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Abstract: Balancing tourism seasonality remains a significant challenge in the management of tourist
attractions. Despite existing research on the impact of seasonality from the perspectives of tourist
intention cognition and spatial theory, gaps still exist in the relevant literature. This study examines
16 5A-level scenic spots in China with peak-season, flat-season, and off-season, utilizing 8,385 tourist
reviews from Ctrip.com as data. The LDA topic model is employed to analyze Tourism destination
image (TDI) under seasonality of destination, and the spatial levels (SL) model is combined to analyze
the spatial hierarchy of these images. The findings reveal an association between TDI and the SL
under seasonality of destination. For instance, peak-season TDI themes (e.g., 'viewing the scenery’)
exhibit a support level of 0.789, while off-season themes (e.g., 'relaxed itinerary') reach 0.682,
reflecting tourists” prioritization of functional versus psychological dimensions across seasons. The
proposed TDI-SL correlation theory bridges supply-side spatial resource allocation with tourists’
perceptual dynamics, offering a novel framework to rebalance seasonal demand-supply gaps
through strategic spatial planning and image recalibration. Practically, this framework guides
destination managers to design season-specific strategies, such as optimizing crowd management in
peak seasons or promoting immersive experiences in off-seasons.

Keywords: seasonality of destination; tourism destination image (TDI); spatial levels (SL); latent
dirichlet allocation (LDA)

1. Introduction

Seasonality is a critical challenge faced by tourist attractions globally, leading to imbalanced
resource allocation and fluctuating visitor satisfactionll. Recent studies emphasize that over 70% of
destinations worldwide report significant seasonal demand disparities, underscoring the urgency of
addressing this issuelil. Tourism seasonality has a significant impact on tourists' needs and
behaviorsliil, which poses great challenges to the management of tourist destinationsli*l. During the
peak tourist season, the number of visitors to tourist destinations will "surge" and become crowded.
The rush in the number of visitors leads to an increase in prices, supply shortages, and a decline in
service quality at tourist destinations. The tourist destination shows a phenomenon of supply and
demand imbalance, which poses a great challenge to the management of the tourist destination.
Seasonality of destination affects tourists' actual perception and experience of the destination, which
in turn affects tourists' travel motives and decisions. The different landscape characteristics presented
by the tourist destination under seasonal differences and the different travel experiences brought to
tourists form the behavioral intentions of tourists.

Therefore, the tourism destination image (TDI) is an intuitive reflection of tourists' choice and
experience of the tourist destination!VIlVil. In different seasons, there is a significant relationship
between the service quality of the tourist destination and the behavioral intention of tourists. For
example, the peak season in Hainan Island, China, is mainly concentrated in winter, especially during
Christmas and the Spring Festival, when the number of visitors and tourism revenue both reach their
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zenith. Statistics show that in 2019, the winter tourism revenue of Hainan Island accounted for nearly
70% of the annual tourism revenue. During the peak season, visitors mainly come from cold regions,
and they hope to enjoy the warm climate and beaches by going to Hainan Island. In summer, due to
the hot weather, the number of visitors is relatively small, but the price of tourism products will also
be relatively low at this time, and some visitors will choose to go to Hainan Island in summer to enjoy
a more cost-effective travel experience. Seasonality challenges are not unique to Hainan Island but
are a global phenomenon. For instance, European ski resorts such as St. Moritz in Switzerland face
extreme seasonality, with visitor numbers peaking in winter but plummeting in summer despite
promoting hiking and cultural activities!*ill. Similarly, Japan’s cherry blossom tourism creates a short-
lived surge in spring, overwhelming infrastructure in cities like Kyoto, while Caribbean beach
tourism dominates winter months but faces economic instability during hurricane seasons!viil.

However, is there a correlation between tourism destination image (TDI) and geographical
space? The spatial distribution of tourism resources and seasonal demand have a certain degree of
compatibility to some extent. Current demand-side strategies, such as price discounts or seasonal
marketing campaigns, often fail to address structural mismatches. For example, off-season discounts
in Hainan may boost short-term visitation but risk devaluing destination brands, while infrastructure
expansions for peak crowds lead to underutilization and financial strain. These approaches treat
symptoms rather than root causes, necessitating a supply-side framework integrating spatial
resource dynamics.Tourism resources in different geographical spaces have different seasonal
characteristics, and tourists' behavioral intentions will be affected by these characteristics. The
landscape characteristics of the tourist destination are based on spatial levels (SL) iXl. Therefore, SL
brings colorful, diverse, and vibrant tourism landscapes to tourists. The changes in the natural
environment and the growing tourism demand show differentiated characteristics under different
seasonsil, which leads to the dynamic replacement of internal resource elements in SL. While prior
studies have explored seasonality through tourist intention cognition (Choe et al., 2019) and spatial
theory (Ahas et al., 2007), recent reviews highlight a critical gap in integrating supply-side spatial
resource allocation with tourists’ perceptual dynamics (TDI). For instance, Martin et al. (2019)
emphasized that existing strategies predominantly address demand-side adjustments (e.g.,
pricing)lxil, yet fail to resolve structural mismatches between spatial resource distribution and
seasonal demand. Similarly, Liu et al. (2021) noted the absence of empirical frameworks linking TDI
to spatial hierarchies (SL) under seasonal variations, underscoring the need for dynamic models that
bridge cognitive-emotional perceptions with physical space planningl¥iil. Recent research highlights
the need for integrated frameworks to bridge TDI and spatial hierarchy (SL) in seasonality
management. This study aims to:

(1) Investigate the dynamic relationship between TDI and SL under seasonal variations;

(2) Identify actionable strategies for optimizing spatial resource allocation across peak, flat, and
off-seasons;

(3) Analyzing how spatial resource distribution and TDI collectively shape seasonal imbalances
for destination managers to mitigate seasonality effects.

2. Literature Review

Seasonality of destination refers to the temporary changes in tourism phenomena influenced by
seasonal variations'], environmental changes, vacation periods, and changes in demand]. These
changes are primarily reflected in fluctuations in the number of visitors, visitor spending, traffic
volumes, employment, and services ¥Vil. As a characteristic of the tourism industry, seasonality leads
to imbalances and fluctuations in supply and demand, posing significant challenges to the
sustainable development of tourist destinations*Viil. It has become an issue that is "easy to understand
but difficult to resolve" for managers and has always been a focus of academic researchiil,

To mitigate the impact of seasonality on tourist destinations, scholars have proposed measures
such as adjusting holiday systems!**], promoting off-season travel™l, improving transportation
accessibilityl ], adjusting flight prices, and optimizing hotel booking mechanisms. In terms of


https://doi.org/10.20944/preprints202503.0422.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 March 2025 d0i:10.20944/preprints202503.0422.v1

3 of 14

research methods, time series models and other approaches have been suggested to enhance the
accuracy of predictions!®il, providing a quantitative basis for policymaking and balancing the
negative effects of seasonalityiil. Additionally, tourist destinations can develop festive activities
and business tourism based on their strengths and adopt differentiated marketing strategies tailored
to seasonal characteristicsivl,

From a theoretical perspective, seasonal changes create perceptual differences in the
environment and emotions for touristst*l. For instance, the physiological state of outdoor tourists
and the destination environment during winter differ significantly from other periods, leading to
unique, contradictory, novel, and unconventional scenic experiences. During the peak season,
tourists have a strong will to travel, but the costs are higher®il, and they are more concerned about
the congestion and service quality at the destinationiil. In contrast, during the off-season, the
number of tourists decreases, and so does the spending, but tourists place more emphasis on the
unique experiences and cost-effectiveness of the destinationiiil,

Tourist destination image (TDI) is the perception of an area by tourists, a stream of consciousness
formed by external influences on the human brain[3]™*l. However, since some cognitive elements of
a destination are observable and measurablel**] while others are abstract and non-concrete, scholars
have proposed the "cognitive-emotional" TDI concept frameworkxil. This framework posits that
TDI towards a destination are significant factors influencing destination choicelil. Tt suggests
viewing the seasonality of a destination to explore the interrelationships between variables such as
tourists' behaviors and phenomena during peak and off-seasonsiill. By analyzing the relationship
between the perceived image of a destination and tourists' satisfaction[**Vl, Joyalty!*>>l, and
motivation, effective management of the destination can be achieved!™*Vil, Recent research has
highlighted the significance of cognitive - affective perception in the formation of Tourist Destination
Image (TDI). For example, Kim et al. (2018) pointed out that seasonal variations in environmental
stimuli, such as winter landscapes, can trigger different emotional reactions, which in turn change
tourists' spatial engagementiill, This is consistent with the spatial hierarchy theory, which suggests
that sensory and symbolic spaces interact dynamically to influence seasonal behaviors.

For the abstract and non-specific cognitive elements in tourist destinations, some scholars have
proposed the spatial theory of tourist destination image, dividing the seasonality of tourist
destinations into five major spatial levels (SL): physical, sensory, perceptual, cognitive, and
symbolict »vii Ilxxix 1 The TDI is seen composed of functional features (tangible landscapes,
accommodations, etc.) and psychological features (intangible atmosphere, feelings, etc.), representing
a three-dimensional continuum of "feature-whole, functional-psychological, general-unique"™!. The
SL theory argues that the TDI is not unique, fixed, and universal, but varies in different destination
perceptions!MilXiil Relevant scholars have conducted research on different scale types of tourist
destinations, such as scenic spots, cities, and countriesiiil, using methods like web text analysis™iv],
cognitive mapping, and questionnaire interviewsPVl. The updated research content has provided
recommendations for various types of tourist destinations in terms of adjusting strengths and
weaknesses, market analysis, marketing and promotion, and enhancing competitiveness Vil

Despite the gradual refinement and deepening of the current research branches on TDI, there
are still the following shortcomings: First, the flatness of TDI research content. Whether it is Coucellis'
geospatial hierarchy model, which divides geospatial space into five spatial levels: physical, sensory,
perceptual, cognitive, and symbolic¥Viil, or Buhalis' 6A system containing attractions, accessibility,
amenities, available packages, activities, and ancillary services[5]™Viill, both are centered around the
"cognitive-emotional" elements to present the tourism intention in the form of diagrams, tables, and
texts. There is a lack of spatialized research on the cognitive theory of TDI. Secondly, the group
perspective on TDI is rigid. Current research often treats all visitors to a tourist destination as a single
group and analyzes the formed image, ignoring the fact that the objective spatiotemporal changes in
tourist destinations can bring different perceptual differences and satisfaction levels to visitor groups
at different timesl'6120122], thereby affecting the formation of TDI. Third, the application of the findings
of image research on a single type of tourist destination is limited. There are many studies on the
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image of a single type or region of tourist destinationl®l®l32], and most of them are focused on a
particular attraction, city, or country, which limits the conclusions and recommendations generated
to a single study area, making it difficult to interactively apply and refer to the elements of a
perceptual image, and limiting the scope of practical applicationl?l. Therefore, whether it is
possible to associate cognitive theory with SL theory to expand the research content is worth
exploring. Post-2020 research underscores the growing relevance of digital data (e.g., social media)
in analyzing TDI dynamics,while spatial hierarchy models have been applied to urban tourism
resilience during climatic disruptions.

Existing research on demand-side strategies, such as seasonal pricing (Merkert & Webber, 2018)
and infrastructure adjustments (Boto-Garcia & Perez, 2023), has provided partial solutions to
seasonality. However, these approaches neglect the interplay between spatial resource allocation (SL)
and tourists’ cognitive-affective perceptions (TDI). Connell et al. (2015) argued that static spatial
models (e.g., Couclelis” hierarchy) inadequately capture seasonal behavioral shifts!¥ixl, while Buhalis’
6A framework (Buhalis, 2000) overlooks psychological dimensions. Recent studies (Shang & Luo,
2023; Lee & Park, 2023) further emphasize the need for dynamic frameworks that map TDI themes to
spatial hierarchies across seasons —a gap this study addresses by combining LDA-based TDI analysis
with SL theory!lllil. To reveal whether there is a correlation between TDI and SL, this study uses the
Latent Dirichlet allocation (LDA) topic extraction modell'il, selects 165A-level tourist attractions in
China with typical seasonal characteristics as research samples, divides these scenic spots into peak,
flat, and off-seasons, extracts TDI under seasonal differences, explores the correlation between TDI
and SL under seasonal differences, and provides relevant suggestions for the targeted management
and marketing promotion of seasonality of destination. The LDA model’s hyperparameters (a=0.1,
=0.01) were optimized via perplexity tests and topic coherence validation.The elbow method
determined K=10 topics, ensuring semantic distinctness (e.g., 'scenery viewing' vs. 'price
sensitivity').Potential biases arise from Ctrip.com’s user demographics, predominantly domestic
Chinese tourists. While this aligns with the study’s focus on 5A-level attractions, future research
should incorporate international platforms (e.g., TripAdvisor) to enhance generalizability.The SL
framework was operationalized by mapping LDA themes to spatial hierarchies: physical (tangible
resources), cognitive (emotional perceptions), and symbolic (abstract associations). For example,
‘crowded queues' in peak seasons were classified under physical space, while 'relaxed atmosphere'
in off-seasons reflected cognitive space.

3. Data Sources and Research Methods

3.1. Selection of the Study Population

Quantifying and analyzing TDI of smaller tourism destinations (e.g., tourist attractions) can
better meet the needs and desires of the target market and provide valuable insights for fine-grained
destination management 1. The seasonal intensity index threshold (23.5) was determined through
pilot analyses of 318 attractions, ensuring selected cases exhibited statistically significant
seasonality (p<0.05). This threshold aligns with Mattos & Carlos’ (2018) classification of ‘high
seasonality” destinationsllil. The final selection of 16 attractions balances representativeness and
analytical feasibility, as smaller samples allow deeper thematic analysis without sacrificing
generalizabilityllivl. Therefore, we used data from the official website of the Chinese Ministry of
Culture and Tourism to compile a list of 318 5A-level tourist destinations as of July 2022. Referring
to the data acquisition format of existing studies VIV, attention index queries were performed on
the Baidu Index using the name of each scenic spot as the keyword to serve as the base data for
seasonal intensity evaluation. We used continuous smooth data of 2017, 2018, and 2019 as the data
source after taking the effect of the COVID-19 pandemic on the network attention index into
consideration. The seasonal intensity of 318 tourist attractions was measured separately according to
the seasonal intensity index with a high usage rate, and finally 16 5A-level tourist attractions with
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seasonal intensity indexes greater than 3.5 for three consecutive years were selected as representative
study areas (Table 1).

Table 1. Seasonal intensity index of tourist attractions, 2017-2019.

201 201 201
Scenic Areas ; 20182019 Scenic Areas 2019

Chengde Summer Palace Scenic
6.395.74 6.8  Yannanfei Tea Field Scenic Area 3.664.354.36

Area
Nanshan Daxiaodongtian Tourism
Jinshi Beach Scenic Area 5.19 6.05 4.88 4.795.149.01
Area
12.2
Jiangwan Scenic Area, Wuyuan 4.07 ; 5.5 Jiuzhaigou Tourist Attractions  8.177.158.18
Dajue Mountain Scenic Area  4.145.11 3.9  Golden Silk Gorge Scenic Area  3.956.11 6.54
10.8
Liu Gong Island Scenic Area  4.08 4.56 9 Qinghai Lake Scenic Area 6.646.265.22
Yellow River Mouth Ecotourism 13.7
4.416.01 Kanas Scenic Area 4.235.21 8.64
Area 7
Longtan Grand Canyon Scenic
3.974.12 4.05 Nalati Scenic Area 4.464.984.22
Area
10.7
Enshi Grand Canyon Scenic Area 3.625.38 6.5 Bayinbruck Scenic Area 4.923.67 6

3.2. Data Sources and Processing

We crawled all the review data available under 16 tourist attractions from Ctrip’s official website
by writing code in Python. A total of 8385 valid reviews were obtained after removing incomplete,
invalid content, and duplicate reviews. On the basis of counting the number of reviews per month
for each scenic spot, months with traffic greater than the annual average monthly traffic for each
scenic spot were classified as peak season, months with traffic of 80-100% of the annual average
monthly traffic were classified as flat-season, and months with traffic less than 80% of the annual
average monthly traffic were classified as off-season season. The three types of seasonal reviews for
each of the 16 tourist attractions were integrated. There were 5666 peak season reviews, 646 flat-
season reviews, and 2073 off-season reviews.

The LDA model’s hyperparameters (a=0.1, $=0.01) were optimized through perplexity tests,
aligning with methodological recommendations by Tan and Xiong (2021) for semantic distinctness
in tourism text analysis!Vil. Additionally, the selection of Ctrip.com data was informed by Zhang et
al. (2020), who validated the platform’s utility in capturing domestic tourists’ perceptions through
user-generated content! Vi .The elbow method determined K=10 topics, ensuring semantic
distinctness (e.g., 'scenery viewing' vs. 'price sensitivity').Prior to the LDA model analysis, we
referred to previous research methods to clean comment textXl. It should be noted that since the
names of the tourist attractions were repeated several times in the text and had an impact on the
probability distribution of other words, they were added to the deactivation word list, and synonyms
were substituted for the same types of words. Potential biases arise from Ctrip.com’s user
demographics, predominantly domestic Chinese tourists. While this aligns with the study’s focus on
5A-level attractions, future research should incorporate international platforms (e.g., TripAdvisor) to
enhance generalizability.The SL framework was operationalized by mapping LDA themes to spatial
hierarchies: physical (tangible resources), cognitive (emotional perceptions), and symbolic (abstract


https://doi.org/10.20944/preprints202503.0422.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 March 2025 d0i:10.20944/preprints202503.0422.v1

6 of 14

associations). For example, 'crowded queues' in peak seasons were classified under physical space,
while 'relaxed atmosphere' in off-seasons reflected cognitive space.

3.3. Research Methodology

Latent Dirichlet allocation (LDA) is a Bayesian-based topic model that mines potential topics in
documents in an unsupervised manner by using co-occurrence features of lexical items in the text to
obtain a text-to-topic distribution. The core idea of the LDA model is to measure the probability
distribution of a document composed of several representative themes, each representing a
probability distribution composed of several words [45]. Compared to other topics, the LDA model
is more concerned with the semantic connotation and potential relationships within the text, which
is beneficial to the overall understanding of the main content of the text. Therefore, in this study, the
LDA model is used to extract the TDI from the text of 16 tourist attraction reviews, in which the
number of themes K and their support are determined based on the elbow rule and manual
adjustment [37]. The following is the procedure for examining the text themes using the LDA model’s
joint distribution formula:

N
P(w.20,01a8) =] | p(010)p(210)p(01pIp(w10)
n=1

where the review text of any tourism destination corresponds to one obeying the Dirichlet
distribution 6 and any topic corresponds to one obeying the Dirichlet distribution ¢; o and f3 are the
distribution hyperparameters of the topic distribution 6 and the topic word distribution ¢,
respectively. Z, w are the final generated TDI topic and topic word after the LDA run, respectively.
Firstly, for the specific running process, the corresponding topic distribution 0 is sampled from the
Dirichlet distribution a; secondly, the topic distribution is used for topical assignment to obtain the
corresponding topic z. Subsequently, the word distribution ¢ of the topic is randomly sampled
according to the word frequency distribution  corresponding to the topic; finally, the corresponding
word w is sampled to generate the corresponding word.

The next step is to explore the actual strength of support for each theme in relation to the
destination image. The strength index (SI) is a quantitative indicator of the strength of a theme and
can be used to indicate the level of interest in each theme by its ‘hotness’[38]. The Sl is calculated as
follows:

_ Sum (i)
£ Sum (t)

where Sltindicates the support of topic I in time window t, Sum (i) indicates the number of comments

)

in which the topic appears in time window t, and Sum (t) indicates the number of all comments in
time window t. The larger the value of SI, the larger the proportion of comment texts related to the
topic, the higher the support of the topic for TDI, and the stronger the topic hotness.

4. Research Findings

4.1. TDI in Tourist Attractions

According to the LDA model, TDI for off-season season, flat-season, and peak season were
extracted, and a total of 41 theme words and their respective counterparts were obtained (Table 2).
Upon categorizing the theme words, it becomes evident that TDI exhibit pronounced seasonal
differences.
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Table 2. TDI during Peak, flat, and off- Seasons.

off-season Season
Degree of Example of a

flat season
Degree of Example of a

Peak season
Degree of Example of a

Key Word Key Word Key Word
ey yroras Support Feature Word ey yroras Support Feature Word ey yoras Support Feature Word
Line
iewing th Pri Tick F 1
Vl;ermlsnci tee 0.789 crowded diszi)clfnt 0.373 icket journey easy  0.682 cWpeope
P Photo, Convenient Relaxed
Landseape = 50 Checkin o ristroute 0347 , Spatial 0.104 ,
comparison Preferential ~ perception Downbhill
Featured 0.039 Snowdrop Tourist 0124 Poorway Spatla.l 0.067 Located
products Yurt routes Direct access  perception Northeast
Landscape Blue Travel Self-drive Kanas Lake
. .02 .
colors 0.085 Cyan methods 0.028 Walks Waterscape 0.055 Waterfalls
L The water Rafting Grassland
Historical monster Travel Natural
legends 0.016 experience 0.023 landscapes 0.026 Snow
& Qianlong P Fun P y
mountains
T01.1r.1s'm 0.015 Crabbing Wonders and 0.019 Wonders Event venue  0.017 R‘ar}Ch
activities by boat scenes stonescape Riding
Cautions 0.008 ID card . Season.al 0.017 Winter Local 0.01 Cozy .
Sun protection perception Cold atmosphere Unpretentious
Wax museum . Build Evaluation Fun
Featured 0.008 Characteristi 0.012 recommendat  0.007
pavilion ’ Artgallery  cbuilding ' Anhui style ions ' Pick up tickets
Ancient
Aestheti Ph h
Local esthetic Photo otography Cultural villages
0.007 . 0.011 . . 0.006
atmosphere locations Tianshan relics Cultural
Atmosphere . .
Mountains heritage
V11La'ge 0.006 Log cabin Security 0.011 Aska1.~1 Weajcher and 0.005 Sunny
dwellings Yurt guarantee protection climate Winter day
For the benefit
Photo . of the nation . Pleasant
Landscape ., 5 Awdliary ) 558 and the people | Ysicaland g o5
recording functions mental state . .
. High altitude
Sunset Science .
reaction
Transport Sicken Spatial Northwest Environment Mist
onop 0005  Contested pane 0.008 o 0.005 Savor
issues perception World al perception
roads carefully
Specialty Lamb . . Sample tea Entertainmen Bonfire
.004 . .004
diet 0.00 Barley Specialty diet - 0.008 Beef and lamb t 0.00 Rollercoaster
The sky is
. Unbearable . Ctrip high and the
Negative 003 disproportion O 0008 Overall 5002 seais wide
comments booking feeling
ate . The whole
Booking .
piece
Physical High-altitude .
andmental 0003 reaction ISP ggps  BMEWACT i jeccons 0002 VO Wores
. colors .
state Fatigue Golden color Perception

During the peak season, the intention themes of "viewing the scenery" and "landscape

comparison" have the highest support levels among tourists. The support level for the theme of

"viewing the scenery” is as high as 0.789, occupying an absolute dominant position. This indicates

that in the peak season, most tourists visit the scenic spots mainly to appreciate the beautiful natural
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scenery. The characteristic words such as "queuing" and "crowded" show that there are many tourists
in the scenic spots during the peak season, and popular attractions are often full of people. Tourists
need to queue to enter the attractions or take photos!], which also indirectly reflects the great
attractiveness of the scenic spots' scenery in the peak season. Even in the face of crowding, tourists
still flock to it. Although the themes of "landscape comparison," "local specialties," "landscape colors,"
and "historical legends" have relatively lower support levels, they also reflect the diversified needs
of tourists for the scenic spots' landscape to a certain extent. For example, "landscape comparison”
may reflect tourists' attention to the differences between different landscapes and their desire to
experience unique visual impacts during their travels. "Local specialties" reflect tourists' interest in
local characteristic items of the scenic spots.

During the flat season, the intention themes of "price discounts" and "travel routes" have the
highest support levels among tourists. The support level for the theme of "price discounts" is 0.373,
which is the most concerned factor for tourists. Characteristic words such as "tickets" and "discounts"
indicate that in the flat season, tourists tend to choose relatively cheaper travel products. Compared
with the peak season, the number of tourists in the scenic spots decreases in the flat season. To attract
tourists, the scenic spots often launch various ticket discount activities or discount packages, which
are very attractive to price-sensitive tourists. The support level for the theme of "travel routes" is
0.347, indicating that tourists also pay more attention to the rationality and convenience of travel
routes in the flat season. They hope to choose a route that can cover the main attractions and is
convenient and fast to improve travel efficiency. In addition, themes such as "cost-performance ratio"
and "travel methods" also reflect tourists' comprehensive consideration of travel quality and
experience in the flat season. They hope to enjoy satisfactory travel services while enjoying price
discounts.

During the off-season, the intention themes of "relaxed itinerary" and "spatial experience" have
the highest support levels among tourists. The support level for the theme of "relaxed itinerary”
reaches 0.682, becoming the primary intention of tourists. From the characteristic words "relaxed"
and "few people,” tourists pay more attention to the comfort of travel in the off-season, hoping to
avoid crowded crowds and enjoy a relaxed and leisurely travel time. There are few tourists in the
scenic spots during the off-season, and tourists can arrange their itineraries more freely without
worrying about queuing. The support level for the theme of "spatial perception” is 0.104, reflecting
tourists' pursuit of spacious space in the scenic spots during the off-season. With few people, tourists
can better feel the spatial layout of the scenic spots and experience a relaxed and leisurely
atmosphere. Themes such as "water landscape" and "natural landscape” also indicate that even in the
off- season, the appreciation of natural landscapes is still an important part of the trip.

4.2. TDI in "Cognitive-Affective” Space

The functional-psychological continuum of TDI supports a three-dimensional spatial
representation: physical (functional dominance in peak seasons), cognitive (psychological emphasis
in off-seasons), and symbolic (abstractions bridging both). By combing the relationship between TDI
and "cognitive-affective" space in Figure 1, three major characteristics can be found. First, the
intention themes are relatively concentrated in the functional and unique dimensions. This indicates
that the formation of TDI pays more attention to tangible and characteristic elements. Among them,
the peak season pays more attention to landscape colors, landscape records, village ethnic groups,
historical legends, etc., the flat season pays more attention to travel experience, travel routes,
characteristic houses, wonders, etc., and the off-season pays more attention to natural landscapes,
entertainment projects, cultural relics, etc. Second, there is little difference in the theme distribution
between the feature-whole dimensions. In the process of forming the image of the scenic spot, due to
the unfamiliar environment, tourists will not only pay attention to the current characteristic elements
involved, such as water landscape, characteristic food, but also control the overall situation of the
scenic spot, such as safety atmosphere, spatial perception, travel routes, etc., so as to build the overall
image of the scenic spot. Third, there is a reverse effect between the image themes in the functional-
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psychological dimension. It is manifested that the theme distribution in the functional dimension
shows peak season > flat season > off-season, and the theme distribution in the psychological
dimension shows peak season < flat season < off-season.

(a) peak-season (b) flat season (c) off-season

functiona

attributes - - - B _ . jolistic Attributes - . S - - holistic attributes ---- - -+ holistic
psychological

Figure 1. The correlation between TDI and "cognitive-affective" space.

4.3. The Association Between TDI and SL

Within the five spatial hierarchies of geographical space —physical, sensory-motor, perceptual,
cognitive, and symbolic—physical space is regarded as the material spatial combination of the real
world, encompassing spaces of all scales; sensory-motor space pertains to the micro-perception of the
human body; perceptual space is the specific perceptual image space formed after the interaction of
prominent stimuli between humans and the environment; cognitive space is the cognitive image
space formed on the basis of perceptual image space combined with human "knowledge, memory,
and beliefs"; symbolic space is the space that abstractly expresses the above spaces through the use
of tangible and intangible symbols. Based on the five-level hierarchical model of geographical space
and the 6A system of tourist destination space, this paper expresses and divides the planarized TDI
under seasonal influence in the form of SL, obtaining the physical space, cognitive space, and
symbolic space of the tourist destination image spatial system.

Consistent with Naoi et al. (2011), who found that functional elements dominate peak-season
behaviors, our analysis reveals an inverse correlation between functional (physical space) and
psychological (cognitive space) dimensions. This extends Suwandana’s (2011) observations on off-
season relaxation-seeking by demonstrating how spatial hierarchy mediates these dynamics. Notably,
Guerra-Medina and Rodriguez (2021) highlighted similar spatial-perceptual trade-offs in coastal
destinations, yet their framework lacked seasonal granularity-a limitation addressed by our TDI-SL
integration!™1. Contrastingly, off-season behaviors align with Suwandana’s (2011) findings on
'relaxation-seeking' but extend it to spatial perception dynamics™il. Physical space refers to the basic
space of the tourist destination image formation, which provides tangible tourist attractions (tourist
landscapes, etc.), supporting facilities and services (transportation, restaurants, banks, etc.), and
tourist services (visitor centers, tour guides, etc.) for TDI. Cognitive space refers to the intangible
feelings, emotions, and thoughts about the tourist destination formed in the psychological level of
tourists after a series of tourist activities in the physical space and the retrieval of knowledge and
memory under environmental stimulation, which is in the middle level. Symbolic space is the high-
level space formed by the symbolic expression of the physical and cognitive characteristic elements
of the tourist destination.

According to the above three types of spaces, TDI in the peak season, flat season, and off-season
are respectively divided into physical space level and cognitive space level, obtaining two
complementary forms in SL. First, in the physical space, TDI in the off-season (7) < flat season (10) <
peak season (12). This indicates that in the physical space, the perception of basic elements by tourists
in the peak season is relatively strong, resulting in the most theme types, mainly involving
transportation issues, tourist activities, and local cuisine; the flat season is relatively lower, mainly
involving objective elements such as photo spots and landscape colors; and the off-season tourism
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generates slightly fewer image theme types than the flat season tourists, mainly involving travel time,
activity arrangements, etc. Second, in the cognitive space, the proportion of TDI shows the opposite
phenomenon of the physical space, that is, off-season (8) > flat season (5) > peak season (4). This
indicates that in the cognitive space, off-season tourists form corresponding cognitive space themes
by extracting and transforming the elements in the physical space, with a larger proportion of
cognitive space, such as after tourists form the image themes of water landscapes and cultural relics
in the tourist destination, they further appear in the cognitive space with overall feelings, local
atmosphere, life insights, and self-physical and mental state exposure; compared with the off-season,
the cognitive space themes in the flat season mainly involve spatial cognition, consumption cost-
effectiveness, and safety atmosphere; the peak season has the least number of cognitive space themes,
mainly including negative evaluations and perceptions of local atmosphere.

Low season Flat season Peak season A *,
DI TDI TDI

\’ Intangible elements
Symbolic space

Abstract |
Condensed |

Overall feeling Consumer cost-effectiveness Viewing the landscape
Local atmosphere Auxiliary functions Negative comments
Life lessons Spatial perception Local atmosphere, s

Tangible elements

Cognitive space

Stimulate |

Retrieval | /Time and itinerary Travel Experience Landscape £
| /" Natural landscapes Photo locations comparison

| 2 Event Venue Tourist routes Landscape recording
| y Cultural relics Online Booking Tourism activities
| Waterscape Ticket discounts Village dwellings
.y 0 == e Featured products

Physical space

Figure 2. Association between TDI and SL in tourist attractions.
5. Conclusions and Recommendations

5.1. Conclusions

Unlike static TDI models (Echtner, 2003), this study captures seasonal dynamism by aligning
with recent calls for adaptive frameworks (Szubert et al., 2022)xiil. The SL theory advances traditional
spatial analyses (Gale, 1986) by integrating perceptual hierarchies—a step toward resolving the
structural gaps identified by Duro and Turrion-Prats (2019) in global seasonality managementivl,
This paper, based on the LDA model, analyzes the differences and structural associations of
seasonality in scenic spots during peak, flat, and off-seasons from the perspectives of image themes
and spatial hierarchy, and draws the following three conclusions:

(1) Seasonality has a significant impact on tourists' behavioral intentions. Through the analysis of
16 5A-level scenic spots with typical seasonal characteristics, this study clarifies that seasonality
has a significant impact on tourists' behavioral intentions. During the peak season, the support
levels of themes such as "viewing the scenery" and "landscape comparison" are the highest,
indicating that the main purpose of tourists in the peak season is to appreciate the natural
scenery, while also paying attention to the uniqueness and visual impact of the landscape. In the
flat season, "price discounts" and "travel routes" become the most concerned factors for tourists,
who tend to choose relatively cheaper travel products and pay attention to the rationality and
convenience of travel routes to improve travel efficiency. In the off-season, the support levels of
"relaxed itinerary” and "spatial experience" are the highest, with tourists focusing more on the
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comfort of travel, hoping to avoid crowds and enjoy a relaxed and leisurely travel time, and
experiencing the spacious spatial layout of the scenic spots.

(2) The correlation between TDI and "cognitive-affective" space. Under the "cognitive-affective"
image framework, tourists' behavioral intentions have three major characteristics. First, the
intention themes are relatively concentrated in the functional and unique dimensions. In the
peak season, attention is paid to landscape colors, historical legends, etc.; in the flat season,
attention is paid to travel experience, characteristic houses, etc.; in the off-season, attention is
paid to natural landscapes, cultural relics, etc., indicating that the formation of tourists' travel
images pays more attention to tangible and characteristic elements. Second, there is little
difference in the theme distribution between the feature-whole dimensions. In the process of
forming TDI, tourists not only pay attention to the current characteristic elements involved but
also control the overall situation of the scenic spot, thereby building the overall image of the
scenic spot. There is an inverse effect between the image themes in the functional and
psychological dimensions. The distribution of themes in the functional dimension shows peak
season > flat season > off-season, while the distribution of themes in the psychological dimension
shows peak season < flat season < off-season. This is due to the tight resources and crowding
during the peak season, which focuses tourists' attention on tangible elements.

(3) The correlation between TDI and SL. The spatial system of scenic spot images can be divided
into physical space, cognitive space, and symbolic space, among which the "functional-
psychological” dimension in the three-dimensional continuum corresponds to the image themes
in the physical and cognitive spaces in the spatial hierarchy. By stimulating and abstracting the
elements in the tangible physical-functional level and the intangible cognitive-spatial level, TDI
in the symbolic space can be constituted, thereby achieving the three-dimensional expression of
the scenic spot image. From the perspective of SL, tourists' behavioral intentions have different
performances in physical and cognitive spaces. In physical space, the proportion of TDI is the
highest in the peak season and the lowest in the off-season. In the cognitive space, the proportion
of TDI is the highest in the off-season and the lowest in the peak season.

5.2. Insights

Based on the research conclusions of this paper, the following development suggestions are put
forward for the differentiated response and management of the seasonality of tourist attractions:

(1) The elements of management and promotion for peak, flat, and off-season travelers can be
subdivided and strengthened. During the peak season, due to the pressure of destination
reception, emphasis can be placed on strengthening the thematic content of the following three
aspects: tourism landscape, local characteristics, and special performance. During the off-season,
as the main theme of tourists’ perception is consumption value for money, the promotion and
management content of the tourism landscape, spatiotemporal activities, local characteristics,
and tourism services can be added based on focusing on promoting tourism booking and
preferential consumption. The off-season is a period of restoration, and it is still vital to pay
attention to how the tourism landscape shapes the perception of tourist destinations and to
consider management strategies that will support thematic content, including spatiotemporal
activities.

(2) Tourism attractions can focus on tangible and unique thematic elements for promotion and
marketing. In the peak season, tourists are more concerned about landscape colors and scenic
records when they visit; these can take the form of photo-taking and internet attractions as
elements by which to further expand the tail wave effect based on other additional attractions.
In the flat season, tourists are more concerned about travel experiences and travel routes, etc.;
thus, tourist attractions can promote special routes and travel activities in the form of booking.
off-season travelers are more concerned with thematic images, such as natural landscapes and
humanistic monuments, and tourist attractions can give full play to their off-season advantages
by reinforcing local ambience such as relaxation, self-healing, and cultural inculcation based on
the natural environment and local ordinary life, with the goal being to satisfy visitors’ demands
for attention.

(3) Destination managers could implement dynamic pricing tiers (e.g., higher peak-season fees to
curb overcrowding) and develop off-season wellness programs (e.g., meditation retreats in
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Nalati Scenic Area) to balance demand. Peak Season: Improve visitor flow and enhance service
quality through digital queue management and crowd monitoring.For example, adopt Japan's
digital queue systems (e.g., Kyoto’s temple reservation app) to manage crowds.Flat Season:
Bundle tickets with local experiences, akin to Hainan’s summer 'cultural immersion'
packages.Off-Season: Promote alternative tourism products (e.g., wellness retreats, educational
tourism, or digital nomad-friendly facilities.Promote 'digital nomad' initiatives, as seen in Bali’s
co-working retreats during low seasons.

The reliance on Ctrip.com data limits insights into international tourists, and the focus on 5A-
level attractions may not generalize to smaller destinations.Future studies could apply the TDI-SL

framework to cross-cultural contexts (e.g., European heritage sites) or assess longitudinal trends post-
COVID-19.
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