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Abstract: Saving the environment or nature conservation as a journey is an activity that has become an option for
developing tourism. Tangkahan Ecopark is one of the tourist attractions in the interior that is engaged in sustainable tourism
and increasing ecological and recreational values. This research is limited to the observation area, namely the Tangkahan
Ecopark Area. This research produces an implementation design based on virtual reality ecotourism technology in Tangkahan
Ecopark tourism using a mixed method through an MDLC development design, data analysis based on the results of
interviews, observations and literature studies. The output must be a tourism design model based on virtual ecotourism

technology and Intellectual Property from the virtual technology device.
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1. Introduction

Ecopark is a regional development concept that combines
natural environmental preservation with recreational and
educational activities. Ecoparks, also known as ecological
parks or nature parks, are protected areas designed to
preserve and showcase natural ecosystems while providing
recreational and educational opportunities for visitors. These
parks typically feature a variety of flora and fauna, hiking
trails, educational exhibits, and sometimes facilities for
camping, picnicking, and other outdoor activities. Ecoparks
have an important role in conservation efforts by protecting
habitat and biodiversity. The main function of an ecopark is
to increase ecological value where plants, animals, lakes,
rivers, gardens and forests are available. Apart from that,
ecoparks also function to revitalize areas so that they can
have ecological and recreational values such as learning,

recreation and play facilities for the community. The
potential of ecoparks in increasing awareness of the
importance of nature conservation and providing valuable
experiences for visitors makes them one of the main choices
in tourism development.

TIES (The International Ecotourism Society) is the first
ecotourism organization in the world to provide a brief
definition of ecotourism as tourist travel to natural areas to
conserve or save the environment and provide a livelihood to
local residents[1]. There are four main definitions of
ecotourism that must be considered, namely ecotourism
depends on the natural environment, encourages visitors to
learn, understand, and strive to preserve the natural
environment, ecotourism must encourage sustainability, and
must be more than just sustainability or environmental
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conservation by considering cultural aspects and the people
who live in it[2].

One of the ecotourism in North Sumatra is Tangkahan.
Tangkahan, a small village located in an inland area which
has experienced rapid development in the tourism sector.
Tangkahan Tourism, which is located in two villages, namely
Namo Sialang village and Sei Serdang village, Langkat
Regency, is a tourist attraction that operates on ecotourism
potential with community involvement. The revival of
tourism in this area was started and spearheaded by young
men and women in Namo Sialang Village and Sei Serdang
Village who wanted social and economic change. This
modernization trend ultimately attracted sympathy from the
older generation and involved various levels of society,
encouraging many new ideas and raising awareness of
organizational values.

This awareness is the basis for the progress of tourism in
this area. Ecotourism will ultimately run well as long as the
management, management and attractions offered by
ecotourism are carried out correctly . An ecotourism area
must be able to help the economic growth of local
communities, provide employment opportunities for local
communities, and generate value for local communities. In
managing Tangkahan ecotourism, collaboration with local
communities is very important[3]. This development is
directed at improving the local economy while paying
attention to environmental preservation.

There are many activities and tourist attractions offered
by Tangkahan ecotourism which makes it stunning and
attracts tourists, both local and international. The tourist
attractions that can be enjoyed including:

1. Elephant Tracking Tour. Tangkahan Ecotourism has
9 elephants that have been tamed consisting of 2
males and 7 females.

2. Elephant Bathing Tour. One of the interesting
attractions at Tangkahan Ecotourism is bathing the
elephants, which is done by mahouts at 09.00 and
16.00.

3. Bathing Tourism. Visitors can bathe in a waterfall
on the banks of the Buluh River. Apart from the
clear waterfall, visitors can also bathe in hot water
which is in a rock crevice on the edge of the river.

4. River Tubing Tour. This is a type of water sport
using large tires in the river. It starts at the elephant
bathing place in the Buluh River and then descends
downstream following the current of the Batang
Panggang River.

5. Pedestrian Bridge Tour. The Tangkahan suspension
bridge is 50 meters long and 50 meters high above
the river. A maximum of ten visitors can cross the

bridge at once to avoid shaking. Tourists can enjoy
views of the river and dense tropical forests from
the bridge.

6. Camp on the riverbank or stay with an open view.
Tourists can have a different holiday experience by
camping near the elephant bathing river at the
Tangkahan CRU Camping Area. There are many
accommodations with open views for tourists to
choose from, such as Bamboo River Lodge, Green
Lodge, Linnea Resort, Jungle Lodge, and
Tangkahan Inn.

The unique activities that can be done at the Tangkahan
ecopark are tourist attractions that are not widely enjoyed in
other places, making Tangkahan an increasingly popular
tourist destination and visited by as many as 74 thousand
foreign tourists. However, it still exists potential that has not
been fully exploited[4]. This can hinder the growth and
development of sustainable tourism.

1. Lack of promotion. One of the main problems is the
limited publication of conventional Tangkahan
tourism information. The lack of widespread
promotion of Tangkahan means that this destination
has not received enough exposure on social media,
travel guides, or other tourism promotion platforms
compared to other popular destinations in Indonesia.
Information regarding attractions, activities and
benefits of ecotourism is often not widely available,
causing Tangkahan's tourism potential to not be
utilized optimally

2. Remote Location. Although Tangkahan can be
accessed from big cities such as Medan, its
somewhat remote location may make it less well
known to tourists. Some tourists may prefer
destinations that are easier to reach and located
closer to urban centers.

3. Lack of Tourism Infrastructure. The underdeveloped
tourism infrastructure in Tangkahan can also be a
factor that makes it less familiar. Lack of adequate
accommodation, limited transportation facilities,
and lack of available tourism services may
discourage some tourists from visiting these
destinations.

4. Lack of emphasis in the National Tourism Program.
Tangkahan may not have received enough emphasis
in national tourism promotion programs. The large
number of tourist destinations in Indonesia may
make Tangkahan neglected in promotions carried
out by the government.

5. Focus on Main Destinations. The many main tourist
destinations in Indonesia, such as Bali, Yogyakarta
or Lombok, may make other destinations such as
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Tangkahan marginalized. Many tourists are more
inclined to visit destinations that are well known and
have more mature tourism infrastructure.

Several factors above make Tangkahan ecotourism
unknown to most tourists. With greater promotional efforts,
development of better tourism infrastructure, and increased
awareness of the natural beauty and ecotourism activities it
offers, Tangkahan can attract the attention of domestic and
foreign tourists. Tangkahan has great potential to become an
increasingly popular tourist destination in the future. To
overcome these problems, digital innovation can be the right
solution. The digital tourism concept is an approach that uses
digital technology to enhance the tourist experience[5],
facilitate interaction between visitors and tourist destinations,
and optimize operational efficiency. The development of
digital-based tourism such as Virtual Reality (VR) and
Augmented Reality (AR)[6] can provide visitors with an
immersive experience without having to physically be at the
location. This not only expands the reach of information[7],
but also increases the attractiveness and uniqueness of the
Tangkahan tourist destination. By realizing the potential and
existing problems, it is hoped that the use of digital
innovation in the form of virtual-based tourism (VR/AR) can
be an innovative step to increase the popularity and
sustainability[8] of ecotourism tourism in Tangkahan. What a
virtual reality and augmented reality technologies are used to
create realistic and engaging tourism experiences, and how
digital platforms facilitate interactions between tourists, local
communities and other stakeholders.

2. Literatur Review

2.1. Ecopark

In a landscape context, the ecopark principle is a
landscape = management model that
sustainability of the ecosystem in the area. The eco park is
expected to have a positive impact in terms of environmental,
social and economic issues in the Kota Baru Parahyangan
area and the surrounding community. Ecopark is a concept
that can be adapted as an effort to manage landscapes or
parks (part of green open space) that are environmentally
friendly and strive for efficient use of natural resources
through landscape design and layout.

considers  the

2.2. Digital Tourism

Digital tourism is a tourism experience carried out
virtually or online using digital technology. Digital tourism
can be done through online platforms or applications, such as
virtual video tours, interactive maps, or augmented reality

applications that allow visitors to visit and explore tourist
destinations without having to physically[9] be there. In
digital tourism, visitors can see and experience various
tourist attractions, attractions and cultures around the world
without having to travel long distances physically. This
allows visitors to explore places that are difficult to reach or
too expensive to visit in person.

Some examples of popular digital tourism are virtual
museum tours, video-guided city tours, and applications that
allow users to explore national parks and other popular
tourist attractions through virtual reality or augmented reality
technology. Digital tourism has become an alternative
solution for people who want to explore the world from the
comfort of their own home, and provides new and exciting
experiences for those who want to explore the world beyond
their geographic boundaries.

2.3. Virtual Reality

Virtual Reality (VR) is a technology that allows users to
experience and interact with computerized simulated
environments that appear real. Users wear special devices,
such as VR headsets, which place them in a virtual world
simulated with 3D graphic technology[10]. In this virtual
environment, users can interact with objects and the
environment in it through input devices such as controllers or
body movements. Some well-known VR applications include
games, training simulations, and virtual tours[11].

VR technology continues to develop and has the potential
to be used in various fields, such as education, health and
business. VR can also help people overcome anxiety and
phobias by providing a safe and tightly controlled
experience[12].

3. Result

Tangkahan, which directly intersects with the Gunung
Leuser National Park (TNGL), is one of the Nature
Conservation Areas in Indonesia. The area reaches more than
1 million hectares. Administratively, TNGL in North
Sumatra includes Dairi, Karo and Langkat districts.

As a tourist destination, this location is also a target for
both local and foreign tourists. This is due to the
manifestation of natural wealth and in particular the elephant
breeding as Tangkahan's point of interest. You could say, if
there wasn't an elephant nursery located in the middle of the
forest, it wouldn't be possible to become a target for its own
attraction

3.1. Concept

The concept stage is the stage of determining user goals
and objectives. Identify what type of application to use when
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designing a virtual tour concept. This research aims to create
a virtual tour of the Tangkahan Ecopark tourist location.

3.2. Design

The design stage is the design stage where in this research
the hotspots will be designed to be used as virtual navigation
for the Tangkahan Ecopark ecotourism.

Figure 1. Floor Plan

3.3 Material Collection

At this stage, researchers collect material in the form of
aerial panoramic image data needed to fulfill the hotspots
that have been determined for navigation. The collected
image data has been recorded when carrying out observations
at the destination location. There are 6 visuals that have been
successfully curated.

3.4. Assembly

The Assembly stage is the stage of creating/assembling
all objects or aerial image data that has been obtained
through the material collecting stage.

Figure 2. Buluh River

Tourism Visitors have the opportunity to bathe in a
waterfall on the banks of the Buluh River. Apart from the
clear waterfall, visitors can also bathe in hot water which is
in a rock crevice on the edge of the river.

TANGKAHAN

Figure 3. River Tubing

River Tubing Tourism. This is a type of water sport using
large tires in the river. It starts at the elephant bathing place
on the Buluh River and then descends downstream following
the current of the Batang Panggang River.

Figure 4. Pedestrian Bridge Tour

Pedestrian Bridge Tour. The Tangkahan suspension
bridge is 50 meters long and 50 meters high above the river.
Maximum of ten can be bridges for shocks. Tourists can
enjoy views of the river and dense tropical forests from the
bridge.

3.5. Testing

This stage is the testing stage of the research results that
have been made. At this stage, the test results will be used
using the black box method, where system testing will be
carried out with the help of third-party software NetLimiter 4
Pro. Then the ecotorusim virtual link will be distributed to
users so that they will get advice, input and value for the
results that have been developed (Zidan et al, 2022). This
stage is the stage of testing the application in terms of overall
functionality whether it is in accordance with its intended
purpose and function or not. At this stage testing is carried
out using the black box method.

The test results use the black box method, where the test
indicators in the form of image and graphic quality function
to ensure that the images and graphics used in the virtual tour
are of good and clear quality. And after being tested, the
results of these indicators are very good. Apart from that, the
navigation and interaction testing indicators function to test
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the ease of navigation in the virtual tour and user interaction
with objects or interactive maps, the results are very good.
The use of motion devices in the form of supporting tools
such as mouse, touchpad and touchscreen has very good test
results. The suitability of the information in this research is to
check the accuracy and suitability of the information
conveyed in the virtual tour with real conditions and is also
considered very good. Involving external users to test the
virtual tour and providing feedback on user experience on
external user testing indicators is considered good.

3.6. Distribution

This virtual tour is uploaded to a temporary server in the
form of "Ngrok" which is a system that can convert a
personal laptop into a temporary server, so that the virtual
tour can be accessed by the public. If this research has been
tested and developed further, we will collaborate with the
Tangkahan ecopark website developer to distribute this
research through its official website.

Based on the results of the implementation of Virtual
Reality Ecotourism Tangkahan Ecopark, it can help
disseminate tourism information and literacy based on digital
visualization, so that it can be organized and able to provide
efficiency. However, from the results of the research that has
been carried out there are several problems regarding the
need for tourists to find out tourism literacy from the
Tangkahan Ecopark tourist attraction but only by using
website media. In the next stage that can be implemented is
an Android application that is able to accommodate the
information needed by tourists and implement VR
technology to help ecotourism at the Tangkahan Ecopaerk
tourist attraction so that it can be used as a virtual tour for
prospective tourists to look around the tourist attraction
without having to visit it first in a compact mode.
(smartphones).

4. Conclusion

Tangkahan Ecopark, situated in North Sumatra, is a prime
example of an ecotourism destination that combines natural
conservation with recreational and educational opportunities.
Despite its unique attractions, such as elephant tracking, river
tubing, hot springs, and pedestrian bridges, Tangkahan faces
challenges like limited promotion, remote location,
underdeveloped infrastructure, and lack of national tourism
emphasis.

To address these issues, the integration of Virtual Reality
(VR) technology has been proposed as an innovative
solution. By creating a virtual tour experience, potential
visitors can explore the ecotourism site remotely, gaining an
immersive understanding of its attractions and ecological
significance. The study utilized the MDLC (Multimedia

Development Life Cycle) approach, encompassing concept
creation, design, material collection, assembly, testing, and
distribution.

The testing phase revealed excellent results in image
quality, navigation ease, and interaction functionality,
ensuring the virtual tour meets its intended purpose. Initially
hosted on a temporary server, the virtual tour is set to be
integrated into the official Tangkahan Ecopark website and
potentially developed into a mobile application. This digital
innovation aims to enhance accessibility, promote tourism,
and foster sustainable development at Tangkahan Ecopark,
making it more attractive to domestic and international
audiences.
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