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Abstract: This research was conducted in Taji Village which is a village located in the Bromo Tengger Semeru (BTS) area.
The purpose of this study is to explore the strategy of the local community of Taji Village in preserving the environment to
support the development of the Tourism Village. The method was conducted through physical surveyand socio-economic
surveys. This research started from environmental physical research in the form of landslides with a geomorphological
approach. Data collection on conservation efforts and socio-economic conditions was carried out through deep interviews,
purposive questionnaires and deep interviews and also observations at tourist attractions in Taji Village. Based on the results
of the study, it shows that the people of Taji Village are very aware that their area is an area that is prone to landslides. The
local community of Taji Village has local wisdom as a conservation effort in the form of planting multi-strata plants on each
part of the slopes in Taji Village with woody plants and horticultural crops. Conservation efforts with vegetative techniques
through multi-strata plants, which are part of local wisdom actually make Taji Village a village that has a tourist destination
i.e Arabica coffee cultivation and supporting tourism development such some of waterfall in Taji Village. Local wisdom
carried out by the local community of Taji Village is also a community survival strategy because most of the life of the Taji
Village community depends on the results of agriculture with weekly, monthly and annual harvest times.
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INTRODUCTION

East Java as a province that has a tourism industry development (Artaya et al., 2020). One area that has the potential as
a tourist area is Taji Village, Jabung District, Malang Regency, East Java Province. Taji Village is a village located in the
Bromo Tengger Semeru (BTS) area which has an altitude of 1,200 meters above sea level which is located on the central
slope of Mount Bromo. The land use of Taji Village mostly is agriculture with woody plants and horticulture. Taji Village
has tourism potential in the form of waterfalls. Seribu Coban and Kaki Langit Village are branding used by Taji Village to
develop Tourism Village. Another potential developed by the community is Arabica coffee cultivation. The intercropping
of coffee with various kinds of horticultural crops carried out by the local community of Taji Village as part of the
conservation of their area prone to landslides is precisely one of the strategies that supports the development of Taji
Village as a Tourism Village. But on the other hand, the phenomenon faced by Taji Village has a hilly morphology that
has a threat of landslides. The Bromo Tengger Semeru (BTS) area as a whole is a volcanic area, so the geological
formations formed are the result of the activities of the young quarter volcanic activity and the old quarter volcano. The
type of rock found in this area consists of volcanic ash/tuff. Areas whose geological processes are influenced by
volcanic processes will mostly produce soil with a high clay content, so that when rain occurs it will be easily dispersed.
Geological processes that occur in the BTS area cause the formation of many coban or waterfalls.

The phenomenon of potential landslides faced by the people of Taji Village requires find strategies to survive. People
living in disaster-prone areas have challenges to be in harmony with nature. According to (Ali et al., 2021) the indigenous
understanding of community is requires and has a influence to disasrer risk reduction. Based on the result the integrating of
indigenous perspective and community based reduction has closest relation in the Northern Pakistan. In addition, (Douglas
et al., 2018) based on the researh explained that the local knowledge of the community can be used to inform resilience
planning more effectively. Thus, the community has the big role to manage their environment such how they conserve
their environment. An understanding of conservation must be interpreted as an effort to protect the environment long
term not short term, so that in the application of conservation it must be community-based whose application is easy in
application, local based materials, local based culture, local based knowledge, provide economic income.
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Many studies have been carried out on conservation strategies for landslide-prone areas. According (Liu et al., 2009)
the conservation strategies can be thorough modelling future landscape to decrease the disaster with case study in the
Mianjing China. Vegetation has a big role on the distribution of soil water in gully edges, thus it can be conservation way to
manage the soil which has effect for landslide in the semi arid region (Wang et al., 2020). The other research explain that
the vegetation on earth bunds can be the one solution for mitigating soil erosion in Mollisols region of Northeast China
(Yan et al., 2021). However, conservation of landslide-prone areas based on local communities by planting coffee in an
intercropping way on several slopes has become a tourist attraction to enjoy Arabica coffee with natural views. In several
studies, planting of multistrata crops with coffee intercropping affects landscape configuration and conservation of natural
vegetation. (Koelemeijer et al., 2021) stated has ben research that applied of agroforestry between woody plants and coffee
in management landcape can be used to conservation way in the southwestern ethiopoa. This funding is also in line with
Latini et al., 2020 and Mancini et al., 2021 which explained based on their research that reconciling coffee productivity and
natural vegetation conservation has effect for system landscape in Brazil. In this study showed that coffee is the most
conservative plant for soil quality improvement. The local community of Taji Village has lived in harmony with nature despite
the threat of landslides. The rough morphological conditions of Taji Village encourage the Taji Village community to
develop Taji Village as a Seribu Coban Village and Kaki Langit Village. The adaptation strategy and the value of regional
resilience developed and owned by the local community of Taji Village are interesting studies and are rarely carried out.
Several studies have shown that the threat of disaster is not a barrier in the development of an area, in fact the presence of a
disaster can be an opportunity for the community to optimize the potential of the region and initiate new tourism objects
from the appearance of the region after the disaster occurs (Liu et al., 2020; Lorenz and Dittmer, 2021b; Wahyuningtyas
et al., 2020; Wright et al., 2020). The community has applied the concept that the community can live in harmony side by
side with the threat of disaster
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MATERIALS AND METHODS

This research was conducted through physical and socio-economic surveys. This research started from environmental
physical research in the form of landslides with a geomorphological approach. Geomorphological aspects that affect the
potential for landslides are slope morphology, elevation, slope direction and slope value. The morphology section based on
research results mostly emphasizes slope analysis as part of the morphology that affects the potential for landslides (Keller
et al., 2020). The data used to make landslide susceptibility map is TerraSAR-X. There are several stages in making a
landslide map,i.e 1) DEM download processing; 2) DEM processing analysis; 3) Data processing using Topographic Position
Index (TPI) analysis with algorithm. The research data was processed using Arc GIS 10.1 with the Topographix Position
Index (TPI) analysis technique and for socio-economic data it was done through data reduction, data presentation and drawing
conclusions. The elevations distribution variability increase with the spatial scale such relief generally increase from smaller to
larger neighborhood size and algorithm of TPI (1) also consist radius (R) (Weiss, 2001; Wilson and Gallant, 2009).
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Topographic Position Index (TPI) has to support with the DEV algorithm to landform identification. DEV measures the
topographic position of the central point (Z,) DEV measures (2) the topographic position of local relief normalized to local
surface roughness (De Reu et al., 2013; Liu et al., 2009; Sermin and Jeff, 2008). TPI and DEV were automated calculated using
Arc GIS 10.2 tools and using Arc GIS script. TPl and DEV is the most data algorithm for created landform identification.

For the analysis of lessons learned from the local community of Taji Village who can live in harmony in landslide prone
areas and the development of Taji Village as a Tourism Village is carried out through observation in the landslide that has
high potential landslide, field surveys, focus group discussion with village government leader, 10 person as representatives
of each neighborhood, and also representative form disaster preparedness team in Taji Village. Field surveys and
observations include local community survival strategies against threats as well as strategies for developing Taji Village as
a tourist village. Observations also include observing the behavior of people in their environment, including planting and
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harvesting their agricultural products.The data analysis this research is tabulation and reduction based on the research
problem. To find out this, data was collected with 20 respondents purposively. Figure 2 is a flowchart of methodology.
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potential for movement of soil material will be
greater if the trigger factor is rain. Taji Village is a
village located in the Bromo Tengger Semeru (BTS) area with an extreme morphology. In Taji Village, there are many cutting
slopes for roads and settlements, causing unstable slopes and increasing the potential for landslides. The types of landslides
that occur in Taji Village are translational and rotational types. Based on the association where landslides occur, each type of
landslide has own characteristics. For the translational type of landslide, it is associated with roads with plant species such as
cassava and grasses, while for rotational landslides it occurs in several agricultural lands with horticultural crops (Figure 3).
Most of the landslides that occurred in Taji Village were shallow landslides. Differences in landslide characteristics and
landslide activity will affect the type of conservation carried out. There were three types of landslides that occur in the Taji
Village, such translational landslide, rotational landslide and complex landslide which is a combination of translational and
rotational (Fig. 3). Utilization for agricultural land is one of the conservation activities carried out by the community for the
conservation of rotational and complex types of landslides, while for translational type landslides are not processed by the
society because it can cause landslide reactivation. In this study, researchers focused on the study of the upper Taji Village
which has a high potential for landslides. Based on analysis using

the Topographic Position Index (TPI) algorithm technique, Table 1. Topographic Position Index (Source: Masruroh, 2021)

Figure 2. Flowchart of methodology

landslide susceptibility in the upper part of Taji Village is divided | Landslide Susceptibility | Amount of Pixel | Percentage (%)
into 3 classes, such high vulnerability, medium vulnerability Low 9,959 20.44
and low vulnerability (Figure 3). Each vulnerability class has Middle 18,923 52.13
an area that is represented in the form of pixels (Table 1) High 7,420 2743
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Figure 3. a) Landslide Hazard Map; b) Rotational Landslide (x: 112,838, y: -7,955); c) Translational
Landslide (x: 112,82, -7,963); complex landslide (x: 112,837, y: -7,966) (Created by: Heni Masruroh, 2021)
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The distribution of low landslide susceptibility class is located at the top of the hill. This is because at the top of the hill
is a plain, so there is no energy to move the material. The distribution of middle susceptibility is in the morphology of the
upper slope until middle slope. It is because the upper slope to the middle slope is a zone of soil material movement and is
a part of very intensive processing. Incompatibility of land management can have an impact on increasing the potential for
landslides. Most of the people of Taji Village utilize the upper slopes to the lower slopes by utilizing agricultural land with
an intercropping system of horticultural crops. The distribution of high hazard class follows the pattern of river flow and is
associated with roads. The cause of the high class of landslide susceptibility associated with roads is due to the influence of
cutting slopes for roads and the effect of vehicle vibrations which can affect the potential for material movement. This
phenomenon shows that humans can indeed initiate landslides. This is in accordance with research (Froude, 2018) that
human activities can be initiate to landside occur such as in the Central America and South of Mexico.

Taji Village Conservation with Multi Strata Plants to Support Taji Tourism Village

Factors that affect landslides can be in the form of physical conditions and human activities. Human activities are very
important in influencing landslides because they can trigger or reduce the risk of landslides. Human intervention has played
a key role in stimulating natural antecedents of landslides. According (Liu et al., 2020), areas that have the potential for
disasters still have the opportunity to be developed into tourist destinations. One of the ways to develop tourist destinations
is to build community resilience to maintain people's income. This research was conducted in Aceh Indonesia. Human
activities can also reduce the risk of landslides in an area. Human is also can manage their environment as the one of
conservation by applied of agroforestry. Agroforestry is a soil conservation effort that combines tree crops, or annual crops
with other commodity crops that are planted together or alternately. According (Meylan et al., 2013) in costa rica based
farmers have a very big role in land management as one of the efforts to mitigate soil erosion.

The people of Taji Village practice mixed gardens for economic income and one way to conserve landslides, especially
vegetative conservation. The people of Taji Village think that mixed gardens are a solution that provides economic and
environmental benefits.The people of Taji Village already have awareness about the high potential for landslides in their
area. The community is more selective in determining the type of vegetation in each morphological unit and considers land
planting and land clearing. Both have an influence on the potential for landslides. The slope of the slope will change if a
landslide occurs. This will have an impact on soil erodibility, runoff and infiltration. The people of Taji Village are limited
in utilizing land that has a high slope. The Taji Village community treats the depositional portion of the landslide.
However, the community cannot plant plants arbitrarily without considering the type and morphological unit.

The community can only plant certain types of plants in certain morphological units. This is important because the type
of plant will affect the load on the soil mass. Land use in Taji Village shows spatial planning based on the physical
characteristics of the area. Spatial planning includes types of vegetation, morphological units, and areas where landslides
occur. Vegetation types such as bamboo, cloves, and other woody plants have been planted on its peak. Mixed gardens that
combine coffee plantations with horticultural crops such as carrots, apples, potatoes are applied on the upper slopes to the
lower slopes. For foot slopes applied to seasonal vegetation. Most of the local agroforestry plantations in the study area are
mixed gardens with local plantations such as clove, coffee, apple, carrot, cassava and local horticultural plantations.

The plants planted by the community are used to increase the economic income of the Taji Village community.
Community income based on the plants planted is categorized into weekly income, monthly income, and annual income.
All of this is based on harvest time. Local plantations in their planting system have implemented in accordance with the
agricultural system. This indicates that local plantations in the study area are based on natural and ecological resource
management systems. Agricultural management that has been carried out in Taji Village aims to increase economic income
and environmental sustainability. Agroforestry with local mixed gardens can be a solution in environmental management
(Zuazo et al., 2006). This is because plants are one of the factors that have an influence on soil conditions that affect the
process of infiltration, runoff, and soil mass loads. For the most part, unvegetated soils have greater runoff than infiltration.
This affects the process of moving soil material during the rainy season. The existence of a multistrata crop planting system
with intercropping of woody plants and horticulture in the form of coffee and vegetables not only has a positive impact on
environmental sustainability. The application of the intercropping system as one of the supports for tourism in Taji Village,
such as coffee tourism by enjoying the natural beauty of Taji Village. The existence of coffee tourism in Taji Village is an
attraction to visit Taji Village in addition to the 1000 Coban in Taji Village.

Development of Taji Village as a Tourist Village WPNS/ABRITeacher Mentrepreneur Mdriver M farmer M industrial workers
The Bromo Tengger Semeru (BTS) area as a whole is a
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Taji Village as one of the villages located in the BTS Figure 4. Types of Work for the Taji Village Community

(Source: Taji Village Potential Data, 2021)
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area has a high potential for landslides, but on the other hand the occurrence of past geological processes has caused Taji
Village to have many trials. The condition of the landscape of Taji Village has an impact on the socio-economic conditions
of the community. Most of the people of Taji Village have jobs as farmers. The occupations of the people of Taji Village
are divided into farmers, private sector, enterpreneur, drivers and civil servants/ABRI and teachers (Figure 4).

For the local community of Taji Village, the threat of landslides is not a barrier to developing the village. There have
been many studies that discuss areas that are prone to disasters but can also be developed into tourism destinantion.There is
a very close relationship between disaster and tourism. Post-disaster events can result in the formation of the earth's surface
that can be used for tourism. In this case, the community does have a very important role. People who are able to manage
their environment even though they are prone to disasters will be created into a society that has good resilience. The
eruption of Kelud Volcano is the one example of a disaster that has a positive impact so that tourism is formed and provides
income. Based on (Bachri et al., 2015) eruption of the Kelud volcano gave rise to the concept of a human volcano, namely
that an eruption does not only have a negative impact on life. In addition, there are other studies (Table 2).

Table 2. Some of previous research regarding developing tourism in the disaster prone area

Type of Disaster | Study Area Method Finding References
Landslide and |Indian Historical There are closest relation between tourism and disaster. In | Lorenz and
Flash Flood Himalaya Reconstruction the disaster-prone areas, tourism still has an important role | Dittmer, 2021a
Tourism is shaped by various factors and forces, including
Natural Disaster A Global Gravity model for exogenous factors. Natural disasters events are prime Rossell6 et al.,
Analysis tourism demand examples of such determinants. As a result it has the 2020

potential to significantly affect tourism flows
Visitors or tourists after a disaster has a very important role | (Fountain and

Natural Disaster E:\I/tc?er:ian d Questionnaire to be very important for the social and economic recovery |Cradock-Henry,
of a disaster-prone area destination. 2020)
Kerala, Literature Review Although the area is prone to disasters. But have good Azzali et al
Flood Southwestern | and government management in environmental management. Then it can be 2021 "
India documentations used for tourism

Based on several previous studies in table 1.2 according to the phenomenon in Taji Village. The Taji Village
community is able to manage their environment and survive. Even the community is able to optimize environmental
management and develop it into a tourist object. The phenomenon that occurred in Taji Village shows that the potential
for disasters in an area does not only have a negative impact, but if the community can optimize environmental
management, it can be used for tourism. There is a relationship between tourism and disaster (Lorenz and Dittmer,
2021a). In recent years, the people of Taji Village have developed their Coban potential to become a tourist destination
with the 1000 Coban branding. In addition to the 1000 coban branding, Taji Village also has the branding of village
called “Kaki Langit”. Currently, Taji Village is developing 4 Coban as tourist destinations under the guidance of
Perhutani. Through the development of tourist attractions 1000 Coban can provide income for the community and
become part of community empowerment. Some of the cobans located in Taji Village are Coban Siuk, Coban Jahe,
Coban Tarzan, and Coban Sari. Visitors can not only enjoy the beauty of the coban, but also can enjoy the white water
rafting that can be enjoyed by visitors at the Coban Jahe (Figure 5).

Legenda
A‘
|spatia| distribution of cobans and coffee cultivation points| N

Siuk Waterfall “Coffee Cultivation Point

Jahe Waterfall 5 JSari Waterfall

Tarzan Waterfall

»

Figure 5. Coban in Taji Village and Coffee Tourism Center (Researcher, 2021)
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The landscape that is owned by Taji Village does not only consist of several coban, but Taji Village is also called as
“Kaki Langit”thus visitors can see a very interesting landscape in Malang Regency. The topographical position of Taji
Village not only poses a threat, but also provides an opportunity to be developed into a tourist village by offering
landscape. The development of Taji Village as a tourist village is also supported by the typical coffee of Taji Village. In the
discussion sub-chapter on how the local community in Taji Village for land conservation, it is stated that the local
community in Taji Village uses an agforestry system with multi-strata plants from woody plants to horticultural crops. One
of the plants that is conservative to the movement of soil material is coffee. The local community of Taji Village grows
coffee not only as part of conservation efforts, but the coffee grown by the local community of Taji Village has become an
icon of Taji coffee. Based on information from the community, Kopi Taji has premium quality with the Arabica type.
Coffee cultivation carried out by the local community of Taji Village supports Taji Village as a Tourism Village.

The agricultural potential of Taji Village is also used by the community to develop Small and Medium Enterprises
(MSMEs) which are initiated by Family Welfare Empowerment (PKK) women by producing ganyong cookies (Cogan) and
coffee cookies typical of Taji Village. The uniqueness of cookies from Taji Village is that they are made from tubers and
coffee. The results of the MSME production of the local community of Taji Village are unique cookies produced by the
local community of Taji Village. Based on the findings in the field and the development of the Taji Tourism Village, it
provides learning and knowledge that the threat of disaster is not an obstacle in developing the village. The physiographic
condition of Taji Village has two impacts on the community, such the threat of disaster and opportunity. Based on the
findings in the field, it shows that the people of Taji Village can live in harmony with the threats and the local people of
Taji Village are able to seize opportunities from physiographic conditions to be developed into a 1000 Coban Tourism
Village and offer unique Arabica coffee as well as ganyong cookies and coffee cookies. The values developed by the local
people of Taji Village in conserving the threat of landslides and changing the concept of disaster threats into tourism
opportunities are interesting things that can be learned from the local people of Taji Village, so that the local people of Taji
Village can live in harmony with disasters. Currently, Taji Village is developing the branding of the Kaki Langit Village.

The development of Taji Village into a tourist village and able to provide economic income to the community according
to research conducted by (Azzali et al., 2021) in Kerala. The research conducted shows that after the flood disaster in
Kerola has changed the physical appearance of the area but with the disaster it provides experience for the community to
always be prepared for disasters and prepare for all possibilities that will occur for future disasters. Based on this research,
the community plays an important role in reducing disaster risk. The development of Taji Village as a Tourism Village
which also has a landslide threat provides evidence that the community has an important role in environmental
management. Knowledge of disaster adaptation can be obtained based on experience and also the values of local wisdom.

CONCLUSION

The environment physical condition in Taji Village is not an obstacle to developing Taji Village as a Tourism
Village. The community has a very important role in environmental management and optimizing tourism potential.
Various efforts have been made by the community for disaster risk reduction. The community has managed the
landscape well for agricultural purposes. Management carried out by the community not only has a positive impact on
environmental sustainability but also supports the development of Taji Village as a Tourism Village.

Communities in environmental management also consider economic income to be able to survive. The community
has managed nature in the best way that is able to combine preserving the environment through multi-strata conservation
and maintaining economic income with the development of Tourism Villages.
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