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Abstract
Geotourism is an emerging sub-sector of nature-based tourism that attracts a growing number of tourists to geoparks worldwide.
Among these, Asian geoparks have become an attractive destination for visitors to experience geological landscapes. To date,
there are limited studies available on the environmental impacts of geotourism in Asian geoparks. Here, we present a quantitative
review of 26 peer-reviewed publications on geotourism impacts in Asia and discuss how to minimise them. The majority of these
studies (64%) originated in China and reports on observational research (68%) rather than experimental research (11%). Data
were mainly qualitative (48%) rather than quantitative (19%). Impacts accrued from an inadequate provision of conservation
measures and infrastructure (leading to soil erosion), associated agriculture and urbanization, a lack of legislative frameworks and
a lack of knowledge of visitors and local communities on how to behave in sensitive geosites. Management measures that appear
promising were discussed such as the establishment of frameworks and policies to govern geotourism development along with
visitor education and the critical importance of systematic quantitative studies. Both should support the rapidly growing
geotourism industry in the Asian region.
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Introduction
Geotourism is a rapidly growing tourism market attracting
approximately 7.8 million geo-tourists to geotourism destinations worldwide (Cheung 2015). The development of this industry relies upon geological landscapes as attractions (Hose
2000; Dowling and Newsome 2010; Wang et al. 2014a).
Geotourism has emerged in the mid 1990s (Ollier 2012),
underpinned by various definitions (Hose 1995; Dowling
and Newsome 2010; National Geographic 2012) that stress
three elements of geotourism: (a) travel to a place
characterised by geology, (b) education and learning and (c)
geological appreciation (Fung and Jim 2015; Hose 1995;
Joyce 2006). There is also a certain overlap with the concept
of nature-based tourism (Koizumi and Chakraborty 2016).
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Koizumi and Chakraborty (2016) drew attention to a conceptualisation as “geo-ecotourism” that amalgamates understandings of geotourism with those of ecotourism (Gray 2011;
Newsome et al. 2012). The currently presiding definition of
geotourism by Dowling and Newsome (2010) is that of a form
of “sustainable tourism with a primary focus on experiencing
the Earth’s geological features in a way that fosters environmental and cultural understanding, appreciation and conservation, and is locally beneficial” (Dowling and Newsome
2010).
Geodiversity, meaning the diversity of geological, geomorphological, soil and hydrological features, is playing a vital
role in the development and promotion of geotourism across
the world (Ollier 2012; Chen et al. 2015; Gray 2013). A place
that integrates all desirable geodiversity characteristics is referred to as a geopark, a site that people visit to appreciate and
experience geology (Ibrahim 2000; Azman et al. 2010). As a
result, worldwide geopark programs have been introduced to
many countries for promoting geotourism such as on the
Gwanmae Island of South Korea (Dingwall et al. 2005; Koh
et al. 2014). Efforts were made to connect geoparks
(UNESCO 2006) which resulted in the first geological network called “European Geopark Network” in 2000 (Zouros
2004). This was expanded in 2004 into the “Global Network
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of National Geoparks” (GGN) with the assistance of the
UNESCO (Eder and Patzak 2004; UNESCO 2014). Since
2015, this network is managed under new label UNESCO
Global Geoparks. The establishment of this network highlights the importance of geodiversity in the Asia Pacific region
which encompasses critical linkages within the global geopark
network. This was also recognised through the area-specific
“Asian Pacific Geoparks Network” (APGN).
Geoparks typically provide sightseeing tour facilities and
recreational activities, along with science and education programs, and enhance the local economy by attracting
geotourists (Farsani et al. 2014; Dowling 2010). World
geoparks facilitate the conservation of geoparks on local to
global scales (Yeung 2008; Erikstad 2013; Wang et al.
2014a; Dong et al. 2014) to the betterment of the geotourism
industry (Hose 2000; Hose and Wickens 2004; Zouros 2010a,
b; Jin and Ruban 2011; Bruno and Perrotta 2012; Farsani et al.
2012; Gordon et al. 2012; Hose and Vasiljevic 2012).
The marketing of geoparks and the development of ‘geoexperiences’ has increased visitor numbers in geoparks
around the world causing severe environmental impacts
(Buckley and Pannell 1990; Cole 2009; Monz et al. 2010;
Spellerberg 1991; Lima et al. 2017). Geoparks are known
for their geodiversity encompassing landscapes of significant
value formed over a period of 4.6 billion years (Cowie and
Wimbledon 1994; Song et al. 2010). Because of their significant natural value, the planning and management of
geoparks, their conservation and understanding of impacts,
the monitoring and establishment of impact management
strategies need to be vital components of a sustainable
geotourism industry including in Asia (Henriques et al.
2011; Brilha 2016; Marion and Leung 2001; Prosser et al.
2011; Lima et al. 2017). This involves a concerted effort of
scientists, scholars and related stakeholder agencies such as
government and non-government organizations targeting geological conservation (Li et al. 2012; Chen 2003; Song et al.
2010). Here, we present a timely review of geotourism impacts in Asia and discuss research gaps and future research
directions.
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Table 1 Number of UNESCO Global Geoparks and National Geoparks
located per total land area in the six principal Asian countries for
geotourism
Country

Land area km2

Number of sites

Korea
China
Japan
Malaysia
Vietnam
Indonesia
Iran

97,480
9,388,211
364,560
328,550
310,070
1,811,570
1,648,195

28
218
43
30
30
60
01

terms of economic incentives and as a means to foster social
and community well-being by establishing livelihoods for
those in need, and also to conserve geodiversity. It therefore
can play an important role in the sustainable development of
specific regions (Badang et al. 2017). East and South Asia are
both rich in geoheritage and home to designated UNESCO
Global Geoparks and National Geoparks. China in particular
has numerous National and UNESCO Global Geoparks
(Fuming et al. 2015; Lianyong 2007). Many other potential
geotourism sites have been identified in Asia, but planning is
still in its initial stages (Amrikazemi and Mehrpooya 2006).
Rural communities in recognised geosites are known to gain
income-generating activities such as providing accommodation, various service facilities and selling local products, while
engaging in conservation activities through geotourism and
geoproducts (Farsani et al. 2014; Lianyong 2007;
Shahhoseini et al. 2017).
Chakraborty et al. (2015) highlighted that in China, 19
million people visit geoparks annually, and scholars and researchers have identified that Asian geoparks face numerous
challenges concerning their sustainability in the future (Zhong
et al. 2005; Wang et al. 2015). Therefore, this study aims to
determine the geotourism impacts across the Asian region and
identify research priorities and management strategies to minimise visitor impacts at geoparks in Asia.

Geotourism and Geoparks in Asia
Geotourism is a developing tourism sector across the world
(Wang et al. 2014b). It is considered a novel means for conserving geoheritage/geodiversity assets while promoting them
under the banner of tourism (Fauzi and Misni 2016) with the
added financial benefits for local communities (Kiernan
2013). This is particularly relevant for emerging geotourism
ventures in developing countries such as Indonesia, Malaysia,
Thailand, Vietnam, Taiwan and Iran that seek ways to alleviate poverty and generate new income streams (Table 1)
(Dowling 2010; Dowling and Newsome 2010). Geotourism
is an important industry sector for developing countries in

Method
We applied a systematic quantitative literature review which
has proven effective at generating a quantitative summary of
the field (Pickering and Byrne 2014). An electronic database
was built pertaining to research papers about geotourism published in peer-reviewed English language journals between
2000 and 2018.
The articles were searched using the following databases:
Science Direct, ProQuest, Web of Knowledge, Sage, Google
Scholar, Google and Murdoch University, by using the
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following keywords to search original articles: ‘geodiversity’,
‘geoconservation’, ‘geotourism’, ‘geopark’, ‘geoeducation’,
‘geoheritage’, ‘Asia Pacific geoparks network’, ‘geopark’,
‘geodiversity site’, ‘National Geopark’, ‘assessment’, ‘sustainable development’, ‘UNESCO Global Geopark’, ‘monitoring’, ‘carrying capacity’, ‘impact’ and ‘endangered
geoheritage’.
The study followed the recommendations of PRISMA, the
Preferred Reporting Items for Systematic Reviews and MetaAnalyses, to select relevant papers for this review. Firstly,
identified were all papers matching the keywords, plus any
additional studies recognised on reference lists. Excluded
were books, book chapters, industry reports and other grey
literature. All studies were screened by studying the topic,
abstract and conclusions and those deemed irrelevant to evaluate geotourism impacts in Asia were excluded, and so were
papers where it was difficult to gather information on the key
variables collated for each article in the final selection, namely, publication details, geographical location (study area and
country), study design, methods used, data type; type of impact, and management recommendations (Table 2). For final
selection of papers, the following six variables were recorded
in a database (Table 2).

Result
Of the 26 original journal papers on man-made impacts of
geotourism in Asia, 17 were published after 2012 (Table 3)
which underpins the increasing importance of this field in
recent years. The journal Geoheritage has published the
highest number of papers (10) in this field, followed by
Catena (4) and Quaternary International (4).
‘Observation’ was the widely used methodology in these
publications, and it was mainly qualitative data that were
collected.

Table 2

64

The maximum number of studies originated in China
(64%), followed by 1–2 studies from each of six other countries, including India and Bangladesh even though these were
yet to be the members of the Asia Pacific geotourism network.
China was instrumental in driving geotourism research, generating the first publication (within our study time frame) in
2000. Other than that, Japan, Malaysia and India have published articles for each country. Most of these investigations
were conducted in National Geoparks and to a lesser extent in
UNESCO Global Geoparks (Fig. 1).

Type of Impacts
The primary reasons for man-made impacts relating to
geotourism in Asia included the lack of adequate conservation
measures and infrastructure, agriculture and urbanization that
followed geotourism development, the lack of a legislative
framework and ignorance/lack of knowledge (Table 4).
Erosion was the main impact where adequate infrastructure
was lacking and inadequate or no measures of soil and tread
conservation had been implemented.
This issue was exacerbated with increasing visitor numbers. Geotourism was associated with impacts of urbanization
through an increase in infrastructure such as commercial
shops and the need for garbage disposal.
Agriculture developed around geotourism sites to sustain
growing numbers of community residents who had followed
geotourism development, and that entailed impacts relating to
soil fertilization and disposal of toxic substances. Impacts due
to the progressive development of urbanization and agriculture associated with geotourism development were especially
prominent in China, India and Bangladesh.
Another reason why impacts occurred was the lack of a
suitable legislative framework to govern the process of
geotourism development. This also aggravated impacts associated with agriculture and urbanization, as uncontrolled development was a side effect of a missing legislative

Variables collected from a selected sample of research papers about the impacts of geotourism in Asia

Category

Variable

Data type

Publication

Author(s)

Text
Text
Numeric

Geographic
Methods
Data type
Type of impact
Management

Title
Publication year
Journal
Country
Observation, Experimental, Predictive
Quantitative, Qualitative, Mixed, GIS, photography
Erosion, Agriculture & Urbanization, Lack of legislative framework, Ignorance
Regulation, Non-regulation

Categorical
Categorical
Categorical
Categorical
Categorical/text
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Table 3 Details of the 26 reviewed studies that examined the impact of
geotourism in Asia
Category

Total

All papers
Post 2012
Journal type
Geoheritage

26
17

Catena
Quaternary International
Proceedings of the Geologists’ Association
ASERS
Journal of Arid Environments
Agriculture, Ecosystems & Environment
Journal of Archaeological Science
Environ Earth Sci
International Journal of Sustainable Development & World
Ecology
Asian Pacific Journal of Tourism
Methodology
Observation
Experimental
Predictive
Data type
Quantitative
Qualitative
Mixed
GIS
Photography

(2020) 12:64

impacts in the face of non-existing or inadequate management
plans and guidelines (Musa 2002). Closely related, ignorance
or lack of knowledge had an impact through for instance inappropriate waste disposal, trampling and vandalism that,
however, could be managed efficiently if policies and management plans were established.

10
4
4
1
1
1
1
1
1
1
1
17
3
5
5
12
4
2
2

foundation for development of geotourism sites. It followed
on from a promotion of nature-based tourism activities in general, and geotourism in particular, and leads to uncontrolled

Discussion
Geotourism Challenges
Geoparks/geosites are unique and fragile places situated in
sensitive geological environments. Increased tourist numbers
in these areas are known to generate human impacts
(Newsome et al. 2012). Erosion that is caused by the inadequate establishment of conservation measures and the lack of
appropriate infrastructure that mitigates impacts from trampling for instance was noted as one impact following
geotourism activities in Asia (Lima et al. 2010, 2017; Kamel
et al. 2017; Avelar et al. 2018). Dowling and Newsome (2006)
noted that erosion might occur due to the pressure of increasing visitor numbers at geopark.
The main issue the geotourism practicing countries are facing, however, relates to secondary impacts associated with the
expansion of agriculture and urbanization (Lima et al. 2010,
2017; Larwood et al. 2013; Avelar et al. 2018), especially
where population pressures are great such as in China and
India.
Past studies of geotourism in Asia have highlighted that
impacts at geoparks accrue from lack of policies and legislation and ignorance. Geoparks in the reviewed literature appear
not to be forthcoming as far as mitigating and controlling the
impact of visitors is concerned. Such impacts entail unplanned

Fig. 1 Number of published articles on impacts of geotourism by Asian country
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Man-made impacts of geotourism in Asia

Main reasons for impacts

Description

Key references

Inadequate conservation measures and
lack of appropriate infrastructure

Erosion

Hoang et al. (2003); Sidle et al. (2004); Shi and Shao (2000); Vasiljević et al. (2014);
He et al. (2003); Dong et al. (2014); Yang et al. (2012); Paskeh and Khoshraftar
(2011)

Agriculture and urbanization

Rapid increase of Hoang et al. (2003); Wei et al. (2006); Li et al. (2012); Vasiljević et al. 2014;
shops
Vasiljevic et al. 2011); Dong et al. (2014); Sheth et al. (2017); Hossain and Nahar
Garbage disposal
(2014); Chakraborty et al. (2015); Paskeh and Khoshraftar (2011)
Fertilizer and toxic
waste disposal
Legislation
Vasiljević et al. (2014); Hose (2007, 2008); Dong et al. (2014); Wang et al. (2014a);
Hossain and Nahar (2014); Chakraborty et al. (2015)

Lack of a legislative framework

Ignorance

Policies

Dong et al. (2014); Wang et al. (2014a)

Waste disposal

Vasiljević et al. 2014); Sheth et al. (2017)

Trampling and
tourist activities
Vandalism and
littering

Vasiljević et al. (2014); Hossain and Nahar (2014); Chakraborty et al. (2015)
Chakraborty et al. (2015); Farsani et al. (2012)

waste disposal, trampling, vandalism and littering. Other
countries in the world such as Portugal identified similar impacts as a result of promoting geotourism (Kubalikova and
Kirchner 2016; Avelar et al. 2018; Lima et al. 2010, 2017;
Kubalikova and Kirchner 2016). Relatedly, some of the negative impacts are caused by irresponsible professional souvenir hunters through the hammering, digging and collecting of
fossils and minerals (Dowling and Newsome 2006;
Mathieson and Wall 1982). These impacts may occur in high
demand sites in the region.

Management
Most impacts observed for geosites in the Asian region are
noted elsewhere in the world. However, based on the present
situation, the impacts could be minimised by setting up a
legislative framework and policies at sites; further through
visitor education and expansion of methodologies to include
systematic quantitative studies of impacts and the GIS-based
studies to address location and spatial extent of impacts, along
with a better understanding of people’s perception of impacts
and acceptable uses of land for geotourism. Most studies
highlighted that these measures are desirable to conserve
geotourism sites.
Establishing legislation for minimising impacts around urbanization near geoparks is a critical first step to minimise
impacts of geotourism (Yeung 2008; Wang et al. 2015). Our
review showed that in these initial legislative stages and underpinnings of planning efforts, a better understanding needs
to be sought of the value of geo-landscapes to be conserved in
the future (Chan and Godsey 2016; Burek and Prosser 2008).
This needs to be accompanied by creating an inventory and
ranking of geosites in accordance with their scientific

importance and obliteration of possible risks (Brilha 2016;
Chan and Godsey 2016; Yalgouz-Agaj et al. 2010). A critical
component in this planning stage is the monitoring of adverse
impacts of geosites.
Our review revealed that educating visitors and the local
community at particular sites significantly minimises the impacts of geoparks/geosites. Creating a public understanding,
through education and conservation promotion, is an effective
way to address and minimise the impacts accrued from lack of
knowledge (Newsome and Johnson 2013; Gray 2004; Hose
2005; Wang et al. 2015; Dunbar 2007; Loon 2008). Visitor
education on geodiversity that emphasises the uniqueness of
the geopark is vital. Education should further be easy to understand and deliver the essence of the concept of
geoconservation/geotourism (Hose 2000, 2006, 2011; Dong
et al. 2014) and should at best be delivered via a strong interpretation system internationally, regionally and locally to be
fully functional. A range of interpretation tools should be implemented such as interpretative panels, guided tours and
more modern tools to meet visitor expectations (Wolf et al.
2013). Ultimately, interpretation activities need to meet visitor
expectations to contribute to a sustainable use of geosites
while simultaneously enhancing knowledge and conservation
(Erikstad 2013). Finally, education also needs to extend to the
local community and this requires developing a good relationship with geopark management to practice sound geotourism
at the local level (Shafiei et al. 2017; Farsani et al. 2017).
Considering the potential of visitor education, a streamlined approach was suggested with a standard format for interpretative boards and panels to deliver messaging around
sustainable geotourism. The standard format included (a) a
National or Global Geoparks Network logo, (b) a concise
and interesting heading, (c) a short explanation of the main

64

Page 6 of 9

geopark features, (d) diagrams illustrating the formation of the
features, (e) a representative photo of the feature, (f) a map
showing the geotrail and location of the panels along the trail,
(g) the code number of the geopark and (h) a mark indicating
the location of the panel (Wang et al. 2015).
The European geoparks have already implemented visitor
education programs to minimise visitor impacts. Partnerships
between the government, universities, private sector and nongovernment agencies and improving the educational system
constitute integral parts of this (Frodeman 1995; Orion and
Thompson 1996; Orion 2001; Dodick and Orion 2003). The
European geoparks have organised environmental awareness
programs on the sustainable development of geoparks (Zouros
2004; Piranha et al. 2011) and stressed new opportunities for
the local economy and benefits to the local community.
Organising such a structured approach would also be essential
for Asian geoparks. Although geo-education appears to be an
indirect yet effective tool to minimise impacts of geotourism
(Newsome and Dowling 2010; Hose 2011), to date, little has
been achieved in this direction for Asian geoparks.
Similarly, there remains little research compared to the
number of Asian geoparks. Our research here provided guidance on the reasons and types of impacts to focus on, along
with management actions to evaluate. To fully grasp the impact of geotourism, future research needs to capitalise on a
broader range of methodologies. In particular, experimental
studies are needed that relate causal factors with actual impacts. For instance, questions should be asked how to create
smart infrastructure that minimises visitor impacts at geoparks
while facilitating satisfying visitor experiences. Consequently,
experimental designs could vary specific infrastructure features and at the same time measure visitor satisfaction and
impacts. This requires the collection of systematic quantitative
data.
Similarly, impacts on geoparks are inherently spatial,
and therefore, GIS-based studies are needed that visually clarify the spatial extent of impacts and how they
relate to geological and other landscape features and
management actions. GIS-based studies are also critical
for monitoring impacts over time and evaluating the
effectiveness of management actions.
Another tool that would be of great benefit in this context
and which has not been applied in the context of geoparks is a
public participatory geographic information system (PPGIS).
PPGIS is known to be of great value for building knowledge
on appropriate uses of landscapes, landscape values, visitor
conflict and visitor management (Wolf et al. 2015; Wolf
et al. 2018; Brown and Raymond 2007). In the context of
Asian geoparks, information is needed on how the public perceives the use of geoparks, its benefits and impacts and what
management actions are deemed effective and acceptable. It
should further clarify how potentially conflicting land uses
(tourism, agriculture, urbanization, conservation) can be
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reconciled to the benefit of all stakeholders involved and in
line with sustainability considerations.

Conclusion
Increasing numbers of visitors are flocking to geoparks and
geosites around Asia. Due to the limitations of available studies on geotourism impacts, this study aimed to review
geotourism research about impacts on geoparks and geosites
due to human activities in the Asian region. The aim was to
discuss impacts and possible management avenues.
The findings reveal that, firstly, with the exception of
China, Asian countries have not been much involved in the
investigation of geotourism impacts at geosites in their countries. Secondly, erosion was the most highlighted man-made
impact due to lack of appropriate geosite and surrounding
urban infrastructure in Asia. Thirdly, impacts are more effectively managed by raising awareness of relevant agencies and
fostering inter-agency collaborations, especially with local
community groups, and developing appropriate legislation
as the foundation for planning. Fourthly, this review made a
compelling case for educating both visitors and local communities to manage impacts at geosites.
Future research should capitalise on a systematic quantitative data collection as part of experimental designs to relate
causes of impacts with their effects, as most research to date is
largely observational and rather ad hoc. It should further integrate GIS methods that visualise impacts and allow for monitoring over time and acknowledge the inherently spatial nature of man-made impacts in geoparks. Finally, public participatory GIS will garner insights from the public about acceptable usage of geoparks and their benefits. It will further increase the acceptance of management measures as they
emerge from a public consultation process.
As the data are too sparse to meta-analyse across Asian
countries, expanding the geographical scope of research beyond China is a critical step in enhancing our understanding of
geotourism impacts. Further value will be gained from studying the impacts of geotourism accounting for varying specific
ecological and socio-economical context. Further studies need
to be concerned with the perception of the host community
and of visitors of the impacts of geotourism at geoparks and
geosites at the Asian region.
In conclusion, this review increased our understanding of
the main impacts and reasons for impacts of geotourism activities in Asia. Management should strongly focus on establishing policies and guidelines to govern uncontrolled development of geoparks, and it should focus on developing education measures and facilities that are accessible to a specialist
and a lay audience. Education content will need to be sitespecific to be meaningful as geosites are typically very unique
both geologically and ecologically, and so are the threats and
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site management needed to conserve sites. To encourage sensible behaviour and a sustainable enjoyment of the benefits of
geotourism sites, a collaboration needs to be established between the local community and other stakeholders to draw
from different perspectives needed to make decisions on
geosite management. Novel research methodologies should
be added to the existing arsenal, thereby broadening our understanding of the complex system of benefits and impacts of
geotourism in geological landscapes of great significance for
humanity.
Acknowledgements We especially thank for David Newsome Associate
Professor of Environmental Science Murdoch University for selecting
this topic.
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