi’ platform. Although these data
are highly reliable and noncommercial, they may introduce sample bias. This could exclude
the perspectives of tourists who do not use this platform or prefer other media. This
may not represent the attitudes of tourists, residents, or overseas visitors who record their
experiences on other platforms. Future studies should integrate reviews from multiple
platforms to capture a broader range of experiences.

Second, by focusing on coastal walking trails, the generalizability of this study to other
types of trails (e.g., urban and mountainous) is limited. Research comparing diverse trail
environments can clarify the differences in tourist experiences. Finally, this study identified
the presence and location of tourist attraction clusters but did not statistically model the
reasons for their existence. Future research should integrate other spatial data and clarify
the causal relationships among various factors, thereby identifying specific environmental
and management factors.

Another limitation relates to the operationalization of emotion. Emotional geography
emphasizes the fluid, embodied, and contextual nature of emotions [45], whereas this
study quantified emotions using aggregated sentiment scores derived from textual reviews.
Although this approach enabled large-scale spatial analysis, it inevitably simplified complex
emotional experiences into numerical indicators. Therefore, the emotional maps produced
in this study should be interpreted as representations of aggregated emotional expressions
rather than direct measures of tourists’ lived emotional experiences. Future studies could
incorporate more fine-grained spatiotemporal approaches, such as GPS-based trajectory
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data, experience sampling, or longitudinal sentiment tracking, to better capture emotional
dynamics during walking experiences.

6. Conclusions
This study examined tourists’ emotional experiences and evaluations of Korea’s three

major coastal trails, the Haeparang, Namparang, and Seohaerang trail, using online review
data. Drawing on the perspective of emotional geography, the study integrated text mining,
co-occurrence network analysis, sentiment analysis, and spatial analysis to investigate how
tourists perceive and emotionally respond to coastal walking tourism experiences.

The findings revealed that tourists’ experiences of coastal trails are organized around
multiple interconnected dimensions. Frequency and co-occurrence network analyses
showed that natural landscape elements, including the sea, beaches, scenery, and wind,
occupied central positions in tourists’ narratives. At the same time, accessibility, trans-
portation, route information, and trail management emerged as important components
of the walking experience. The co-occurrence network further identified five thematic
clusters representing natural landscapes and emotional experiences, mobility and accessi-
bility, course information and trail management, challenging and healing experiences, and
regional connectivity.

The sentiment analysis demonstrated that all three trails generated predominantly
positive emotional responses. Positive sentiments were mainly associated with scenic
landscapes, restorative experiences, and enjoyment of walking activities, whereas negative
sentiments were more frequently related to infrastructure conditions, route management,
and accessibility issues. Among the three trails, the Seohaerang trail exhibited the high-
est overall sentiment scores, while the Namparang trail recorded comparatively lower
emotional evaluations.

The spatial analysis revealed significant spatial clustering of emotional evaluations.
Positive sentiment clusters were concentrated in specific coastal regions, whereas negative
sentiment clusters appeared in other areas, indicating that tourists’ emotional experiences
are spatially differentiated rather than randomly distributed. These findings suggest that
environmental quality, accessibility, and management conditions collectively shape tourists’
perceptions of coastal walking destinations.

Overall, this study contributes to identifying the thematic, emotional, and spatial
dimensions of tourists’ experiences, the study provides a more comprehensive under-
standing of how coastal trails are perceived and evaluated. The findings may serve as a
useful foundation for future research and evidence-based management strategies aimed at
enhancing the quality and sustainability of coastal trails.
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