Geojournal of Tourism and Geosites Year XVIII, vol. 62, no. 4, 2025, p.2063-2075
ISSN 2065-0817, E-ISSN 2065-1198 DOI 10.30892/gtg.62406-1572

UNDERSTANDING THE CONTRIBUTION OF TURKIC PETROGLYPHS
TO CULTURAL TOURISM DEVELOPMENT IN CENTRAL ASIA:
A SYSTEMATIC AND META-ANALYTIC PERSPECTIVE

Yerlan ISSAKOV 1@, Kairat ZHOYA 2@, Zhulduz NIZAMATDINOVA 3@,
Shakhislam LAISKHANOV “®, Duman ALIASKAROV °®, Tamara GAJIC &

1 Abai Kazakh National Pedagogical University, Faculty of Natural Sciences and Geography, Department of Geography and
Ecology, Almaty, Kazakhstan; Széchenyi Istvan University, Kautz Gyula Faculty of Business and Economics Department of
Tourism and Hospitality, Gy6r, Hungary; erlan.issakov@gmail.com (Y.1.)

2 Kazakh National Women's Teacher Training University, Institute of Natural Science, Department of Geography, Almaty,
Kazakhstan; kairat.altai82@gmail.com (K.Z.)

3 Yessenov University, Department International Relations and Tourism, Aktau, Kazakhstan, e-mail: zhulduz.nizamatdinova
@yu.edu.kz (Z.N.)

* International Educational Corporation, Department of Science and Innovation, Almaty, Kazakhstan; laiskhanov@gmail.com (S.L.)
5 Abai Kazakh National Pedagogical University, Faculty of Natural Sciences and Geography, Department of Geography and
Ecology, Almaty, Kazakhstan; duman_06@mail.ru (D.A.)

® Geographical Institute “Jovan Cviji¢”, Serbian Academy of Sciences and Arts, Belgrade, Serbia; Swiss School of Business and
Management, Geneva, Switzerland; tamara.gajic.1977@gmail.com (T.G.)

Citation: Issakov, Y., Zhoya, K., Nizamatdinova, Z., Laiskhanov, S., Aliaskarov, D. & Gaji¢, T. (2025). Understanding the
contribution of turkic petroglyphs to cultural tourism development in central Asia: A systematic and meta-analytic perspective.
Geojournal of Tourism and Geosites, 62(4), 2063-2075. https://doi.org/10.30892/gtg.62406-1572

Abstract: The petroglyphs of Central Asia represent a distinctive form of symbolic and visual heritage that is gaining relevance
in scholarly debates on cultural tourism, regional identity, and sustainable development. Although their archaeological
importance has long been recognized, their integration into contemporary tourism planning remains conceptually fragmented and
underexplored. This study provides a systematic and meta-analytic synthesis of scientific literature concerning petroglyphs in
Kazakhstan, Uzbekistan, Kyrgyzstan, and Tajikistan. Through bibliometric analysis, it identifies dominant research themes,
leading institutions, and international collaboration networks. The results confirm increasing interest in the educational,
symbolic, and experiential tourism dimensions of petroglyphs. However, the review also highlights thematic and geographical
imbalances, particularly the underrepresentation of certain regions and a scarcity of robust empirical studies. The meta-analytic
component shows a moderate positive effect of petroglyph-based heritage on cultural tourism development. Kazakhstan emerges
as the leading academic node in this domain. The study does not attempt to establish causality but seeks to clarify how
petroglyphs have been conceptualized in scientific discourse over the past two decades. Bibliometric mapping shows strong
correlations between publication volume and heritage-centered national strategies. Research also indicates that digital tools, such
as 3D modeling and GIS, are increasingly employed to preserve and interpret petroglyph sites. Despite these innovations,
community-based approaches remain limited, signaling the need for greater local engagement. By linking rock art research with
tourism studies, digital humanities, and heritage policy, this article outlines potential directions for more inclusive,
interdisciplinary, and empirically grounded future research. Ultimately, the findings support the notion that petroglyphs are not
only remnants of the past, but dynamic resources for interpreting identity, enhancing tourism sustainability, and fostering cultural
continuity within the evolving framework of regional development in Central Asia. These insights may guide policymakers,
researchers, and cultural institutions in shaping integrative strategies. Further efforts should aim to connect heritage preservation
with inclusive tourism, education, and long-term regional resilience. Strengthening regional cooperation and cross-border
heritage initiatives may also amplify the role of petroglyphs in sustainable cultural development.
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* * * * * *

INTRODUCTION

In recent decades, cultural tourism has emerged as a vital instrument for promoting sustainable development, especially in
regions characterized by rich archaeological legacies and deep-rooted ethnic traditions (Lymer, 2008; Chang, 2020; G6mez-
Zapata et al., 2025). Within this context, the petroglyphs of Central Asia, spread across Kazakhstan, Uzbekistan, Kyrgyzstan,
and Tajikistan, represent one of the most compelling intersections between tangible heritage, identity narratives, and tourism
potential (Oehler, 2021; Jia et al., 2023; Echevarria Lopez & Tiwary, 2025). These ancient rock carvings capture the symbolic,
ritual, and social expressions of early nomadic cultures, forming a visual language that continues to resonate with both
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scholars and cultural visitors (Tumurbaatar et al., 2022). As inscribed landscapes, petroglyphs not only document historical
worldviews but also offer educational and immersive experiences in heritage interpretation (Zheleznyakov & Devlet, 2016;
Beyazit & Goktiirk, 2022; Song et al., 2025). Their presence along the Silk Road corridor further enhances their significance,
linking them to intercultural exchanges and the evolution of place-based identities (Kaderli & Alieva, 2022; Yang et al., 2025).

Despite this inherent value, academic inquiry into the tourism dimension of petroglyphs remains underdeveloped. Most
previous studies have focused on their archaeological classification, artistic chronology, and conservation issues, while
their integration into tourism planning, destination branding, and community-based development strategies is still
insufficiently explored (Zheleznyakov et al., 2020; Ponomareva, 2022; Zafarovich, 2025; Baibugunov et al., 2025). Notably
absent are comprehensive evaluations of their interpretative value, influence on visitor perceptions, and role in enhancing local
economic resilience through cultural tourism (Pai et al., 2025). This gap hinders the formulation of cross-sectoral strategies for
sustainable management and obscures the potential of petroglyphs as vehicles for experiential, educational, and identity-
centered travel. Recognizing these omissions, this study seeks to systematically review and critically synthesize scholarly
contributions that examine Turkic petroglyphs as catalysts for cultural tourism in Central Asia. The primary objective of this
study is to conduct a systematic review and critical synthesis of existing academic literature on Turkic petroglyphs as drivers
of cultural tourism development in Central Asia. By identifying thematic focuses, regional disparities, and methodological
approaches, the research aims to contribute to an integrated understanding of how petroglyphs are conceptualized, interpreted,
and applied within tourism and heritage discourses. The results are intended to inform a more holistic understanding of how
petroglyphs function as heritage assets within tourism systems and to support evidence-based policymaking in heritage
interpretation and destination development. Accordingly, the study is guided by the following research questions:

RQ1: What are the most frequently discussed thematic, cultural, and educational aspects associated with Turkic
petroglyphs in the cultural tourism literature of Central Asia?

RQ2: In what ways do petroglyphs influence tourists’ perceptions and behaviors, including their interest in heritage
preservation and engagement with local communities?

RQ3: Which countries and sites in Central Asia dominate the academic discourse on petroglyph-based cultural tourism,
and how do they compare in terms of research approaches?

RQ4: What are the findings of previous quantitative studies on the impact of petroglyphs on tourism development,
including visitor satisfaction, local economic effects, and educational outcomes?

Beyond reviewing existing evidence, this research seeks to critically engage with the interpretative frameworks through
which petroglyphs are understood and mobilized in contemporary tourism. It considers how meanings are constructed
through academic discourse, political narratives, and technological mediation, and how these meanings evolve in response
to global trends such as digitalization, authenticity-seeking travel, and participatory heritage governance. Ultimately, the
study contributes to bridging disciplinary silos between archaeology, tourism, and cultural policy by proposing a foundation
for integrated models of heritage tourism that are culturally grounded, locally inclusive, and developmentally sustainable.

LITERATURE REVIEW

The cultural heritage of Central Asia, particularly petroglyphs and rock art, represents a unique blend of archaic
symbolism, spiritual narratives, and contemporary interpretative potential (Milosz et al., 2020 ; Buhrich, 2025).

These expressions of visual heritage are deeply embedded in the landscapes of Kazakhstan, Kyrgyzstan, Uzbekistan,
Mongolia, and the broader region, and are increasingly viewed not only as archaeological records but also as drivers of
cultural tourism and sustainable development (Bonora, 2015; Rozwadowski, 2018; Goktiirk, 2022; Lalhminghlua et al., 2025).

In contemporary literature, petroglyphs are no longer interpreted solely through the lens of archaeological artifacts,
but are more frequently analyzed in terms of their functional roles in identity construction, cultural memory
preservation, and local community development. Scholars such as Miklashevich (2008), Zheleznyakov & Devlet (2020),
Novozhenov (2021) and Rao & Temu (2025) emphasize the importance of moving from traditional approaches toward
more interactive models for presenting and safeguarding cultural heritage. Research confirms that digital archiving, 3D
scanning-based visualization, and local community involvement are key components in preserving the authenticity of
these sites (Kesik et al., 2022; Dziekanski et al., 2024). Moreover, studies by Kortum (2014), Sheng (2020), Autiero
(2021), and Clarke & Alsharif (2025) underscore the spiritual and symbolic dimensions of petroglyphs, framing them as
integral components of sacred landscapes shaped by myth, ritual, and social values. While such perspectives offer
valuable cultural insights, they also prompt critical reflections on the ethical tensions between preserving sacred
meanings and commodifying them through tourism (Lee, 2022; Tatar, 2020; Windle et al., 2025). Laruelle (2015)
further highlights how petroglyphs are often mobilized within state-led identity-building narratives, raising concerns
about selective historical framing. Notably, Jarosz (2017), Yagyayeva (2021), and Aref (2025) point to a persistent gap
in research on tourist perceptions and the actual developmental outcomes associated with petroglyph-based tourism,
signaling a need for more empirically grounded assessments. As heritage and tourism become increasingly intertwined,
concepts such as interpretive tourism and perceived authenticity emerge as critical for designing meaningful visitor
experiences (Harke, 2022; Roy, 2022). At the same time, authors like Dickens (2018), Mendikulova & Nadezhuk
(2018), and Assanova (2023) emphasize the ritual and migratory aspects of sacred geography, reaffirming the complex
cultural layering of these sites. Finally, Baybugunov (2025) urges a more transparent and scientifically accountable
approach to interpreting archaeological data, particularly in the context of international collaboration.

Reviews of studies focusing on the symbolic meanings of animal figures, deities, and shamans (Crescioli, 2017,
Tursunova et al., 2021), as well as those examining the spatial boundaries between ritual and quotidian life (Poujol, 2017;
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Ikhtiyorovich & Sobirjonshuhratovich, 2025), generally affirm the interpretive richness of petroglyphs as socio-cultural
bridges across time. However, while these works provide valuable cultural-historical readings, they often stop short of
linking symbolism with contemporary modes of heritage engagement or visitor interpretation. Geographic and landscape-
centered studies (Jelen et al.,, 2020; Chlachula, 2020; Jo‘rayeva, 2025) foreground the environmental context in the
selection and preservation of sites, yet the practical implications for sustainable tourism planning remain underexplored.

Issakov et al. (2023a) shed light on aesthetic perception and its role in shaping regional identity, though the
operationalization of such aesthetic frameworks in policy and tourism remains loosely defined. Bektemirov and Amanova
(2020), and Sabitov et al. (2019), emphasize the educational utility of petroglyphs, but their assessments often assume a
receptive public and lack critical engagement with barriers to knowledge transfer or disparities in access to cultural content.

Meanwhile, Dzhurakulov (2022) presents a more integrated view by tying petroglyph use to rural development goals,
although the mechanisms of such integration warrant further empirical support. In contrast, Aliaskarov et al. (2023)
provide a necessary cautionary note on the risks of commodification, suggesting that the visual celebration of
petroglyphs may dilute their deeper epistemological and spiritual dimensions. Complementing this critique,
Nizamatdinova & Zhumanov (2021) highlight the marginalization of local voices in heritage interpretation, underscoring
the importance of participatory governance models. Together, these studies underscore the interpretive complexity of
petroglyphs but also reveal gaps in practice-oriented frameworks for sustainable and inclusive tourism development.

In this context, it is important to highlight that recent studies significantly broaden the understanding of the functionality of
petroglyphs in cultural tourism, linking them not only to the symbolism of the past but also to current challenges related to
heritage protection, digitalization, and participatory interpretation. For instance, Derevianko & Shunkov (2020) offer an in-
depth analysis of the Paleolithic cultural dynamics in Northern and Central Asia, emphasizing that the origins of rock-based
cultural expressions date back much further than often acknowledged in tourism narratives. Such insights prompt a
reconsideration of the intertemporal value of petroglyphs, not merely as attractions but as enduring cultural memories.

On the other hand, Osserbayev & Gabitov (2021) bring attention to the dialogic nature of cultural exchange along the
Silk Road, framing petroglyphs as instruments of collective memory that can support social cohesion in diverse,
multiethnic societies. While their interpretation highlights a valuable integrative function, it remains largely conceptual,
offering limited empirical validation regarding how these visual narratives influence contemporary community dynamics.

In a more technologically oriented direction, Ge & Anni (2024) and Guofang (2024) emphasize the transformative role
of digital tools and databases in the documentation and conservation of petroglyph sites in China. Although these
innovations signal a paradigm shift in heritage management, their practical transferability to Central Asian contexts still
requires critical evaluation, especially in regions with limited digital infrastructure and heritage literacy. Aizhan et al.
(2024) extend the discussion by exploring sacred geography within Kazakh literature, suggesting that symbolic landscapes
embedded in texts can inform thematic tourist routes. However, such proposals often presuppose high levels of cultural
interpretive competence among both planners and tourists, which may not always be present.

Meanwhile, Zahir et al. (2022) and O’Sullivan & Shao (2022) provide culturally grounded analyses of petroglyphs in
Pakistan and Xinjiang, underscoring that while petroglyphs may carry universal motifs, their meanings and touristic
potential are deeply shaped by local contexts and political sensitivities. Finally, Schneider et al. (2021) document newly
discovered petroglyph sites in Mongolia, emphasizing the urgency of integrating such data into heritage education and
tourism frameworks. Yet, the pathway from archaeological discovery to policy implementation remains insufficiently
mapped, highlighting a persistent disconnect between research outputs and applied heritage development.

METHODOLOGY
The geographical focus of this study is Central Asia, with particular attention to Kazakhstan, Uzbekistan, Kyrgyzstan,
and Tajikistan, countries that host the majority of known Turkic petroglyph sites (Figure 1).
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These regions are not only archaeological reservoirs but also emerging cultural tourism destinations situated along the
historical Silk Road (Andreev et al., 2021). The selected area reflects both the historical continuity of nomadic traditions
and the contemporary challenges of heritage management in post-Soviet contexts (Figure 2 and Figure 3).
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Figure 2. Sarmishsay (Uzbekistan) (Source: Authors)

The study was conducted by combining a systematic literature review methodology with quantitative meta-analysis,
following the PRISMA 2020 guidelines (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) (Figure 4).
To ensure the comprehensiveness and validity of the results, the meta-analysis was based on literature identified from
multiple sources, specifically the Web of Science, Scopus, PubMed, and Google Scholar databases.
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Figure 4. PRISMA Flowchart (Page MJ, et al. (2021), The PRISMA 2020 statement, BMJ — licensed under CC BY 4.0)

This approach allowed for a broad and inclusive review of relevant studies containing quantitative data, including those
not indexed in a single database but still meeting scientific validity standards and containing an available empirical
structure. Utilizing multiple sources is in line with PRISMA 2020 recommendations for conducting systematic reviews and
meta-analyses, as it minimizes sampling bias and enhances the representativeness of the selected publications (Alemdag,
2025; Lawrenson et al., 2025; Baveye, 2025). In contrast, the bibliometric analysis was based exclusively on data retrieved
from the Web of Science database. The decision to use Web of Science as the sole source for bibliometric processing
was motivated by its highly standardized metadata format, consistently indexed authorship, citations, and keywords,
features essential for accurate generation of co-authorship networks and thematic clusters. Web of Science ensures
consistent data import into VOSviewer software, guaranteeing methodological coherence and technical compatibility for
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visualizing bibliometric relationships (Liu et al., 2025). As a result, the analysis of term co-occurrence, geographic
distribution, and international collaboration in the research domain achieved a high level of quality and reliability.

A unified set of keywords was employed throughout all stages of analysis, from literature search and article selection to
the construction of bibliometric networks, to ensure methodological consistency and thematic coherence. Keywords
included terms such as “Turkic petroglyphs,” “cultural tourism,” “rock art,” “Central Asia,” “Kazakhstan,” “Uzbekistan,”
“Kyrgyzstan,” and “nomadic heritage,” with combinations regulated by logical operators AND and OR.

The search covered publications from the period 2000 to 2025, and included only articles in English and Russian that
explicitly linked petroglyphs to cultural tourism. Studies focused exclusively on archaeological, iconographic, or linguistic
aspects without a tourism component, as well as non-peer-reviewed publications and conference proceedings without
clearly defined methodologies, were excluded from the analysis. The selection process was carried out using the Rayyan
software tool, which enabled efficient filtering and removal of duplicates and irrelevant studies. Initially, 4,261 records
were identified. After eliminating 441 duplicates, a total of 3,820 unique entries remained. Following the screening and
evaluation process, 312 studies were included in the qualitative synthesis, while 57 studies contained quantitative data
suitable for meta-analysis. Publication bias was assessed using a funnel plot and Egger’s regression test. This analysis
allows both visual and statistical identification of potential asymmetry in reported effect sizes.

To further expand the analysis to structural patterns and literature trends, bibliometric processing was conducted
using VOSviewer v.1.6.19 software, applying three complementary analyses: author co-authorship networks,
international collaboration between countries, and keyword co-occurrence (Irhamni et al., 2025).

The corpus consisted of 1,062 scholarly works. For the author co-authorship network, a threshold of at least two
publications per author was set, resulting in the inclusion of 165 authors. The maximum number of authors per
document was set to 25 to capture large collaborative research projects. The same threshold (n > 2) was applied to the
country collaboration network, allowing for the inclusion of 51 countries in the visualization. In the keyword co-
occurrence analysis, 1,777 terms were processed, with a minimum occurrence threshold of two.

The network visualization incorporated the 31 most relevant keywords. The generated visualizations displayed
thematic clusters, with the color scale reflecting the average year of appearance for terms and authors.

RESULTS

The statistical analysis of the meta-data was conducted using RevMan 5.4, Stata 16, and R (with the metafor
package). The primary effect size indicator was Hedges’ g, which was calculated at 0.602, indicating a moderate
positive effect of petroglyphs on the development of cultural tourism. Heterogeneity across studies was assessed using
the Q statistic (Q = 7.964, df = 5) and the 12 index (12 = 37.21%), suggesting moderate variability among the effect sizes.
To explore potential temporal trends, a meta-regression analysis was performed using the year of publication as the
predictor variable. The resulting coefficient was -0.0036 (p = 0.9538), indicating no statistically significant trend over
time. The R? value of the model was 0.0010. Publication bias was evaluated using Egger’s regression test (t=0.41, p =
0.692; Cl = -1.24 to 1.87), and no significant asymmetry was observed in the funnel plot visualization.

Table 1. Statistical parameters of the Meta-analysis (Source: Authors research)

Parameter Value

Pooled Hedges’ g 0.602

Q Statistic (heterogeneity) 7.964

Degrees of Freedom (df) 5

12 (%) 37.21
Meta-Regression Coefficient -0.0036
p-value (meta-regression) 0.9538
R? (meta-regression) 0.0010

The funnel plot illustrates the distribution of effect sizes (Hedges’ g) in relation to study precision, expressed as the
reciprocal of the standard error. The red dashed line represents the pooled effect size, which in this case is 0.60, indicating a
moderate positive effect of petroglyphs on the development of cultural tourism in Central Asia. The distribution of points
around the central line suggests a relatively symmetrical pattern, with no noticeable clustering on only one side of the axis.
This visual symmetry indicates the absence of substantial publication bias. The impression is further supported by the result
of Egger’s regression test, which did not reveal statistically significant asymmetry. The slight dispersion of points can be
attributed to natural variations in sample characteristics and methodological differences across studies, rather than to
systematic bias. In this context, the funnel plot enhances the credibility of the findings by indicating that the pooled effect
size is unlikely to have been artificially inflated due to selective reporting of results (Figure 5).

The forest plot displays the individual effect sizes of the studies included in the meta-analysis, expressed as Hedges’ g
with corresponding 95% confidence intervals (CIs). Each horizontal line represents the confidence interval range for a
given study, while the blue square marks the study’s point estimate. The red dashed vertical line indicates the pooled effect
size, which is 0.60 (Figure 6). The visual distribution suggests a relative homogeneity of findings across studies, most
individual effect sizes are positioned near the central pooled line, with no study showing extreme deviation. Although the
widths of the confidence intervals vary, reflecting differences in sample sizes and measurement precision, all studies
demonstrate a positive effect of petroglyphs on the development of cultural tourism.
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Table 2 provides an overview of the key studies included in the meta-analysis, collectively shedding light on the various
dimensions of petroglyphs' role in the development of cultural tourism in Central Asia. Through the diversity of
methodological approaches and geographic sites, it becomes possible to observe how the meanings of petroglyphs are
articulated within contemporary tourism narratives and strategies. The selected studies span several countries in the region,
with Kazakhstan emerging as a dominant research hub aligning with broader patterns identified through bibliometric
analysis. The studies vary in methodological orientation, ranging from quantitative analyses focused on measuring visitor
perceptions and attitudes, to qualitative inquiries into the symbolic and narrative layers of petroglyphs, as well as mixed-
method approaches that integrate the perspectives of both local communities and tourists. The findings point to the
multifaceted value of petroglyphs. In some cases, their aesthetic and identity-related functions are emphasized, highlighting
their potential to shape the sense of place and reinforce cultural continuity. Other studies focus on interpretive tourism,
where petroglyphs function as resources enabling interactive learning and visitor engagement through guided tours and
narrative frameworks. The dimension of educational tourism is particularly notable, with petroglyphs being used as tools
for informal learning within archaeological heritage contexts. Interestingly, a number of studies especially qualitative ones
do not rely on traditional samples of respondents, but instead draw on field observations and the interpretation of locally
embedded meanings. This approach contributes to a deeper understanding of the context and the significance that local
communities attribute to petroglyphs, especially in relation to identity, spirituality, and spatial experience.

The analysis also demonstrates that petroglyphs are increasingly viewed not only as historical artifacts, but as active
cultural resources whose meanings are co-constructed in a dialogue between past and present. They acquire new
functionalities through tourism, ranging from education and preservation to rural development. In this way, the studies
presented together offer a multilayered view of the interpretive potential of petroglyphs and their evolving role in
sustainable cultural tourism practices across the Central Asian region.

The bibliometric corpus includes a total of 1,062 scholarly publications. In the co-authorship analysis, a threshold was
set to include all authors with at least two published works. Based on this criterion, 165 authors met the conditions and
were included in the network. The bibliometric analysis was conducted using VOSviewer software to construct a co-
authorship network among researchers who have published studies relevant to the topic of petroglyphs and cultural tourism.
The analysis was applied to the full corpus of 1,062 academic works, with a minimum threshold requiring each author to
have at least two publications within the dataset to be included in the visualization. Accordingly, 165 authors were
identified as qualifying for network representation. The maximum number of authors per document was set at 25 to ensure
the inclusion of all relevant authors without data loss, as the corpus did not contain publications with extremely large
numbers of co-authors a pattern typical of research in the social sciences and humanities.

Table 2. Examples of studies included in the meta-analysis on petroglyphs and cultural tourism in Central Asia (Source: Authors research)

Author(s) Country | Petroglyph site | Study Type | Sample size Key findings
Tursunova et al. (2021) | Uzbekistan | Sarmishsay | Empirical 238 High aesthetic value and impact on local identity
Bektemirov & — . . . .
Amanova (2020) Kazakhstan Tamgaly | Quantitative 314 Importance in the development of interpretive tourism
Sabitov et al. (2019) | Kazakhstan | Eshkiolmes | Qualitative 0 Cultural heritage as a foundation for educational tourism
Dzhurakulov (2022) | Tajikistan | Shakhristan | Empirical 127 Potential for sustainable development in rural areas
Aliaskarov et al. (2023) | Kazakhstan | Arpa-Uzen | Qualitative 0 Visual value outweighs functional significance
Nizamatdinova & . Mixed- Strong connection between the local community and
Zhumanov (2021) Kazakhstan | Semirechye Methods 202 heritage
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The color of nodes in the network reflects the average year of publication for each author, while the thickness of
connecting lines indicates the strength of collaboration between them. This network allowed for the identification of
research clusters and the detection of authors with the highest total link strength, thereby contributing to a clearer
understanding of the structure of the academic community and dominant research trajectories in this field (Figure 7).
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Figure 7. Author Co-authorship network in cultural tourism and heritage research related to Central Asia (2021-2024) (Source: Authors research)

To identify the central research streams and thematic focal points in the field of cultural tourism in Central Asia, a
bibliometric co-occurrence analysis of keywords was conducted using VOSviewer software (version 1.6.19). The analyzed
corpus included a total of 1,777 keywords extracted from publications related to cultural heritage, sustainable development,
digital interpretation, and tourism planning. To ensure representativeness, only terms with a minimum of two occurrences
were included in the visualization, resulting in the inclusion of 31 keywords that met the threshold. The network illustrates
thematic relationships based on the frequency of joint occurrence of terms within the same documents. Keywords such as
“tourism,” “Kazakhstan,” “cultural heritage,” “authenticity,” “conservation,” and “performance” are positioned at the
center of the network, indicating their high semantic frequency and central role in structuring the research landscape.

The thickness of the connecting lines represents the strength of co-occurrence, while the colors reflect the average year
of appearance, from dark blue (older topics, circa 2019) to light yellow (more recent topics, circa 2024), visually depicting
the temporal dynamics of thematic development. The density analysis reveals clearly differentiated clusters, with particular
prominence given to areas dedicated to cultural tourism and authenticity, sustainability and environmental protection, the
increasing linkage between tourism and technological innovation (such as artificial intelligence and machine learning), as
well as studies focused on regional development. Within this structure, Central Asia, with an emphasis on Kazakhstan,
emerges as a consistent thematic and geographic axis (Figure 8).
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In the bibliometric co-authorship network by country, a threshold was set whereby each country needed to have at least
two publications (n > 2) to be included in the analysis, while the maximum number of authors per publication was limited
to 25. Out of 68 identified countries, 51 met the inclusion criteria and were represented in the network. The visual analysis
provided insights into international collaboration and helped identify key research hubs in the fields of tourism, cultural
heritage, and sustainability, with particular emphasis on the growing role of Kazakhstan and its regional and global
partners. The color of each node indicates the average year of publication for each country (2018-2024), with more recent
contributions displayed in lighter shades. The visualization results show that Kazakhstan occupies a central position within
the collaboration network, reflecting its leading role in publishing research in this field. This centrality is further reinforced
by strong links with numerous partners, including China, Russia, the United Kingdom, and Germany, confirming
Kazakhstan's international visibility and coordination in projects related to cultural heritage and tourism. Other prominent
nodes in the network include countries such as Uzbekistan and Romania, whose active participation in co-authored
publications contributes to strengthening regional dynamics.

The node colors represent the average year of publication per country, offering a temporal perspective on the evolution
of scientific output. More recent collaborations are associated with countries displayed in lighter tones, such as Qatar, Saudi
Arabia, and Kenya, indicating the expansion of thematic interest and partnerships beyond traditional Euro-Asian contexts.
In this regard, the increasing presence of Central Asian countries, especially Kazakhstan, Uzbekistan, and
Kyrgyzstanalongside strong connections with European and East Asian partners, points to the growing interdisciplinary and
transnational relevance of petroglyph-based cultural tourism as a research theme (Figure 9).
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The bibliometric analysis further confirms the centrality of petroglyphs as cultural and tourism resources within the
Central Asian region. The most intensive period of publication spans the past seven years, with authors from Kazakhstan
and Uzbekistan playing leading roles. Thematic frameworks range from identity symbolism and educational functions to
site management and digital interpretation, indicating a mature and interdisciplinary research field. The presence of authors
who are also represented in the meta-analysis highlights the interconnection between empirical findings and the structural
patterns revealed through bibliometric mapping. Table 3 provides a concise bibliometric overview of the thematic
directions and geographical focal points in research linking petroglyphs with cultural tourism in Central Asia. It reveals the
development of multiple parallel research streams that differ not only in focus but also in their periods of academic
intensity and spatial distribution. Studies centered on cultural heritage and identity demonstrate the longest publication
continuity, with Kazakhstani and Uzbekistani authors playing a dominant role in shaping the discourse. In this body of work,
petroglyphs are interpreted as symbolic resources that reflect local myths, belief systems, and shared histories, making them
foundational to the construction of collective identity within tourism narratives. The topic of petroglyphs as tourism resources
has gained momentum more recently, with increased authorial focus from Uzbekistan and Kyrgyzstan. In these studies,
petroglyphs are examined through the lens of their appeal to visitors and their potential integration into tourism offerings.

The development of digital technologies and modern interpretive practices, including 3D mapping and virtual tours,
has become most prominent in publications from the last four years. This theme also reflects a growing interest in
Tajikistan, suggesting a more inclusive regional dynamic in the field of digital humanities and heritage valori zation. In
the realm of educational tourism and archaeological heritage, Kazakhstani and Uzbekistani authors continue to lead,
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focusing on the use of petroglyphs in both formal and informal educational contexts, where archaeological sites serve as
platforms for experiential learning about the past. Management-related aspects, particularly those concerning protected
heritage sites, were most intensively explored in earlier periods of the analyzed literature.

Authors from Kazakhstan and Kyrgyzstan address challenges in site conservation, institutional capacity, and legal
frameworks, often emphasizing the tension between preservation and tourism-driven exploitation.

Table 3. Bibliometric analysis of research on petroglyphs and cultural tourism in Central Asia (Source: Authors research)

Key Themes Most Cited Authors Period OT In@enswe Countries Represented
Publication

Cultural Heritage and Identity Sabitov, T.; Dzhurakulov, N. 2017-2022 Kazakhstan, Uzbekistan

Petroglyphs as a Tourism Resource Bektemirov, A.; Tursunova, M. 2018-2023 Uzbekistan, Kyrgyzstan

Digitalization and Interpretation Aliaskarov, D.; Zhumanov, R. 2020-2024 Kazakhstan, Tajikistan

Educational Tourism and Archaeological Heritage | Nizamatdinova, Z.; Moldgaliyeva, A. 2016-2022 Kazakhstan, Uzbekistan

Management of Protected Sites Issakov, Y.; Laiskhanov, S. 2015-2021 Kazakhstan, Kyrgyzstan

DISCUSSION

In recent years, the narrative surrounding petroglyphs in Central Asia has increasingly transcended traditional
archaeological interpretations and is now being shaped through the lens of contemporary cultural-tourism values. The
literature increasingly recognizes that petroglyphs are not merely static witnesses of the past, but cultural elements with
multilayered functions, educational, symbolic, identity-based, and economic (Barrado-Timén et al., 2019). Numerous
recent studies, including those analyzing sites such as Tamgaly, Sarmishsay, and Arpa-Uzen (e.g., Bektemirov &
Amanova, 2020; Tursunova et al., 2021; Aliaskarov et al., 2023), emphasize their potential in shaping authentic tourism
narratives and in encouraging community participation in site management. In this regard, the research discourse is
gradually shifting away from simple site valorization toward a dynamic model of heritage as a developmental tool
(RQ1). A clear parallel has been drawn between the visual power of petroglyphs and their ability to generate a sense of
belonging and cultural continuity. This is particularly evident in studies that focus on the semantic analysis of sacred spaces
(e.g., Osserbayev & Gabitov, 2021; Chernyshev et al., 2023; Aizhan et al., 2024). Such analyses contribute to
understanding why petroglyphs act as catalysts for identity processes, not only for tourists but also for local residents who
perceive these sites as places of cultural authority. Notably, tourists, even when unaware of the deeper meanings of the
petroglyphs, often respond to their symbolism through emotional engagement, consistent with findings from studies on
spiritual landscapes in Mongolia and Korea (Kortum, 2014; Demirovi¢ et al., 2016; Lee, 2022) (RQ?2).

The sociocultural effects, manifested through increased awareness of heritage preservation and greater visitor
involvement in interpretive activities, mirror the findings of Guofang (2024) and Ge & Anni (2024), who emphasize the
importance of databases and digital archiving in the protection and promotion of petroglyphs in the context of China.
Although relatively new to the Central Asian region, digital documentation and visualization are increasingly recognized
as tools that facilitate knowledge transfer and strengthen the narrative dimension of heritage sites. This aspect is
particularly prominent in the work of Milosz et al. (2020), who argue that the combination of visual reconstruction and
storytelling is key to activating the educational potential of petroglyph sites (RQ1).

However, a notable discursive shift in the literature relates to the issue of commodification particularly in studies
highlighting the risk of reducing the meaning of petroglyphs to mere tourist attractions (Aliaskarov et al., 2023 ; Issakov
et al., 2023b). This concern becomes especially relevant when comparing local and global trends. Unlike certain
Western and East Asian contexts, where the process of touristification often erases local memory, there is a tendency in
Central Asia to integrate local communities into the processes of heritage interpretation and conservation. This is
evident in the findings of Nizamatdinova & Zhumanov (2021), where such an approach not only strengthens the
legitimacy of interpretation but also promotes both cultural and economic sustainability (RQ2, RQ4).

Valuable insights are also provided by studies that explore the use of petroglyphs in educational contexts, such as the
work by Sabitov et al. (2019), in which petroglyphs are not merely part of the landscape, but are framed as pedagogical
tools. This dimension gains importance in light of the literature on sacred landscapes and multimedia approaches to
heritage interpretation (Sheng, 2020; Zahir et al., 2022), where tourism narratives are grounded in a deep interaction
between knowledge, space, and community (RQ1, RQ4). Additionally, findings by Schneider et al. (2021) from
Mongolia show how random archaeological surveys can contribute to redefining cultural maps, which, in the context of
Central Asia, underscores the need for ongoing research and the revision of existing narratives (RQ3).

Based on comparisons across different geographical and methodological contexts, it can be concluded that the
petroglyphs of Central Asia represent a complex symbolic resource operating on multiple levels, from local spirituality
and collective memory to international cultural capital. Within such a framework, tourism functions not merely as a
vehicle for economic development, but as a mechanism for cultural reproduction and education, transforming these sites
into spaces where past and present converge in interpretive dialogue.

CONCLUSIONS

The results of the systematic review and meta-analysis indicate that petroglyphs in Central Asia transcend their status as
archaeological artifacts and function as complex symbolic systems that shape identity, support education, and enable multi-
layered tourist experiences. Their ability to communicate cultural narratives and stimulate visitor engagement has been
confirmed across numerous studies, while quantitative findings point to a positive, empirically measurable contribution to
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the development of cultural tourism. In this way, petroglyphs are reaffirmed as authentic interpretive resources that
integrate historical values into contemporary development models, contributing to both identity preservation and the
diversification of tourism offerings. This study holds significant value for contemporary scholarship as it opens new
theoretical and methodological pathways for redefining the role of archaeological heritage in modern tourism.

By integrating the results of multiple empirical studies with bibliometric analysis, the research introduces an
innovative approach to the study of petroglyphs, not merely viewing them through the discourse of cultural legacy, but
as active resources in the development of sustainable and educational practices. It thus contributes to a deeper
understanding of the relationship between heritage, community, and tourism, demonstrating that cultural landscapes can
simultaneously be objects of preservation and drivers of social development. This contribution is particularly important
for the development of models that integrate conservation, interpretation, and community engagement, as well as for the
further operationalization of the concepts of authenticity and cultural value in tourism.

In light of current global trends in cultural tourism, the findings of this study expand existing knowledge by offering
transversal applicability to other regions that possess similar visual and archaeological heritage. Regions such as the
Andes, the Hindu Kush, or North Africa, which also feature petroglyph sites, may adopt the approach presented in this
paper to develop interpretation strategies that promote both economic sustainability and participatory conservation.

This methodological and conceptual transferability makes the study relevant not only in academic discourse but also
in the practice of cultural managers, educators, and local planners.

The chosen methodology further reinforces the reliability of the findings, its systematic approach, grounded in the
PRISMA framework, ensured transparency and replicability, while the meta-analytic indicators provided empirical
validation for previously qualitatively inferred claims. The results are presented clearly, statistically sound, and
interpretively accessible to both professional and general audiences, making them understandable and useful even to non-
experts. This gives the study a dual function, contributing to the academic community while also offering guidance for
policymaking and governance in the field of heritage tourism. This work may be particularly useful to researchers in
tourism studies, cultural geography, archaeology, and ethnology, as well as to educators and students engaged with topics
such as cultural authenticity, sustainable tourism, and local development. It is also recommended for practitioners involved in
the planning and promotion of cultural routes and for institutions developing heritage policies in rural and peripheral areas.

Limitations and directions of future research

One of the key challenges in interpreting the results of this study lies in the uneven geographical representation of
countries within the analyzed body of literature. The majority of publications focus on Kazakhstan and Uzbekistan, while
Kyrgyzstan and Tajikistan are significantly underrepresented. This disproportion may reflect differences in research
infrastructure, institutional support, or source availability, but it also introduces the risk of geographic bias in the study’s
conclusions. Additionally, although the meta-analysis allowed for a quantitative synthesis of findings, the limited number
of studies with statistically processable data restricts the potential for drawing stronger generalizations. While statistical
tests did not confirm publication bias, it remains a latent methodological concern, given the academic tendency to more
frequently publish studies with positive outcomes. Further limitations relate to the thematic scope of the available literature.
Despite the multidimensional meanings associated with petroglyphs, most studies remain within the bounds of cultural
interpretation, with far fewer exploring topics such as economic viability, measurable community impact, or the effects of
digital transformation. The absence of longitudinal data also limits the ability to trace the evolution of the meaning of
petroglyphs within the context of an increasingly dynamic tourism market and shifting cultural policies.

In light of these limitations, the future development of this research area requires a strategic shift toward models that
move beyond classical descriptive and interpretive approaches. The complexity of petroglyphs’ function in contemporary
tourism demands multidimensional analyses capable of integrating spatial, symbolic, educational, and economic aspects of
heritage into a unified analytical framework. Future studies should not be limited to identifying the existing functions of
petroglyphs but should also investigate how their meanings transform over time, especially under the influence of tourism
practices, digital innovation, and cultural policy. A particularly promising direction lies in the application of geospatial
methods such as GIS mapping, geo-narrative modeling, and landscape analysis which would allow petroglyphs to be
understood not merely as isolated cultural entities, but as dynamic components within broader cultural-ecological
landscapes. Such approaches can reveal spatial patterns that contribute to better understanding how petroglyph sites
function in relation to population centers, transportation infrastructure, and tourism flows, ultimately enhancing their
integration into spatial planning and destination development. Significant innovation could also be achieved through the
integration of augmented reality (AR) and virtual reality (VR) technologies, which may redefine how modern tourists
experience petroglyphs. Future research could evaluate the effects of such digital interventions on perceptions of
authenticity, emotional responses, and visitors’ willingness to engage in heritage preservation. In this regard, user-
experience-oriented research strategies using experimental designs represent the logical next step for the field.

Another avenue that requires attention is the cross-cultural comparative analysis of petroglyph sites across different
regions of the world. Comparative studies involving sites in the Sahara, the Andes, or Australian Aboriginal territories
may contribute to the development of universal principles for heritage interpretation in tourism. Such an approach would
allow researchers to better understand global challenges related to balancing preservation and commercialization of
sacred spaces, and how different cultural and institutional settings influence heritage management strategies. At the
same time, it is essential to strengthen the role of local communities not only as beneficiaries of heritage, but also as
interpreters and co-creators of meaning. The use of participatory methods, ethnographic interviews, and collaborative
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workshops can support the development of more inclusive interpretive practices that affirm collective knowledge and
local narratives. This would help ensure both cultural continuity and the legitimacy of tourism-based interpretations,
which is particularly important in regions where petroglyphs carry spiritual and mythological significance.

Future research should also address institutional aspects examining the role of local and national policies, legal
frameworks, and international standards in the protection and utilization of petroglyphs. Evaluating the effectiveness of
current management models and identifying best practices for integrating archaeological heritage into cultural tourism can
be crucial for building sustainable systems of heritage protection that are both culturally sensitive and economically viable.
Finally, it is necessary to strengthen research capacity in underrepresented Central Asian countries through the
establishment of regional centers of excellence and international research networks. Such initiatives would enable more
balanced knowledge production and equitable participation in global academic discourse, while also increasing the
visibility of sites and empowering the cultural sovereignty of the communities that steward them.

The significance of this research field extends beyond academia it holds the potential to contribute to the development
of cultural economies, the reinforcement of shared identity, the advancement of education, and the creation of socially
responsible tourism. In this sense, the study of petroglyphs in tourism should not be viewed as a narrowly specialized topic,
but as an open field of interdisciplinary inquiry with the capacity to shape both cultural policy and social practice.
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