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Abstract: The research set out to analyze coastal typology characteristics and ecotourism development through geomorphosite
assessments and suggest fitting management strategies in East Lombok, Indonesia. In this research, the connection between
ecotourism potentials and coastal typologies was investigated. The methods of this research were conducted using a combination of
GIS-based analysis and field surveys. Geomorphosites were assessed from several facets or attributes: scientific and intrinsic,
educational, economic, conservation, and added values. The analysis results showed that two coastal geomorphosites could be
developed into ecotourism spots, as supported by East Lombok’s regional planning to promote ecotourism in its tourism branding. In
addition, the sites are suggested to develop local products as a part of their attractiveness. Another finding is that the coastal
typology has a strong connection to the scoring result, especially the scientific-intrinsic and conservation values.
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INTRODUCTION

Tourism is one of the leading sectors in Indonesia’s development. It is known and, thus, expected to increase foreign
exchange earnings, regional income and growth, investment, and labour markets. In addition, tourism also contributes to
Indonesia’s account balance (Narayan et al., 2021). Indonesia has enormous natural resource potentials and rich biodiversity to
trigger and accommodate tourism development, yet this process remains less than optimum due to the lack of supporting
facilities and infrastructures (Nandi, 2008; Badarab et al., 2017; Marfai et al., 2020). Among the diverse tourism potentials
targeted for development is coastal-marine tourism. Bali Island is a famous global destination for cultural and coastal-marine
tourism (Marfai et al., 2020; Mutaqgin et al., 2020). Its popularity has begun to spread to neighboring islands, one of which is
Lombok. Lombok also offers coastal tourism in, among others, Senggigi and Gili Trawangan (West Lombok) and integrated
coastal tourism in Kuta-Mandalika (Central Lombok) that has just been recently developed. On the contrary, East Lombok,
which is no less attractive than the areas mentioned above, remains untouched by development plans and, as such, improperly
managed. In West Nusa Tenggara Regional Tourism Development Master Plan (RIPARDA: Rencana Induk Pembangunan
Kepariwisataan Daerah) for 2013-2028, Lombok Island has four Regional Tourism Strategic Areas prioritized in tourism
development. However, plans for more than half of the eastern coastal stretch are still lacking (Figure 1) as they only include
Mount Rinjani and Sembalun for mountaineering tourism. Meanwhile, the coastal areas that are mostly developed are located
on the west side (Statistics, 2019). This study focuses on East Lombok’s coastal area because its tourism sector generates
relatively low regional income and does not entirely adopt the ecotourism concept. Recently, the ecotourism concept has
developed in several sites in Lombok by the collaborations between governments, private sectors, and communities.
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Rudiarto, 2014; Pattiwael, 2018). It is also enhancing
children’s education and improving local people’s
capabilities in management and other related areas
(Masud et al., 2017; Zacarias and Loyola, 2017). Several
tourism sites in central and western Lombok have
adopted it. However, the tourism potentials of only
particular coastal areas are known, while that of many
others has yet to be explored due to the missing
knowledge of their attractiveness and proper strategies
for their development as coastal-marine tourist attractions
(Khoiriyah et al., 2018). Geological settings are a known
factor of coastal area formation. Lombok is composed of
old and young volcanic materials, uplifted limestones,
intrusive rocks, and coral reef formations (Mangga et al.,
1994; Mutaqgin, 2020), and as a result, it has various
coastal typologies. For ecotourism development purposes
in coastal areas, it is necessary to consider geological and
geomorphological aspects (Newsome and Dowling,
2006) in addition to hydrodynamics, geodynamics,
morphodynamics, eco-dynamics, and anthropo-dynamics
typical of these areas (Sunarto et al., 2014). The

Figure 1. Four regional tourism strategic areas on Lombok Island based ~ dynamics of coastal geomorphological processes, notably
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Sembalun area for mountain tourism limited: e.g. the identification of coastal materials, sea

current, and wave typology of Tangsi Beach (Rayadi,
2016; Marfai et al., 2019) and coral reef profile (Mutagin, 2020). This study relies on geomorphosite assessment as an
approach to determine ecotourism development potentials in East Lombok. Geomorphosites are geomorphological landforms
to which socio-economic, cultural, and/or scientific values are attributed (Panizza, 2001), and in many relevant studies, ecological
and aesthetic values are added as known attributes for geomorphosites (Reynard and Panizza, 2005). These attributes create a
powerful approach to assess the positive relationship between physical environments and social characteristics, components of
ecotourism development (Kubalikova, 2013). In some specific cases, the assessments also beneficial for supporting the
development of geopark (Kubalikov4, 2019), coastal protection (Pereira et al., 2019), and geoconservation (Santos et al., 2020).
For the first time in East Lombok’s coastal area, the ecotourism development potential is linked to coastal typologies, which
significantly shape the local physical characteristics. This is a further development from previous studies that have correlated
geomorphosites with geomorphic genesis, e.g., dissolution (De Waele et al., 2005), marine processes (Orru et al., 2005), and
volcanic landform (Costa, 2011; Quesada-Roméan et al., 2020). This study was intended to analyze coastal typology and
ecotourism development through geomorphosite assessments and provide recommendations on management strategies.

MATERIALS AND METHODS

The research started with geological and geomorphological feature identification and determination of sampling sites using
GIS (Geographic Information System) in the laboratory. The data analyzed were the geological map of Lombok Island
(1:100,000) (Mangga et al., 1994), Indonesia Topographic Map (RBI 1:25,000), and DEMNAS (0.27 arcsecond). DEMNAS,
available at http://tides.big.go.id/DEMNAS/, is the national digital elevation model in Indonesia and is suitable for landform
identification, especially in a volcanic landscape and its surroundings (Malawani et al., 2020a). Using the three data above, this
research identified and characterized coastal typology according to Shepard’s coastal classification system (1973). It also sought
for any coastal tourism sites using the search engine in Google Map (Figure 2). The second step was field surveys to confirm the
current and potential coastal tourism sites identified through the GIS-based analysis. One sampling site was removed from the
research because of accessibility reasons, thus leaving seven samples (Figure 3). Also, during the field surveys, each sample’s
geomorphological characteristics were measured and determined using several variables: material constituent, slope, wave breaker
type, sedimentation-erosion process, and beach type, and the coastal typologies—determined using Shepard’s coastal
classification system (1973)—were validated. The next step was the geomorphosite assessment using the data collected through
direct observation and interviews. Several actors related to tourism management in each sampling site (e.g., tourist operators,
villagers, and tourists) were interviewed. There are plenty of methods for geomorphosite assessment. Mucivuna et al. (2019) have
been listed 71 methods of assessment, one of them is from Kubalikova (2013) which contain several geomorphosite attributes:
scientific and intrinsic value, educational value, economic value, conservation value, and added value. The method from
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Kubalikova (2013) was chosen because it suits ecotourism development purposes. This method also combined qualitative and
quantitative evaluation (Mucivuna et al., 2019). The final step was scoring, which classified the geomorphosite’s readiness for
ecotourism development. It was also conducted a comparative analysis between geomorphosite attributes, coastal typology, and
the latest issues to suggest the proper management for ecotourism in the sampling sites.
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Figure 2. Map of Lombok Island: Geological map of eastern Lombok (A) and Suggested tourism
facilities according to the Google Map application: hotels (B), beaches (C), and existing ecotourism sites (D)
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Figure 3. The views of (1) Tanjung Luar, (2) Kwang Wai, (3) Labuhan Haji, (4) Surya Wangi,
(5) Maiq Anyir, (6) Bangsal Korleko, and (7) Gege Korleko Beach (Photo source: field survey, 2020)

RESULTS AND DISCUSSION
Coastal Typology
The coastal typology characterization was conducted in seven sampling sites (i.e., Kwang Wai, Tanjung Luar, Labuhan
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Haji, Surya Wangi, Maiq Anyir, Gege Korleko, dan Bangsal Korleko Beach) by identifying five variables: beach type, beach
material, morphodynamic, slope, and wave breaker type (Figure 3). The samples had various beach types: rocky beach, sandy
beach, cliff beach, sandy-rocky-cliff beach, sandy-anthropogenic beach, and anthropogenic beach. The rocky beach in Kwang
Wai is formed of andesitic rocks originating in volcanic deposits. Tanjung Luar and Maig Anyir are mainly composed of sand-
sized grains; hence, categorized as sandy beaches. Gege Korleko and Bangsal Korleko are cliff beaches, but the latter also have
rocky materials. Anthropogenic interferences like concrete structures and sedimentary infills also occur in Labuhan Haji and
Surya Wangi. Based on the material analysis, sands were dominant in all sampling sites. Materials deposited in Kwang Wai are
breccia, conglomerate, and sand, indicating a strong influence of volcanic activities, as a result of debris-avalanche deposit
(Malawani et al., 2020b). Similarly, volcanic processes contribute to the mix of pyroclastic materials deposited in cliff beaches
in Gege Korleko and Bangsal Korleko, with another material, i.e., ignimbrite. The combination of fluvial and marine processes
in Tanjung Luar and Maig Anyir allows the deposition of a slightly similar type of sediment, namely sands.

In addition to the widely distributed sands, Tanjung Luar has a marsh area emerging in the west. Meanwhile, the
anthropogenic beaches (Labuhan Haji and Surya Wangi) are dominated by sandy materials and paving blocks, particularly
along the center of tourism development. The morphodynamic processes were identified to determine which of the
sedimentation and erosion was dominant. Kwang Wai, Maiq Anyir, Gege Korleko, and Bangsal Korleko are mainly formed of
erosion processes apparent from serious shoreline retreats that reached up to several meters in the last decade, especially in
Gege Korleko and Bangsal Korleko. Tanjung Luar and Surya Wangi are mostly influenced by sedimentation processes, as
indicated by elongated accumulations of sediment inputs called spits. Spit is a coastal landform that extends to open water,
formed by deposition or embankment of sediment in the estuary, which can result in a morphological shifting of the river mouth
(Hegde et al., 2012; Zhang, 2016). Spit at Tanjung Luar is longer than the one found at Surya Wangi. Signs of anthropogenic
interference are predominant in Surya Wangi, but natural processes still influence its form, although on a small scale.

The research found all three main types of breakers: plunging, spilling, and surging, which are known to vary according to
coastal slopes. The breakers in Kwang Wai, Surya Wangi, and Maig Anyir are plunging. Tanjung Luar dan Labuhan Haji have
spilling breakers, while Gege Korleko and Bangsal Korleko had surging breakers. It is indicated that they have a different
slope in the surf zone. Based on the characteristics above, East Lombok has five coastal typologies (Table 1). First, the
volcanic coast-avalanche beach in the Kwang Wai area is affected by volcanic debris avalanche (DAD) processes. This DAD
is connected to the Kalibabak DAD formation, formed prior to the Samalas caldera-forming eruption in 1257 CE (Malawani et
al., 2020b). Second, the volcanic coast-pyroclastic surge in Gege Korloko and Bangsal Korleko is composed of deposits of
pyroclastic surges, i.e., ash, pumice, and rock fragments ejected during the Samalas eruption in 1257 CE (Lavigne et al., 2013;
Mutagin et al., 2019a). Third, the marine deposition-barrier spit which covers almost the entire area of Tanjung Luar and
creates a lagoon behind the sand bar. Fourth, the subaerial deposition-anthropogenic beach in Labuhan Haji and Surya Wangi
is influenced by the natural deposition of fluvial sediments and anthropogenic interferences (Mutagin, 2020). Fifth, Maig Anyir
is classified as a wave erosion beach because its unconsolidated materials are highly susceptible to wave erosion processes
(Mutagin, 2020). This type of beach also creates a micro-dynamic shoreline that forms rip currents.

Table 1. Classification of coastal typology in the sampling sites, East Lombok
Source: Field survey (2020); Mangga et al., 1994; Mutagin et al., 2019a; Malawani et al., 2020b; Mutagin, 2020

Beaches Beach type Materials Sedimentation-erosion Slope bY\e{g\légr Typology (genesis)
. Breccia, conglomera- | No sedimentation, wave | Undulating due . . :
Kwang Wai Rocky beach e, sand erosion to hummock Plunging | Volcanic coast-avalanche
. Marine sedimentation- - Marine deposition-barrier
Tanjung Luar |Sandy beach Sand, marsh spit, no erosion Flat Spilling spit
.. | Sandy-anthropoge- | Sandy, coral Anthropogenic infill, no - Subaerial deposition-
Labuhan Haji nic beach fragments erosion Flat Spilling anthropogenic
. | Sandy-anthropoge - R River sedimentation- spit- | Slightly gentle .| Subaerial deposition-
Surya Wangi nic beach Sandy-paving block no erosion (sea wall) slope Plunging anthropogenic
Maiq Anyir Sandy beach Sand-gravel (Ie\lr(c))ssigilmentatlon-wave Gentle slope | Plunging | Wave erosion
: Pyroclastic-mix, No sedimentation-wave - . Volcanic coast-pyroclastic
Gege Korleko | Cliff beach ignimbrite erosion Cliff Surging surge
Bangsal Sandy-rocky-cliff _— No sedimentation-wave . . Volcanic coast-pyroclastic
Korleko beach Pyroclastic-mix erosion Gentle-Cliff | Surging surge

Geomorphosite Attributes
A. Scientific and intrinsic value

The scientific and intrinsic value was assessed from several variables: integrity, rarity, diversity, and scientific knowledge
(Table 2). Integrity describes how natural or anthropogenic interferences damage the site and is expressed in 0.5 (disrupted)
and 1 (small to no disruptions). Rarity allows one geomorphosite to be assessed for attractiveness similarity with other
geomorphosites. The results showed that the samplings sites shared similar attractiveness, except for Kwang Wai and Tanjung
Luar (rarity score = 1). It has hummocky hills; barrier spit and a mangrove area respectively. These attractive objects are only
found at those sites. Diversity refers to the variation of features. All sampling sites had 2-4 features and, thus share similar
scores (0.5). The last variable in scientific and intrinsic value is scientific knowledge. Neither scientific studies nor scientific
explorations were found in the sampling sites, except in Gege Korleko. This beach geologically lies in deposits of pyroclastic
surges and ignimbrites; therefore, the local government considers it as a unique geological site (Figure 4).
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Figure 4. (A) View of Gege Korleko beach an () an information board containing the geoloical

uniqueness of the site. The board explains the processes and age of the ignimbrite formation, as dated from the charcoal
presence in this rock back to 1257 CE during the Samalas eruption (Photo source: field survey, 2020)

Table 2. Scientific and intrinsic value assessment of the sampling sites
(A: Kwang Wai; B: Tanjung Luar; C: Labuhan Haji; D: Surya Wangi; E: Maiq Anyir; F: Gege Korleko; G: Bangsal Korleko)

Variables A B C D E F G
. . Small-to-no Small-to-no Small-to-no . . .
Integrity Disturbed (0.5) disruption (1) | disruption (1) | disruption (1) Disturbed (0.5) Disturbed (0.5) | Disturbed (0.5)
Rarity No shared No shared Shared Shared Shared Shared similarity Shared
similarity (1) | similarity (1) | similarity (0.5) | similarity (0.5) | similarity (0.5) (0.5) similarity (0.5)
A 2-4 features 2-4 features 2-4 features 2-4 features 2-4 features 2-4 features
Diversity (05) (05) (05) (05) (05) 2-4 features (0.5) (05)
Scientific knowledge | Unknown (0) | Unknown (0) | Unknown (0) | Unknown (0) | Unknown (0) | Scientific paper (0.5) | Unknown (0)

Table 3. Education value assessment of the sampling sites
(A: Kwang Wai; B: Tanjung Luar; C: Labuhan Haji; D: Surya Wangi; E: Maiq Anyir; F: Gege Korleko; G: Bangsal Korleko)

Variables A B C D E F G
Representativeness Medium (0.5) | Medium (0.5) |Low (0) Low (0) Low (0) High (1) Medium (0.5)
Pedagogical use Low (0) Medium (0.5) |Medium (0.5) |Low (0) Low (0) Medium (0.5) |Low (0)
Educational product No (0) Info panel (1) |Info panel (1) [No (0) Info panel (1) |Info panel (1) [No (0)

- Specialized Specialized Specialized
Tour guides No (0) No (0) excursion (0.5) No (0) excursion (0.5) | excursion (0.5) No (0)

Table 4. Economic value assessment of the sampling sites
(A: Kwang Wai; B: Tanjung Luar; C: Labuhan Haji; D: Surya Wangi; E: Maig Anyir; F: Gege Korleko; G: Bangsal Korleko)

Variables A B C D E F G
Accessibility Small road (0.5) | Main road (1) |Main road (1) |Main road (1) | Small road (0.5) | Earth road (0) |Earth road (0)
Tourism infrastructure | Medium (0.5) |High (1) High (1) Medium (0.5) |Medium (0.5) |Low (0) Low (0)
Local products No (0) No (0) No (0) No (0) No (0) No (0) No (0)

Table 5. Conservation value assessment of the sampling sites
(A: Kwang Wai; B: Tanjung Luar; C: Labuhan Haji; D: Surya Wangi; E: Maiq Anyir; F: Gege Korleko; G: Bangsal Korleko)

Variables A B C D E F G
Threat and risk Existing (0,5) | Lowrisk (1) Low risk (1) Low risk (1) | Existing (0,5) | Existing (0,5) | Existing (0,5)
Potential threat Low (1) Low (1) Low (1) Low (1) Low (1) Low (1) Low (1)
Current status No protection | No destruction | No destruction | No destruction Contin_uing Contin_uing Contin_uing

(0,5 1) Q) (1) destruction (0) | destruction (0) | destruction (0)
Legislative protection No (0) No (0) No (0) No (0) No (0) No (0) No (0)

Table 6. Added value assessment of the sampling sites
(A: Kwang Wai; B: Tanjung Luar; C: Labuhan Haji; D: Surya Wangi; E: Maig Anyir; F: Gege Korleko; G: Bangsal Korleko)

Variables A B C D E F G
Cultural significance No (0) No (0) No (0) No (0) No (0) No (0) No (0)
Ecological significance Yes (1) Yes (1) No (0) No (0) No (0) Yes (1) Potential (0.5)

B. Educational val

ue

In general, the educational value represents the availability of educational products or purposes in a geomorphosite, and in
this research, it was determined using four variables: representativeness, pedagogical use, educational product, and tour guides
(Table 3). Representativeness refers to the common perspective of the locals or tourists on the physical features of the site. A large
proportion of the sampling sites had low (0) and medium scores (0.5), meaning that the physical features’ distinct characteristics
remain unknown to the locals or tourists. An exception was found in Gege Korleko where the information board helped the locals
and tourists to recognize the physical feature in the site. As for pedagogical uses, the interviews revealed that only three sampling
sites, i.e., Tanjung Luar, Labuhan Haji, and Gege Korleko, offered excursions for students (0.5). However, even these three
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beaches are rarely used for pedagogical excursions and tours that employ local guides' help. Maig Anyir had local guides, but it
was not designed for pedagogical tours yet. However, these guides were willing to help tourists who needed assistance during a
tour. The four sampling sites (Tanjung Luar, Labuhan Haji, Maiq Anyir, and Gege Korleko) had educational products in the
form of an information panel displaying general information (1), site plan, warning signs, evacuation routes, and assembly
points. As for Gege Korleko, its information boards showed scientific-historical and geological information.

C. Economic value

The economic value describes the practical economic use of a geomorphosite, and in this research, it was a combination of
accessibility, tourism infrastructure, and a local product (Table 4). Tanjung Luar, Labuhan Haji, and Surya Wangi could be
accessed from the main road—hence, categorized as having high accessibility, while only small roads reached Kwang Wai and
Maiq Anyir. Gege Korleko and Bangsal Korleko were accessible by cars, preferably motorcycle, via wide tracking roads
(~4m) (lowest accessibility) and had no basis and supporting tourism infrastructures, e.g. information center, parking lot, and
toilet. On the contrary, Labuhan Haji and Tanjung Luar had completely built supporting infrastructures for tourists, and the
remaining three beaches only had basic infrastructures. All sampling sites offered no local products or commemorative
souvenirs associated with them, although there were markets in the Tanjung Luar and Labuhan Haji areas.

D. Conservation value

Conservation value shows the protection strategies implemented in a geomorphosite (Table 5), including mitigation
strategies against hazards. Here, it was determined from four variables: threats and risks, potential threats, current status, and
legislative protection. All sampling sites had the same threats, namely earthquakes, and tsunami. In the context of earthquakes
and tsunamis, the national disaster risk index (IRBI) (BNPB, 2014), places East Lombok in the red zone. Also, analysis of the
current status revealed that severe marine erosion continues to morphologically damage some parts of the island, as apparent
in Maig Anyir, Gege Korleko, and Bangsal Korleko. Except in Surya Wangi, sea walls in other sites are reportedly efficient in
protecting such erosion, thus creating low-risk areas. The research found that regulations and other forms of legislative
protections relating to marine-coastal protection in all sampling sites were still lacking. Governments need to incorporate risk-
mitigation planning, land use planning, and tourism development planning into their marine protection actions.

E. Added value

In this research, the added value comprised cultural and ecological significances of a geomorphosite. Because there were
no specific cultural events or forms of attractiveness—a crucial element for tourism development, all sampling sites had zero
cultural value. In Lombok, Kuta Beach (Central Lombok) is an example of coastal tourism development that positively turns
its uniqueness into a cultural event called the Bau Nyale festival (a traditional fishery festival to commemorate the Princess of
Mandalika). Also, several sites have important value for their ecological existence. We have identified that recent volcanic
environment such as in Gege Korleko is beneficial for their ecological value, especially for scientific purposes. In addition, a
mangrove ecosystem growing in Tanjung Luar also increases its ecological significance, and the lagoon creates an economic
opportunity as the locals use it for salt ponds.

Table 7. The relation between coastal typology and geomorphosite value assessment

Geomorphosite attributes | KwangWai | Tanjung Luar | Labuhan Haji | Surya Wangi Maig Anyir | Gege Korleko | Bangsal Korleko
- Marine Subaerial Subaerial Volcanic coast- .
Typology VOICaT'C Cr? ast- deposition- deposition- deposition- | Wave erosion pyroclastic VOIC?”'E coast-
avalanche barrier spit | anthropogenic | anthropogenic surge pyroclastic surge
Scientific and intrinsic value 2 25 2 2 15 2 15
Educational value 0.5 2 2 0 15 3 0.5
Economic value 1 2 2 15 1 0 0
Conservation value 2 3 3 3 15 15 15
Added value 1 1 0 0 0 1 0.5
Total 6.5 10.5 9 6.5 5.5 7.5 4

Geomorphosite for Ecotourism Development

Information on coastal typology in the research area is beneficial for characterizing geomorphosite values. Based on the
analysis results, several coastal typology characteristics are indeed related to geomorphosite attributes. However, intangible
attributes like educational and economic values cannot be directly correlated to coastal typology, e.g., sedimentation-erosion
processes attract scholars’ attention and, thus, creates scientific and intrinsic values (integrity). Beaches affected by small to no
erosion processes tend to have high scores because they have no natural disruption. Knowledge of the sedimentation-erosion rate
is also useful for planning coastal management and sustainability, which may include sea walls and/or green-belt vegetation
(Yuniastuti, 2016; Wabang et al., 2017). Also, anthropogenic beach protected by coastal infrastructures has a relatively high
conservation value score, such as in Labuhan Haji and Surya Wangi. In this assessment, it is apparent that anthropogenic
interferences in a coastal area do not always cause negative effects. In Lombok, geomorphosites formed of sub-aerial deposition
processes (Labuhan Haji) and marine deposition processes (Tanjung Luar) generally have the highest score (Table 7).

Most importantly, it is highly likely that they have high potentials to be developed as tourist attractions (Marfai et al., 2013).
Based on these findings, the research suggests that Tanjung Luar and Labuhan Haji can be immediately developed as coastal-
marine ecotourism sites and be the new icon of East Lombok. The mangrove ecosystem in Tanjung Luar also supports this
strategy. A best practice example is Bumbang Beach in Central Lombok in which mangrove-based ecotourism was successfully
established, and it has created an independent tourist village (Hakim et al., 2018). The current research has identified the vision
and mission of Lombok’s government for tourism development. With the Lombok motto, “East Lombok tourism: clean, beautiful,
respectful, and secure”, the government has already planned sustainable tourism. Here, the word secure concerns not only visiting
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tourists but also the natural condition of the geomorphosite. For these reasons, the ecotourism concept is believed to be suitable
for East Lombok's tourism development, especially because this region still relies on successful mountain tourism and ecotourism
in Rinjani Park and Sembalun. Sadikin et al. (2017) concluded that the ecotourism management of Rinjani Park remain requires
immediate improvement, i.e., the addition of appropriate eco-friendly infrastructure. East Lombok’s coastal area can adopt this
management strategy because most geomorphosites observed in this research have average-to-poor tourist infrastructure and
accessibility (economic value). Sembalun ecotourism is also successful in introducing and monetizing the local products (Ariani et
al., 2019), and it creates an excellent example for all sampling sites as they currently have no local products to offer (economic
value). Another factor that coastal ecotourism development needs to take into account is natural hazards. Hazard and disaster
events indeed have substantial impacts on tourism activities (Wahyuningtyas et al., 2019). Based on the national disaster risk
index (IRBI) (BNPB, 2014), East Lombok is at high risk of being severely affected by tsunamis. On a detailed scale, cliff beach,
such as in Gege Korleko and Bangsal Korleko, tends to be safer than other beach types. Although the most recent tsunami in East
Lombok was caused by an underwater earthquake in 1977 (Pradjoko et al., 2015), the hazard still exists (Mutaqgin et al., 2019b;
Mutagin et al., 2021). Also, Lombok lies in an earthquake-prone zone, and the 2018 earthquake disturbed tourism development in
all regions of Lombok, as well as in East Lombok. After recovery to its normal condition in late 2019, this sector was severely hit
by the COVID-19 pandemic and is thereby growing very slow (Fathurrahim, 2020). Lombok has just recently started to revitalize
its tourism by implementing public health protocols. However, this strategy does not entirely work for ecotourism because social
interaction between tourists and operators (guides) is key to successfully adopting the ecotourism concept. In this case, the
pandemic creates a new challenge for ecotourism development in East Lombok, and probably for entire the world.

CONCLUSION

Geomorphosite assessment is a robust method of analyzing the readiness of a site for ecotourism development,
especially when combined with coastal typology identification. Coastal typology has a relation with the physical attribution
of geomorphosite, but for intangible attributes, it has no direct relation. In the case of East Lombok, only two coastal
geomorphosites have a high score in assessed attributes and have a high potential to lead the ecotourism development. The
regional planning in the research area also beneficial for ecotourism development, since it has been concerned with the ecotourism
concept. However, it is highly suggested that the potential ecotourism sites start to develop local products as part of their
attractiveness. At the same time, the local government needs to take into account the natural hazards because in the research area
remains a lack of detailed maps or information to support and realize tourism protection. The pandemic has also influenced the
implementation of the ecotourism concept, which has therefore created a new challenge for all those interested in this field.
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