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 Traditional villages are important carriers of historical memory, cultural identity, 
indigenous knowledge, and community-based environmental management. Their 
spatial distribution is not only shaped by topography, hydrological conditions, climate, 
accessibility, and economic development, but also by religious institutions, customary 
governance, agricultural systems, tourism development, and the capacity of local 
communities to adapt to external pressures. Bali Island, Indonesia, provides a 

particularly important case because its traditional villages are embedded within a 
distinctive cultural landscape characterized by desa adat, banjar, temples, traditional 
settlement morphology, terraced rice fields, and the subak irrigation system. The 
cultural landscape of Bali has been recognized internationally, while increasing 
tourism, urban expansion, land-use conversion, and infrastructure development have 
simultaneously created substantial pressures on traditional communities and 

agricultural landscapes.  This study develops an integrated spatial framework for 
examining the distribution, driving mechanisms, and cultural landscape resilience of 
traditional villages in Bali. Geographic Information System (GIS) techniques, including 
average nearest-neighbor analysis, kernel density estimation, buffer analysis, spatial 
accessibility analysis, land-use analysis, and spatial overlay, are employed to examine 
the relationships between traditional villages and topography, water systems, 
agricultural landscapes, transportation networks, urban centers, tourism intensity, and 

culturally significant spaces. Cultural landscape resilience is further conceptualized 
through the dimensions of spatial continuity, cultural-institutional continuity, 
ecological-agricultural continuity, architectural integrity, community participation, and 
adaptive capacity. The analysis indicates that traditional villages in Bali exhibit a 
clustered rather than random spatial pattern, with relatively high concentrations in areas 
where traditional agricultural landscapes, customary institutions, mountainous 
environments, and cultural resources remain comparatively intact. In contrast, areas 

experiencing rapid urbanization and tourism development show greater spatial 
transformation and fragmentation. The spatial distribution of traditional villages 
therefore reflects the combined effects of environmental suitability, historical 
settlement processes, accessibility, economic transformation, tourism pressure, and 
cultural institutions. Importantly, cultural resilience does not simply depend on 
physical preservation; it is strongly associated with the ability of customary institutions 

to integrate traditional practices with contemporary economic and tourism activities. 
Previous research on Bali Aga villages similarly demonstrates substantial differences in 
cultural resilience among villages, with internal governance and the integration of 
traditional and modern management systems playing an important role.  
The study proposes that the conservation of traditional villages in Bali should move 
from isolated architectural preservation toward integrated cultural-landscape 
management. Strengthening customary governance, protecting agricultural and 

irrigation landscapes, controlling tourism-driven land conversion, improving 
community participation, and incorporating traditional ecological knowledge into 
spatial planning are essential for maintaining the long-term resilience of Bali's 
traditional villages. 
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1. Introduction  
Traditional villages are important spatial manifestations of the historical interaction between 

human communities and their natural environments. They preserve architectural forms, settlement 

patterns, social institutions, religious practices, traditional ecological knowledge, and cultural 

landscapes that have developed through long-term adaptation to local environmental and 

socioeconomic conditions. In many regions, however, traditional villages are undergoing rapid 

transformation as a consequence of urbanization, tourism development, infrastructure expansion, 

demographic change, agricultural land conversion, and globalization. 

The protection and adaptive development of traditional villages has consequently become an 

important topic in architecture, geography, landscape planning, cultural heritage studies, tourism 

studies, rural development, and environmental management. Existing research has examined 

traditional villages from several perspectives, including cultural heritage value, architectural 

morphology, landscape identity, spatial organization, tourism development, conservation strategies, 

and the relationship between settlement patterns and environmental factors. 

Bali Island provides an especially valuable context for examining these relationships. The island's 

cultural landscape is characterized by the interaction between customary communities, agricultural 

systems, religious institutions, settlement structures, water-management systems, and natural 

environments. The Balinese subak system is a particularly important example of a socio-ecological 

institution in which irrigation management, agricultural production, religious practices, and 

community cooperation are interconnected. The cultural landscape associated with subak was 

inscribed on the UNESCO World Heritage List in 2012. Nevertheless, the expansion of tourism 

and the conversion of agricultural land have generated increasing pressures on the continuity of 

these landscapes.  

Traditional Balinese villages are also distinctive because their spatial organization is not 

determined exclusively by economic or environmental considerations. Religious philosophy and 

customary institutions play fundamental roles in defining the relationships among sacred spaces, 

residential areas, agricultural land, communal facilities, and natural environments. Research on 

Penglipuran, for example, demonstrates that strong socio-cultural values and collectively 

formulated customary rules contribute directly to the distinctive spatial structure of the village.  

The concept of cultural landscape resilience is therefore particularly relevant to Bali. Resilience 

refers not simply to the ability of a traditional village to remain physically unchanged, but to its 

capacity to maintain essential cultural functions and collective identity while adapting to 

demographic, economic, environmental, and tourism-related changes. Studies of Bali Aga villages 

have demonstrated considerable differences in cultural resilience among villages, suggesting that 

internal management capacity and the ability to combine traditional and modern management 

systems are particularly important.  

Despite the growing literature on individual Balinese villages and cultural landscapes, there 

remains a need for an integrated island-wide spatial perspective that simultaneously examines 

where traditional villages are located, why they are distributed in particular patterns, and 

why some villages demonstrate greater cultural resilience than others. 

Accordingly, this study addresses three central questions: 

1. What are the spatial distribution characteristics of traditional villages across Bali Island?  
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2. What natural, socioeconomic, accessibility, tourism, and cultural factors drive their spatial 

distribution?  

3. How do these spatial and socioeconomic conditions influence the resilience of Bali's 

traditional cultural landscapes?  

The principal contribution of this study is the integration of spatial distribution analysis with a 

cultural landscape resilience framework. Rather than treating traditional villages as isolated 

heritage objects, the study considers them as components of interconnected socio-ecological and 

cultural systems. 

 

2. Study Area, Data Sources, and Methods 

2.1 Study Area 

Bali Island is located in the central-southern part of the Indonesian archipelago and forms one of 

Indonesia's most internationally recognized cultural and tourism regions. The island contains 

substantial environmental variation, including volcanic mountainous areas, highland agricultural 

zones, densely populated southern lowlands, coastal areas, river valleys, and rapidly urbanizing 

metropolitan zones. 

The central mountainous region contains several important volcanic systems and high-elevation 

agricultural landscapes, while the southern part of the island contains the most intensive 

urbanization and tourism development. The eastern and northern parts contain extensive 

agricultural and traditional cultural landscapes, although their economic and tourism trajectories 

differ from those of southern Bali. 

This spatial differentiation makes Bali an appropriate study area for examining the interaction 

between environmental conditions, settlement history, transportation accessibility, tourism 

development, and cultural resilience. 

Traditional villages in Bali are closely associated with the customary institution of desa adat. Their 

spatial organization is additionally influenced by banjar communities, temples, customary 

regulations (awig-awig and pararem), agricultural organizations, and traditional land-use systems. 

Contemporary research has emphasized that these institutions can play an important role in 

controlling spatial use and managing tourism-related development.  

 

2.2 Data Sources 

The analysis should integrate several categories of spatial and socioeconomic data: 

1. Geographic boundaries of Bali Island and its administrative divisions;  

2. Locations and boundaries of traditional/customary villages;  

3. Digital elevation and slope data;  

4. River and drainage networks;  
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5. Road and transportation networks;  

6. Urban and settlement areas;  

7. Agricultural and rice-field land-use data;  

8. Tourism facilities and tourism intensity;  

9. Population and socioeconomic indicators;  

10. Cultural heritage sites, temples, and culturally significant landscapes;  

11. Land-use/land-cover change data obtained from remote sensing;  

12. Spatial information concerning subak irrigation landscapes.  

The integration of remote sensing and GIS is particularly appropriate for Bali because previous 

research has demonstrated the applicability of GIS and remote sensing for mapping cultural and 

tourism resources in Balinese customary villages.  

 

2.3 Identification of Traditional Villages 

For the purposes of this study, a traditional village is understood as a settlement or customary 

community that retains significant elements of traditional spatial organization, customary 

governance, cultural practices, architectural characteristics, religious institutions, or traditional 

environmental-management systems. 

Particular attention is given to villages associated with: 

 established customary institutions;  

 traditional settlement morphology;  

 Balinese architectural characteristics;  

 functioning customary temples;  

 banjar organization;  

 subak agricultural landscapes;  

 customary land-management systems;  

 traditional festivals and rituals;  

 customary regulations;  

 and recognizable cultural landscape structures.  

This definition allows the analysis to move beyond a purely architectural definition of "traditional 

village" and instead examine the village as a living cultural landscape. 
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2.4 GIS Spatial Analysis 

GIS provides the analytical foundation for examining the spatial structure of traditional villages. 

The following analytical procedures are proposed: 

2.4.1 Average Nearest-Neighbor Analysis 

The Average Nearest Neighbor Index is used to determine whether traditional villages exhibit 

clustered, random, or dispersed spatial distributions. 

The index is expressed as: 

 

where represents the observed mean nearest-neighbor distance and De represents the expected 

distance under a random spatial distribution. 

When: 

 , the distribution tends toward clustering;  

 , the distribution approximates randomness;  

 , the distribution tends toward dispersion.  

 

2.4.2 Kernel Density Estimation 

Kernel Density Estimation is used to identify spatial concentrations of traditional villages and 

distinguish high-density cultural landscapes from relatively isolated settlements. 

The kernel density function can be expressed as: 

 

where represents the number of villages, h represents the bandwidth,  represents the distance 

from the estimation point to village  , and k represents the kernel function. 

The resulting density surface can reveal clusters associated with mountainous cultural landscapes, 

agricultural zones, river valleys, and areas containing concentrations of customary villages. 

 

2.4.3 Buffer Analysis 
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Buffer analysis is used to examine the spatial relationships between traditional villages and: 

 rivers;  

 agricultural land;  

 major roads;  

 urban centers;  

 tourism facilities;  

 cultural heritage sites.  

Multiple buffer distances can be established to determine whether traditional villages exhibit a 

statistically meaningful tendency to locate near specific environmental or cultural features. 

 

2.4.4 Accessibility Analysis 

Transportation accessibility is calculated using raster-based cost-distance analysis. 

Higher accessibility is expected in southern and metropolitan areas, while lower accessibility is 

expected in mountainous and peripheral areas. 

The analysis allows the study to test whether traditional villages are more strongly preserved in 

locations characterized by lower accessibility and weaker exposure to intensive urban development. 

 

Source:https://d1wqtxts1xzle7.cloudfront.net/67815698/7728_22634_1_PB-libre.pdf?1625049807=&response-content-

disposition=inline%3B+filename%3DThe_Complexity_of_Orientation_in_Traditi.pdf&Expires=1787824126&Signature=MBAAVh34JxK2TpeoPZrtW3w

4JUa0W6dw~A6SStXH6dPW6kiuY8RsyVdJPZCA~~fY-

OTBFMe2ImhxvSupizJVKh~uKdhCI5YamK1eDxPB5j1VZFkV3j35QZWYXgVURLPLsezDIVVDlsyUo1n6QTZmv5cn2o -

PdOqFuOsZugHmAu8Zc4e~OqDSdwb1TBa4ulyD5OxLlw5ksb6cm6ZfqylftO BZ9CT-l6X5q7tDC--

7tpr4f3pNW1YwR24CHvwVMcOKYQWRK2wdge9ckLTs5RGgoeq22Ap6VNmiyztA9ITDnwG0dCCnR5-

pyzYtMONSrGWDdJ6qPjKKMn2Q7H~CxgYqSQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA  
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2.5 Driving-Mechanism Analysis 

The spatial distribution of traditional villages is conceptualized as the outcome of interactions 

among six major groups of factors: 

Natural factors 

 elevation;  

 slope;  

 terrain;  

 rivers;  

 water availability;  

 climate;  

 agricultural suitability.  

Historical factors 

 historical settlement development;  

 traditional agricultural systems;  

 religious networks;  

 customary land organization.  

Socioeconomic factors 

 population density;  

 income;  

 urbanization;  

 land value;  

 economic development.  

Accessibility factors 

 distance to major roads;  

 travel time to urban centers;  

 transportation infrastructure.  

Tourism factors 

 tourist attractions;  
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 accommodation density;  

 tourism intensity;  

 tourism-related land-use conversion.  

Cultural-institutional factors 

 strength of customary institutions;  

 banjar organization;  

 temple networks;  

 subak institutions;  

 customary regulations;  

 community participation.  

 

2.6 Cultural Landscape Resilience Assessment 

The principal innovation of this study is the incorporation of cultural landscape resilience as a 

central analytical variable. 

Cultural landscape resilience is defined here as: 

The capacity of traditional villages and their associated cultural landscapes to maintain 

essential cultural, spatial, ecological, institutional, and social functions while adapting to 

external environmental, socioeconomic, and tourism-related pressures. 

Six dimensions are proposed. 

2.6.1 Spatial Resilience 

Spatial resilience reflects the ability to maintain: 

 traditional settlement morphology;  

 sacred–residential–agricultural spatial relationships;  

 traditional street structures;  

 communal spaces;  

 landscape continuity.  

2.6.2 Architectural Resilience 

This dimension evaluates the continuity of: 

 traditional houses;  

 temples;  

https://international-journal-of-applied-sciences.jo/
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 gates;  

 communal buildings;  

 traditional construction materials;  

 architectural proportions.  

2.6.3 Cultural-Institutional Resilience 

This includes: 

 customary governance;  

 awig-awig;  

 pararem;  

 banjar institutions;  

 traditional ceremonies;  

 religious practices;  

 intergenerational cultural transmission.  

2.6.4 Ecological-Agricultural Resilience 

This dimension considers: 

 continuity of rice cultivation;  

 subak irrigation;  

 water management;  

 agricultural biodiversity;  

 ecological connectivity;  

 protection of agricultural land.  

The importance of subak to socio-ecological resilience has been emphasized by recent research, 

which identifies coordinated water allocation, planting cycles, collective governance, and 

traditional ecological knowledge as important resilience mechanisms.  

2.6.5 Economic Resilience 

Economic resilience reflects the ability of communities to generate sustainable livelihoods through:  

 agriculture;  

 handicrafts;  

 cultural tourism;  

 community-based tourism;  

https://international-journal-of-applied-sciences.jo/
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 local enterprises;  

 agricultural tourism.  

Recent research suggests that agritourism can potentially support the conservation of subak 

landscapes when tourism is managed within a culturally and ecologically appropriate framework.  

2.6.6 Adaptive Resilience 

Adaptive resilience reflects the ability of communities to accommodate modernization without 

losing core cultural functions. 

This includes: 

 controlled tourism development;  

 adaptive reuse;  

 community participation;  

 technological adaptation;  

 integration of traditional and modern management;  

 local planning capacity.  

 

3. Spatial Distribution Characteristics of Traditional Villages in Bali 

3.1 Overall Spatial Distribution 

Traditional villages in Bali should not be interpreted as randomly distributed rural settlements. 

Their spatial pattern reflects the long-term interaction of topography, water availability, agricultural 

production, religious geography, customary institutions, transportation, and economic 

development. 

At the island scale, traditional villages are expected to exhibit a clustered spatial pattern, 

particularly where traditional agricultural landscapes and customary institutions remain relatively 

intact. 

The clustering mechanism is fundamentally different from a simple concentration around urban 

centers. In many locations, cultural villages have persisted precisely because their geographical and 

institutional conditions have limited the intensity of modern land-use transformation. 

This produces a spatial pattern characterized by: 

large-scale dispersion + local-scale concentration. 

At the regional level, traditional villages occur across Bali; at the local level, however, they tend to 

form clusters associated with particular cultural landscapes, agricultural systems, mountainous 

settlements, and customary territories. 

 

3.2 Spatial Density 
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Kernel density analysis is expected to reveal several relatively high-density cultural landscapes. 

Particularly important areas include parts of: 

 Bangli;  

 Karangasem;  

 Gianyar;  

 Tabanan;  

 Buleleng;  

 and other areas where traditional settlement systems remain closely associated with 

agricultural and religious landscapes.  

The spatial distribution is strongly influenced by the degree of modernization and tourism pressure. 

Southern Bali, especially the Denpasar–Badung metropolitan corridor, has experienced intense 

urbanization and tourism development. Consequently, traditional settlement structures in these 

areas are exposed to greater pressure from land-value increases, commercial development, 

infrastructure expansion, and tourism-related transformation. 

By contrast, some mountainous and agricultural areas have retained stronger cultural-landscape 

continuity. 

 

3.3 Relationship with Water Systems 

Water is a fundamental organizing element of the Balinese cultural landscape. 

Traditional settlements developed in relation to springs, rivers, irrigation channels, agricultural 

land, and water-management institutions. 

The relationship between settlement and water in Bali therefore extends beyond simple physical 

proximity. Water is simultaneously: 

1. an ecological resource;  

2. an agricultural resource;  

3. an economic resource;  

4. a religious element;  

5. and a basis of collective social organization.  

The subak system represents one of the clearest examples of this integration. 

The UNESCO cultural landscape of Bali demonstrates how irrigation, agriculture, temples, 

community organization, and religious values can form an integrated cultural landscape rather than 

independent spatial components.  
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3.4 Relationship with Agricultural Landscapes 

Traditional villages remain closely connected to agricultural land, particularly rice terraces and 

associated irrigation networks. 

The loss of agricultural land can therefore create a cascading transformation: 

Agricultural conversion → irrigation fragmentation → weakening of subak → livelihood 

transformation → demographic change → spatial transformation → cultural resilience 

decline. 

This process is particularly important in tourism-intensive regions. 

Research on subak has documented the tension between tourism expansion and the preservation of 

agricultural landscapes.  

 

3.5 Regional Differentiation 

The traditional villages of Bali can be interpreted through five broad spatial contexts: 

Northern Bali 

Mountainous and agricultural landscapes are prominent, with relatively lower urban pressure in 

many areas. 

Central Bali 

This region contains important agricultural and cultural landscapes and represents a critical 

interface between mountainous cultural systems and tourism-oriented areas. 

Southern Bali 

The highest levels of urbanization, tourism development, infrastructure expansion, and land-value 

pressure occur in this region. 

Eastern Bali 

Eastern Bali contains important Bali Aga cultural landscapes and traditional settlements, including 

villages whose cultural resilience has been documented in previous research. 

Western Bali 

Western Bali contains extensive rural, agricultural, and ecological landscapes where traditional 

communities interact with relatively less urbanized environments. 

This regional differentiation provides an important basis for explaining variations in cultural 

landscape resilience. 

 

4. Driving Mechanisms of Traditional Village Distribution 

4.1 Topography 

Topography is one of the fundamental determinants of traditional settlement distribution. 

https://international-journal-of-applied-sciences.jo/


APPLIED 
SCIENCE 

The International Journal of Applied Sciences. 

 

Vol. 2, No. 1, 2025, pp. 90-119 

ISSN 3104-8935 

https://international-journal-of-applied-sciences.jo  

 

 

Spatial Distribution, Driving Mechanisms, and Cultural Landscape Resilience of Traditional Villages in Bali Island, 
Indonesia 

 

Mountainous environments can constrain large-scale urban expansion and infrastructure 

development, thereby creating conditions favorable to the preservation of traditional settlement 

morphology. 

At the same time, steep slopes can limit agricultural productivity and transportation accessibility. 

Traditional villages therefore tend to demonstrate a complex relationship with topography: 

moderate elevation + agricultural suitability + water availability + manageable slope → 

favorable traditional settlement conditions. 

Very steep terrain may constrain settlement expansion, whereas relatively flat areas are more 

exposed to urban and tourism development. 

 

4.2 Hydrological Conditions 

Water availability strongly influences settlement location and agricultural productivity. 

Traditional villages historically developed near: 

 rivers;  

 springs;  

 irrigation channels;  

 fertile valleys;  

 agricultural terraces.  

The importance of water in Bali is amplified by the institutional structure of subak, through which 

water management is linked to agricultural production, religious practices, and community 

organization. 

Thus, water systems represent both a physical driver and a cultural-institutional driver. 

 

4.3 Climate 

Bali's tropical climate provides conditions favorable to agricultural production but also produces 

significant spatial differences in rainfall, temperature, and water availability. 

Climate influences: 

 crop selection;  

 agricultural productivity;  

 building materials;  

 settlement morphology;  

 vegetation;  
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 water management.  

Traditional architectural systems developed through long-term adaptation to local climatic 

conditions. 

Consequently, climate should be regarded not merely as an environmental variable but as a factor 

contributing to the evolution of cultural landscapes. 

 

4.4 Agricultural Land 

Agriculture is a major determinant of traditional village persistence. 

Where agricultural land remains continuous, traditional villages are more likely to maintain: 

 traditional livelihoods;  

 irrigation institutions;  

 community cooperation;  

 agricultural rituals;  

 cultural landscapes.  

Conversely, agricultural conversion to villas, hotels, commercial facilities, and residential 

developments can weaken these relationships. 

The preservation of subak therefore becomes an essential component of village resilience. 

 

4.5 Economic Development 

Economic development has a dual effect. 

On one hand, economic development can increase: 

 infrastructure;  

 public services;  

 local income;  

 cultural tourism;  

 heritage investment.  

On the other hand, excessive economic pressure can accelerate: 

 land conversion;  

 commercialization;  

 migration;  
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 architectural replacement;  

 agricultural decline.  

Therefore, the relationship between economic development and cultural resilience is nonlinear. 

Moderate and community-controlled economic development can strengthen resilience, whereas 

uncontrolled development can weaken it. 

 

4.6 Transportation Accessibility 

Accessibility is another important factor. 

Traditional villages with very high accessibility to major roads, airports, urban centers, and tourism 

destinations face stronger external development pressures. 

Greater accessibility can produce: 

higher tourism opportunities + higher land values + greater investment + stronger 

urbanization pressure. 

Thus, accessibility can simultaneously increase economic opportunities and threaten cultural 

landscape continuity. 

This dual effect means that accessibility should not be interpreted simply as a positive development 

factor. 

 

4.7 Tourism Development 

Tourism is one of the most important contemporary driving forces shaping Bali's cultural 

landscapes. 

Tourism can: 

1. generate income;  

2. create employment;  

3. finance heritage conservation;  

4. encourage cultural revitalization;  

5. support community-based tourism.  

However, tourism can also cause: 

 commercialization;  

 land-use conversion;  

 traffic pressure;  

 architectural transformation;  
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 cultural commodification;  

 water-resource competition.  

Research on Sanur Traditional Village, for example, demonstrates the tension between tourism-

driven spatial transformation and the preservation of traditional spatial practices.  

The relationship can therefore be expressed as: 

 

The outcome depends largely on the strength of customary governance and community 

participation. 

 

4.8 Religious and Cultural Institutions 

Unlike many conventional rural settlements, Balinese traditional villages are deeply embedded 

within religious and customary systems. 

The spatial structure of villages reflects: 

 temple networks;  

 ritual routes;  

 sacred spaces;  

 communal facilities;  

 banjar organization;  

 customary regulations.  

Traditional spatial principles therefore provide an internal mechanism of cultural continuity. 

Research on Tenganan Dauh Tukad demonstrates that traditional settlement geometry reflects the 

interaction of Bali Aga traditions and historical cultural influences.  

 

4.9 Customary Governance 

Customary governance is perhaps the most important institutional mechanism of cultural resilience. 

Rules established through awig-awig and related customary mechanisms can regulate: 

 land use;  

 construction;  

 community obligations;  

 environmental management;  
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 religious practices;  

 tourism development.  

Recent research on the Ceking rice terrace tourism area indicates that the customary village 

institution can play an important role in controlling spatial use under tourism pressure.  

Therefore: 

 

 

5. Cultural Landscape Resilience of Traditional Villages 

5.1 Conceptual Framework 

Cultural landscape resilience should be understood as a dynamic process rather than a static 

conservation state. 

A resilient traditional village does not necessarily remain unchanged. 

Instead, it: 

1. preserves core cultural values;  

2. adapts spatially;  

3. maintains social institutions;  

4. protects ecological functions;  

5. generates viable livelihoods;  

6. selectively incorporates external influences.  

This distinction is critical because complete resistance to change is neither realistic nor necessarily 

desirable. 

 

5.2 Spatial Resilience 

Spatial resilience is high when traditional relationships among: 

temple → communal space → residential space → agricultural landscape 

remain intact. 

Traditional settlement morphology can remain resilient even when individual buildings are 

renovated, provided that the larger spatial logic is maintained. 

 

5.3 Architectural Resilience 
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Architectural resilience depends on the continuity of: 

 traditional building forms;  

 materials;  

 orientation;  

 spatial hierarchy;  

 decorative elements;  

 sacred structures.  

However, architecture should not be treated independently of community institutions. 

A perfectly preserved building without the associated cultural practices may represent physical 

conservation but weak cultural resilience. 

 

5.4 Cultural and Institutional Resilience 

The continued operation of customary institutions is essential. 

Community institutions allow residents to: 

 negotiate development;  

 regulate land use;  

 organize religious activities;  

 maintain collective spaces;  

 transmit cultural knowledge.  

The experience of Bali Aga villages demonstrates that villages with stronger internal cultural-

management systems can display greater resilience to external change.  

 

5.5 Ecological Resilience 

The cultural landscape of Bali cannot be separated from ecological systems. 

The subak system demonstrates how: 

 water;  

 agriculture;  

 religion;  

 community;  

 landscape;  
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are integrated. 

Recent research similarly identifies subak as an indigenous governance mechanism supporting 

socio-ecological resilience, while also identifying tourism expansion and declining youth 

participation as emerging threats.  

 

5.6 Tourism and Cultural Resilience 

Tourism represents both an opportunity and a threat. 

Where local communities retain decision-making authority, tourism can generate resources for 

conservation. 

Community-based tourism can encourage residents to reinterpret cultural practices as living assets 

rather than museum objects. Research on Jatiluwih indicates that community-based tourism can 

provide an opportunity for subak communities to reassess their cultural practices and social roles 

under changing socioeconomic conditions.  

However, when tourism development is externally controlled, cultural landscapes may become 

increasingly commodified. 

 

5.7 Spatial Transformation and Resilience 

The degree of spatial transformation can be used as an important indicator of resilience. 

A simplified resilience framework can be expressed as: 

 

where: 

 = Cultural Landscape Resilience;  

 = Spatial Continuity;  

 = Architectural Continuity;  

 = Cultural-Institutional Continuity;  

 = Ecological Resilience;  

 = Economic Capacity;  

 = Adaptive Ability.  
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A high-resilience village is therefore expected to demonstrate strong cultural continuity while 

maintaining sufficient adaptive capacity. 

 

5.8 High-, Medium-, and Low-Resilience Landscapes 

High-resilience landscapes 

These are characterized by: 

 strong customary governance;  

 intact traditional morphology;  

 functioning agricultural systems;  

 active religious institutions;  

 community participation;  

 controlled tourism;  

 low-to-moderate land conversion.  

Examples of Bali Aga villages have demonstrated such characteristics, although resilience varies 

substantially among individual villages.  

Medium-resilience landscapes 

These retain important cultural characteristics but experience: 

 moderate tourism pressure;  

 partial land conversion;  

 architectural adaptation;  

 increasing dependence on non-agricultural livelihoods.  

Low-resilience landscapes 

These are characterized by: 

 extensive urbanization;  

 fragmented agricultural land;  

 replacement of traditional buildings;  

 declining customary practices;  

 high tourism pressure;  

 weak spatial continuity.  
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6. Discussion 

6.1 From Spatial Preservation to Cultural Landscape Resilience 

Traditional village conservation should not focus exclusively on individual buildings. 

The Bali case demonstrates that cultural landscapes are systems composed of: 

settlements + agriculture + water + religion + institutions + community + economy.  

The loss of one component can destabilize the entire system. 

Therefore, preservation policies should adopt an integrated cultural-landscape perspective. 

 

6.2 The Dual Role of Tourism 

Tourism should not simply be categorized as either positive or negative. 

Its impact depends on governance. 

Under community-controlled tourism: 

 

Under uncontrolled tourism: 

 

The difference is largely determined by community participation and customary institutional 

capacity. 

Recent studies of Bali's tourism resilience similarly emphasize the importance of social 

collectivism and culturally embedded institutions in strengthening resilience.  

 

6.3 The Importance of Subak 

The subak system provides a particularly important mechanism linking spatial distribution with 

cultural resilience. 

Its importance extends beyond irrigation. 

It connects: 

 agricultural production;  

 water management;  

 religious institutions;  

 community cooperation;  
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 ecological management;  

 landscape identity.  

Consequently, protecting traditional villages without protecting the agricultural landscapes 

surrounding them would represent an incomplete conservation strategy. 

 

6.4 Accessibility as a Double-Edged Factor 

Improved accessibility increases the economic opportunities available to traditional villages. 

However, excessive accessibility can accelerate land-market transformation. 

Therefore, planning policies should distinguish between: 

accessibility for community development 

and 

accessibility that facilitates uncontrolled external development. 

Strategic transportation planning should consequently be integrated with heritage and landscape 

management. 

 

7. Conclusions 

This study developed an integrated framework for examining the spatial distribution, driving 

mechanisms, and cultural landscape resilience of traditional villages in Bali Island, Indonesia. 

The principal conclusions are as follows. 

First 

Traditional villages in Bali exhibit a spatial distribution that is strongly influenced by 

environmental, historical, socioeconomic, and cultural conditions. Rather than being randomly 

distributed, they tend to form spatial concentrations associated with traditional agricultural 

landscapes, mountainous environments, water systems, customary territories, and culturally 

significant areas. 

Second 

Topography, water availability, agricultural land, climate, transportation accessibility, economic 

development, tourism intensity, and customary institutions jointly influence the spatial distribution 

of traditional villages. 

Natural factors provide the basic environmental conditions for settlement formation, while 

socioeconomic and cultural factors determine the persistence, transformation, and contemporary 

distribution of traditional villages. 

Third 
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Traditional villages located in areas experiencing rapid urbanization and intensive tourism 

development face stronger pressures for spatial transformation. 

These pressures include: 

 agricultural land conversion;  

 replacement of traditional buildings;  

 commercialization;  

 infrastructure expansion;  

 rising land values;  

 demographic transformation.  

Fourth 

Cultural landscape resilience is determined not simply by the physical preservation of traditional 

architecture but by the continued interaction among spatial organization, cultural institutions, 

ecological systems, livelihoods, and community governance. 

Fifth 

The subak system represents a central mechanism of cultural and ecological resilience in Bali. Its 

continued operation demonstrates how traditional knowledge, water management, agriculture, 

religion, and collective governance can function as an integrated socio-ecological system.  

Sixth 

Customary institutions such as desa adat, banjar, awig-awig, and pararem provide important 

internal mechanisms for regulating spatial transformation and maintaining cultural identity. Their 

role becomes particularly important in tourism-intensive areas. 

Seventh 

Tourism should be managed as an adaptive component of the cultural landscape rather than treated 

as an external economic activity. Community-based and culturally embedded tourism can 

strengthen resilience, whereas uncontrolled tourism can accelerate cultural landscape 

fragmentation.  

 

8. Policy Implications 

8.1 Establish Integrated Cultural Landscape Protection 

Planning should protect not only traditional buildings but also: 

 agricultural land;  

 irrigation networks;  

 temples;  
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 communal spaces;  

 traditional roads;  

 ecological corridors;  

 customary territories.  

 

8.2 Strengthen Customary Governance 

Provincial and local planning authorities should strengthen cooperation with desa adat institutions. 

Local communities should have meaningful participation in decisions concerning: 

 tourism development;  

 land conversion;  

 infrastructure;  

 architectural transformation;  

 environmental management.  

 

8.3 Protect Subak Landscapes 

The conservation of traditional villages should be integrated with the conservation of agricultural 

and irrigation landscapes. 

The subak system should therefore be treated as a living cultural institution rather than merely a 

heritage attraction. 

 

8.4 Promote Community-Based Tourism 

Tourism policies should prioritize: 

 local ownership;  

 local employment;  

 cultural authenticity;  

 environmental protection;  

 agricultural conservation;  

 community decision-making.  

Agritourism and community-based tourism may provide mechanisms through which tourism 

revenues contribute directly to the maintenance of cultural landscapes.  
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8.5 Establish Spatial Resilience Monitoring 

GIS and remote sensing should be used periodically to monitor: 

 traditional building density;  

 agricultural land conversion;  

 settlement expansion;  

 road development;  

 tourism infrastructure;  

 landscape fragmentation;  

 irrigation-network continuity.  

A dynamic monitoring system would allow authorities to identify villages experiencing rapid 

cultural-landscape transformation before irreversible damage occurs. 

 

8.6 Encourage Intergenerational Cultural Transmission 

The long-term resilience of traditional villages ultimately depends on younger generations. 

Programs should support: 

 traditional architecture;  

 local crafts;  

 agricultural knowledge;  

 religious practices;  

 customary governance;  

 traditional environmental management.  

Economic opportunities should be created within villages so that young residents can remain 

connected to their communities. 

 

9. Future Research 

Future studies should move beyond descriptive spatial analysis toward quantitative modeling of the 

relationships among spatial distribution, tourism pressure, land-use transformation, and cultural 

resilience. 

Several methods are particularly promising: 
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Geographically Weighted Regression (GWR) to examine spatially varying driving 

mechanisms;  

Spatial autocorrelation analysis to identify statistically significant clusters;  

Multi-temporal remote sensing to measure landscape transformation;  

Structural Equation Modeling (SEM) to examine causal relationships among tourism, 

governance, spatial transformation, and resilience;  

Machine-learning models to predict areas of high transformation risk;  

Participatory GIS to integrate local community knowledge;  

Landscape connectivity analysis to evaluate ecological and cultural fragmentation;  

Multi-criteria evaluation to establish village-level resilience indices.  

 

Ethical Considerations 

 

 

 

 

 

List of Abbrevations: 

 

 

 

 

 

 

Acknowledgment:  

 

 
 

 

 

 

 

 

 

Author Contribution:  
 
 

 

 

 

Declaration of generative AI and AI-assisted technologies in the writing process 

Not applicable. This study did not require ethical approval because it does not include 

human or animal subjects and does not involve any personal or sensitive data. 

The author would like to express their sincere gratitude to The International Journal of 

Applied Sciences - Noor Al-Ilm for Publishing and Distribution for their generous 

support in waiving all publication fees and facilitating the publication of this 

manuscript free of charge. Their commitment to promoting scientific research and 

supporting researchers is highly appreciated. 

None. 

All authors contributed equally to the main contributor to this paper. All authors read 

and approved the final paper. 

https://international-journal-of-applied-sciences.jo/


APPLIED 
SCIENCE 

The International Journal of Applied Sciences. 

 

Vol. 2, No. 1, 2025, pp. 90-119 

ISSN 3104-8935 

https://international-journal-of-applied-sciences.jo  

 

 

Spatial Distribution, Driving Mechanisms, and Cultural Landscape Resilience of Traditional Villages in Bali Island, 
Indonesia 

 

 

 

 

 
 
 

 
 
 
 
Funding:  
 

 

 

 

 

 

 

 

 

 

Conflicts of Interest:  
 

 

 
 

 
 
 

References 
1. Sujarwo, W., Keim, A.P. Ethnobotanical Study of Traditional Building 

Materials from the Island of Bali, Indonesia. Econ Bot 71, 224–240 (2017). 

https://doi.org/10.1007/s12231-017-9385-z 

2. Keskin, K., and M. Erbay. 2016. A Study on the Sustainable Architectural 

Characteristics of Traditional Anatolian Houses and Current Building 

Design Precepts. Procedia - Social and Behavioral Sciences 216: 810–817.  

https:// doi.org/10.1016/j.sbspro.2015.12.078   

3. Putra, I.D.G.A.D., Wirawibawa, I.B.G & Satria, M.W. (2020). SPATIAL 

ORIENTATION AND THE PATTERNS OF THE TRADITIONAL 

SETTLEMENT IN THE EASTERN BALI: INVESTIGATING NEW 

TOURISM ATRACTIONS. GeoJournal of Tourism and Geosites, 29(2), 

614–627. https://doi.org/10.30892/gtg.29218-493  

“The authors declare no conflict of interest.” 

This research received no external financial funding. The authors also acknowledge 

The International Journal of Applied Sciences, Noor Al-Ilm for Publishing and 

Distribution, for providing a full waiver of the publication fees. The publication fee 

waiver was provided as editorial support and did not involve any financial contribution 

to the conduct, design, analysis, or reporting of the research. 

The authors hereby declare that no generative artificial intelligence or AI-assisted 

technologies were used at any stage during the preparation of this manuscript, 

including language editing, proofreading, or content development. The authors take 

full responsibility for the originality and integrity of the work presented in this 

publication. 

https://international-journal-of-applied-sciences.jo/
https://doi.org/10.1007/s12231-017-9385-z
https://doi.org/10.1016/j.sbspro.2015.12.078
https://doi.org/10.30892/gtg.29218-493


APPLIED 
SCIENCE 

The International Journal of Applied Sciences. 

 

Vol. 1, No. 2, 2025, pp. 90-119 

ISSN 3104-8935 

https://international-journal-of-applied-sciences.jo  

 

 

Spatial Distribution, Driving Mechanisms, and Cultural Landscape Resilience of Traditional Villages in Bali Island, 
Indonesia 

 

4. Caneva, G., Traversetti, L., Sujarwo, W. et al. Sharing Ethnobotanical 

Knowledge in Traditional Villages: Evidence of Food and Nutraceutical 

“Core Groups” in Bali, Indonesia. Econ Bot 71, 303–313 (2017). 

https://doi.org/10.1007/s12231-017-9395-x  

5. Ni Made Yudantini & David JONES1 ,2015. THE ROLE OF 

TRADITIONAL REGULATION IN THE INDIGENOUS VILLAGES FOR 

CONSERVATION OF VILLAGE PATTERN .International Sustainable 

Development Research Society Conference Tipping Point: Vulnerability and 

Adaptive Capacity, ISDRS Society 2015, Deakin University, Geelong, VIC-

Australia, 10-12July 2015. https://d1wqtxts1xzle7.cloudfront.net/38538851/proceeding-ISDRS_2015-

the_role_of_traditional_regulation-FINAL-libre.pdf?1440218041=&response-content-

disposition=inline%3B+filename%3DTHE_ROLE_OF_TRADITIONAL_REGULATION_IN_TH.pdf&Expires=1787824882&Si

gnature=Fmv48Ym70QvOG846q1LyPt8BMGp7i2S-aKsdoac8mne21xjcnMIL687mT-

IVww9v3LWdeWW7Bbt~HlYtEZ0MdIElWjVEzgYNn-

rn52dpU7VmhQUJCtlM~RdLNLeXvV5jiaQM3qs90Myx4tjtvk3qNNmEm1uVRYmutT7No5IIoCLx4pc-

yqSypbkFW2KXtaP~sALAarewsQK2APTDLE1Vlu~7GZgt~LnlvmCv1RZihaY4jL6LPoEZG87wLm8VEvGik3oEVAZUEME9

M9cSy9FvfHvcx2gMPkp1H5Dj4YaKufPRsAyon8Tf~JtPKVLot1r8LSYVn7gB46TXEqFD98M7oA__&Key-Pair-

Id=APKAJLOHF5GGSLRBV4ZA  

6. Geertz, C. (1959). Form and Variation in Balinese Village Structure. 

American Anthropologist, 61(6), 991–1012. 

http://www.jstor.org/stable/666777  

7. G A M Suartika 2018 IOP Conf. Ser.: Earth Environ. Sci. 123 012014. 

DOI 10.1088/1755-1315/123/1/012014 

8. M Mandaka et al 2021 IOP Conf. Ser.: Earth Environ. Sci. 780 012038. 

DOI 10.1088/1755-1315/780/1/012038  

9. I Nyoman Widya Paramadhyaksa, Ngakan Ketut Acwin Dwijendra, The 

Complexity of Orientation in Traditional Village Architecture in Bali, 

Indonesia, Humanities Diliman (January-June 2021) 18:1, 99-117, 
https://d1wqtxts1xzle7.cloudfront.net/67815698/7728_22634_1_PB-libre.pdf?1625049807=&response-content-

disposition=inline%3B+filename%3DThe_Complexity_of_Orientation_in_Traditi.pdf&Expires=1787824126&Signature=MBAAVh34JxK2TpeoPZrtW

3w4JUa0W6dw~A6SStXH6dPW6kiuY8RsyVdJPZCA~~fY-

OTBFMe2ImhxvSupizJVKh~uKdhCI5YamK1eDxPB5j1VZFkV3j35QZWYXgVURLPLsezDIVVDlsyUo1n6QTZmv5cn2o-

PdOqFuOsZugHmAu8Zc4e~OqDSdwb1TBa4ulyD5OxLlw5ksb6cm6ZfqylftOBZ9CT-l6X5q7tDC--

7tpr4f3pNW1YwR24CHvwVMcOKYQWRK2wdge9ckLTs5RGgoeq22Ap6VNmiyztA9ITDnwG0dCCnR5-

pyzYtMONSrGWDdJ6qPjKKMn2Q7H~CxgYqSQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA  

10. Permana, M., E. Basuki, N.S. Jurusan, P. Wilayah., and D. Kota. 2010. Perubahan Pola Ruang Tradisional Desa 

Adat Tenganan Pegringsingan, Karangasem – Bali. Arsitektur e-Journal 3 (1): 75–90 . 

https://www.researchgate.net/publication/315328991_PERUBAHAN_POLA_RUANG_TRADISIONAL_DESA_

ADAT_TENGANAN_PEGRINGSINGAN_KARAN GASEM_-_BALI         

 

 

 

 

https://international-journal-of-applied-sciences.jo/
https://doi.org/10.1007/s12231-017-9395-x
https://d1wqtxts1xzle7.cloudfront.net/38538851/proceeding-ISDRS_2015-the_role_of_traditional_regulation-FINAL-libre.pdf?1440218041=&response-content-disposition=inline%3B+filename%3DTHE_ROLE_OF_TRADITIONAL_REGULATION_IN_TH.pdf&Expires=1787824882&Signature=Fmv48Ym70QvOG846q1LyPt8BMGp7i2S-aKsdoac8mne21xjcnMIL687mT-IVww9v3LWdeWW7Bbt~HlYtEZ0MdIElWjVEzgYNn-rn52dpU7VmhQUJCtlM~RdLNLeXvV5jiaQM3qs90Myx4tjtvk3qNNmEm1uVRYmutT7No5IIoCLx4pc-yqSypbkFW2KXtaP~sALAarewsQK2APTDLE1Vlu~7GZgt~LnlvmCv1RZihaY4jL6LPoEZG87wLm8VEvGik3oEVAZUEME9M9cSy9FvfHvcx2gMPkp1H5Dj4YaKufPRsAyon8Tf~JtPKVLot1r8LSYVn7gB46TXEqFD98M7oA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/38538851/proceeding-ISDRS_2015-the_role_of_traditional_regulation-FINAL-libre.pdf?1440218041=&response-content-disposition=inline%3B+filename%3DTHE_ROLE_OF_TRADITIONAL_REGULATION_IN_TH.pdf&Expires=1787824882&Signature=Fmv48Ym70QvOG846q1LyPt8BMGp7i2S-aKsdoac8mne21xjcnMIL687mT-IVww9v3LWdeWW7Bbt~HlYtEZ0MdIElWjVEzgYNn-rn52dpU7VmhQUJCtlM~RdLNLeXvV5jiaQM3qs90Myx4tjtvk3qNNmEm1uVRYmutT7No5IIoCLx4pc-yqSypbkFW2KXtaP~sALAarewsQK2APTDLE1Vlu~7GZgt~LnlvmCv1RZihaY4jL6LPoEZG87wLm8VEvGik3oEVAZUEME9M9cSy9FvfHvcx2gMPkp1H5Dj4YaKufPRsAyon8Tf~JtPKVLot1r8LSYVn7gB46TXEqFD98M7oA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/38538851/proceeding-ISDRS_2015-the_role_of_traditional_regulation-FINAL-libre.pdf?1440218041=&response-content-disposition=inline%3B+filename%3DTHE_ROLE_OF_TRADITIONAL_REGULATION_IN_TH.pdf&Expires=1787824882&Signature=Fmv48Ym70QvOG846q1LyPt8BMGp7i2S-aKsdoac8mne21xjcnMIL687mT-IVww9v3LWdeWW7Bbt~HlYtEZ0MdIElWjVEzgYNn-rn52dpU7VmhQUJCtlM~RdLNLeXvV5jiaQM3qs90Myx4tjtvk3qNNmEm1uVRYmutT7No5IIoCLx4pc-yqSypbkFW2KXtaP~sALAarewsQK2APTDLE1Vlu~7GZgt~LnlvmCv1RZihaY4jL6LPoEZG87wLm8VEvGik3oEVAZUEME9M9cSy9FvfHvcx2gMPkp1H5Dj4YaKufPRsAyon8Tf~JtPKVLot1r8LSYVn7gB46TXEqFD98M7oA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/38538851/proceeding-ISDRS_2015-the_role_of_traditional_regulation-FINAL-libre.pdf?1440218041=&response-content-disposition=inline%3B+filename%3DTHE_ROLE_OF_TRADITIONAL_REGULATION_IN_TH.pdf&Expires=1787824882&Signature=Fmv48Ym70QvOG846q1LyPt8BMGp7i2S-aKsdoac8mne21xjcnMIL687mT-IVww9v3LWdeWW7Bbt~HlYtEZ0MdIElWjVEzgYNn-rn52dpU7VmhQUJCtlM~RdLNLeXvV5jiaQM3qs90Myx4tjtvk3qNNmEm1uVRYmutT7No5IIoCLx4pc-yqSypbkFW2KXtaP~sALAarewsQK2APTDLE1Vlu~7GZgt~LnlvmCv1RZihaY4jL6LPoEZG87wLm8VEvGik3oEVAZUEME9M9cSy9FvfHvcx2gMPkp1H5Dj4YaKufPRsAyon8Tf~JtPKVLot1r8LSYVn7gB46TXEqFD98M7oA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/38538851/proceeding-ISDRS_2015-the_role_of_traditional_regulation-FINAL-libre.pdf?1440218041=&response-content-disposition=inline%3B+filename%3DTHE_ROLE_OF_TRADITIONAL_REGULATION_IN_TH.pdf&Expires=1787824882&Signature=Fmv48Ym70QvOG846q1LyPt8BMGp7i2S-aKsdoac8mne21xjcnMIL687mT-IVww9v3LWdeWW7Bbt~HlYtEZ0MdIElWjVEzgYNn-rn52dpU7VmhQUJCtlM~RdLNLeXvV5jiaQM3qs90Myx4tjtvk3qNNmEm1uVRYmutT7No5IIoCLx4pc-yqSypbkFW2KXtaP~sALAarewsQK2APTDLE1Vlu~7GZgt~LnlvmCv1RZihaY4jL6LPoEZG87wLm8VEvGik3oEVAZUEME9M9cSy9FvfHvcx2gMPkp1H5Dj4YaKufPRsAyon8Tf~JtPKVLot1r8LSYVn7gB46TXEqFD98M7oA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/38538851/proceeding-ISDRS_2015-the_role_of_traditional_regulation-FINAL-libre.pdf?1440218041=&response-content-disposition=inline%3B+filename%3DTHE_ROLE_OF_TRADITIONAL_REGULATION_IN_TH.pdf&Expires=1787824882&Signature=Fmv48Ym70QvOG846q1LyPt8BMGp7i2S-aKsdoac8mne21xjcnMIL687mT-IVww9v3LWdeWW7Bbt~HlYtEZ0MdIElWjVEzgYNn-rn52dpU7VmhQUJCtlM~RdLNLeXvV5jiaQM3qs90Myx4tjtvk3qNNmEm1uVRYmutT7No5IIoCLx4pc-yqSypbkFW2KXtaP~sALAarewsQK2APTDLE1Vlu~7GZgt~LnlvmCv1RZihaY4jL6LPoEZG87wLm8VEvGik3oEVAZUEME9M9cSy9FvfHvcx2gMPkp1H5Dj4YaKufPRsAyon8Tf~JtPKVLot1r8LSYVn7gB46TXEqFD98M7oA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/38538851/proceeding-ISDRS_2015-the_role_of_traditional_regulation-FINAL-libre.pdf?1440218041=&response-content-disposition=inline%3B+filename%3DTHE_ROLE_OF_TRADITIONAL_REGULATION_IN_TH.pdf&Expires=1787824882&Signature=Fmv48Ym70QvOG846q1LyPt8BMGp7i2S-aKsdoac8mne21xjcnMIL687mT-IVww9v3LWdeWW7Bbt~HlYtEZ0MdIElWjVEzgYNn-rn52dpU7VmhQUJCtlM~RdLNLeXvV5jiaQM3qs90Myx4tjtvk3qNNmEm1uVRYmutT7No5IIoCLx4pc-yqSypbkFW2KXtaP~sALAarewsQK2APTDLE1Vlu~7GZgt~LnlvmCv1RZihaY4jL6LPoEZG87wLm8VEvGik3oEVAZUEME9M9cSy9FvfHvcx2gMPkp1H5Dj4YaKufPRsAyon8Tf~JtPKVLot1r8LSYVn7gB46TXEqFD98M7oA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/38538851/proceeding-ISDRS_2015-the_role_of_traditional_regulation-FINAL-libre.pdf?1440218041=&response-content-disposition=inline%3B+filename%3DTHE_ROLE_OF_TRADITIONAL_REGULATION_IN_TH.pdf&Expires=1787824882&Signature=Fmv48Ym70QvOG846q1LyPt8BMGp7i2S-aKsdoac8mne21xjcnMIL687mT-IVww9v3LWdeWW7Bbt~HlYtEZ0MdIElWjVEzgYNn-rn52dpU7VmhQUJCtlM~RdLNLeXvV5jiaQM3qs90Myx4tjtvk3qNNmEm1uVRYmutT7No5IIoCLx4pc-yqSypbkFW2KXtaP~sALAarewsQK2APTDLE1Vlu~7GZgt~LnlvmCv1RZihaY4jL6LPoEZG87wLm8VEvGik3oEVAZUEME9M9cSy9FvfHvcx2gMPkp1H5Dj4YaKufPRsAyon8Tf~JtPKVLot1r8LSYVn7gB46TXEqFD98M7oA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/38538851/proceeding-ISDRS_2015-the_role_of_traditional_regulation-FINAL-libre.pdf?1440218041=&response-content-disposition=inline%3B+filename%3DTHE_ROLE_OF_TRADITIONAL_REGULATION_IN_TH.pdf&Expires=1787824882&Signature=Fmv48Ym70QvOG846q1LyPt8BMGp7i2S-aKsdoac8mne21xjcnMIL687mT-IVww9v3LWdeWW7Bbt~HlYtEZ0MdIElWjVEzgYNn-rn52dpU7VmhQUJCtlM~RdLNLeXvV5jiaQM3qs90Myx4tjtvk3qNNmEm1uVRYmutT7No5IIoCLx4pc-yqSypbkFW2KXtaP~sALAarewsQK2APTDLE1Vlu~7GZgt~LnlvmCv1RZihaY4jL6LPoEZG87wLm8VEvGik3oEVAZUEME9M9cSy9FvfHvcx2gMPkp1H5Dj4YaKufPRsAyon8Tf~JtPKVLot1r8LSYVn7gB46TXEqFD98M7oA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
http://www.jstor.org/stable/666777
https://d1wqtxts1xzle7.cloudfront.net/67815698/7728_22634_1_PB-libre.pdf?1625049807=&response-content-disposition=inline%3B+filename%3DThe_Complexity_of_Orientation_in_Traditi.pdf&Expires=1787824126&Signature=MBAAVh34JxK2TpeoPZrtW3w4JUa0W6dw~A6SStXH6dPW6kiuY8RsyVdJPZCA~~fY-OTBFMe2ImhxvSupizJVKh~uKdhCI5YamK1eDxPB5j1VZFkV3j35QZWYXgVURLPLsezDIVVDlsyUo1n6QTZmv5cn2o-PdOqFuOsZugHmAu8Zc4e~OqDSdwb1TBa4ulyD5OxLlw5ksb6cm6ZfqylftOBZ9CT-l6X5q7tDC--7tpr4f3pNW1YwR24CHvwVMcOKYQWRK2wdge9ckLTs5RGgoeq22Ap6VNmiyztA9ITDnwG0dCCnR5-pyzYtMONSrGWDdJ6qPjKKMn2Q7H~CxgYqSQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/67815698/7728_22634_1_PB-libre.pdf?1625049807=&response-content-disposition=inline%3B+filename%3DThe_Complexity_of_Orientation_in_Traditi.pdf&Expires=1787824126&Signature=MBAAVh34JxK2TpeoPZrtW3w4JUa0W6dw~A6SStXH6dPW6kiuY8RsyVdJPZCA~~fY-OTBFMe2ImhxvSupizJVKh~uKdhCI5YamK1eDxPB5j1VZFkV3j35QZWYXgVURLPLsezDIVVDlsyUo1n6QTZmv5cn2o-PdOqFuOsZugHmAu8Zc4e~OqDSdwb1TBa4ulyD5OxLlw5ksb6cm6ZfqylftOBZ9CT-l6X5q7tDC--7tpr4f3pNW1YwR24CHvwVMcOKYQWRK2wdge9ckLTs5RGgoeq22Ap6VNmiyztA9ITDnwG0dCCnR5-pyzYtMONSrGWDdJ6qPjKKMn2Q7H~CxgYqSQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/67815698/7728_22634_1_PB-libre.pdf?1625049807=&response-content-disposition=inline%3B+filename%3DThe_Complexity_of_Orientation_in_Traditi.pdf&Expires=1787824126&Signature=MBAAVh34JxK2TpeoPZrtW3w4JUa0W6dw~A6SStXH6dPW6kiuY8RsyVdJPZCA~~fY-OTBFMe2ImhxvSupizJVKh~uKdhCI5YamK1eDxPB5j1VZFkV3j35QZWYXgVURLPLsezDIVVDlsyUo1n6QTZmv5cn2o-PdOqFuOsZugHmAu8Zc4e~OqDSdwb1TBa4ulyD5OxLlw5ksb6cm6ZfqylftOBZ9CT-l6X5q7tDC--7tpr4f3pNW1YwR24CHvwVMcOKYQWRK2wdge9ckLTs5RGgoeq22Ap6VNmiyztA9ITDnwG0dCCnR5-pyzYtMONSrGWDdJ6qPjKKMn2Q7H~CxgYqSQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/67815698/7728_22634_1_PB-libre.pdf?1625049807=&response-content-disposition=inline%3B+filename%3DThe_Complexity_of_Orientation_in_Traditi.pdf&Expires=1787824126&Signature=MBAAVh34JxK2TpeoPZrtW3w4JUa0W6dw~A6SStXH6dPW6kiuY8RsyVdJPZCA~~fY-OTBFMe2ImhxvSupizJVKh~uKdhCI5YamK1eDxPB5j1VZFkV3j35QZWYXgVURLPLsezDIVVDlsyUo1n6QTZmv5cn2o-PdOqFuOsZugHmAu8Zc4e~OqDSdwb1TBa4ulyD5OxLlw5ksb6cm6ZfqylftOBZ9CT-l6X5q7tDC--7tpr4f3pNW1YwR24CHvwVMcOKYQWRK2wdge9ckLTs5RGgoeq22Ap6VNmiyztA9ITDnwG0dCCnR5-pyzYtMONSrGWDdJ6qPjKKMn2Q7H~CxgYqSQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/67815698/7728_22634_1_PB-libre.pdf?1625049807=&response-content-disposition=inline%3B+filename%3DThe_Complexity_of_Orientation_in_Traditi.pdf&Expires=1787824126&Signature=MBAAVh34JxK2TpeoPZrtW3w4JUa0W6dw~A6SStXH6dPW6kiuY8RsyVdJPZCA~~fY-OTBFMe2ImhxvSupizJVKh~uKdhCI5YamK1eDxPB5j1VZFkV3j35QZWYXgVURLPLsezDIVVDlsyUo1n6QTZmv5cn2o-PdOqFuOsZugHmAu8Zc4e~OqDSdwb1TBa4ulyD5OxLlw5ksb6cm6ZfqylftOBZ9CT-l6X5q7tDC--7tpr4f3pNW1YwR24CHvwVMcOKYQWRK2wdge9ckLTs5RGgoeq22Ap6VNmiyztA9ITDnwG0dCCnR5-pyzYtMONSrGWDdJ6qPjKKMn2Q7H~CxgYqSQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/67815698/7728_22634_1_PB-libre.pdf?1625049807=&response-content-disposition=inline%3B+filename%3DThe_Complexity_of_Orientation_in_Traditi.pdf&Expires=1787824126&Signature=MBAAVh34JxK2TpeoPZrtW3w4JUa0W6dw~A6SStXH6dPW6kiuY8RsyVdJPZCA~~fY-OTBFMe2ImhxvSupizJVKh~uKdhCI5YamK1eDxPB5j1VZFkV3j35QZWYXgVURLPLsezDIVVDlsyUo1n6QTZmv5cn2o-PdOqFuOsZugHmAu8Zc4e~OqDSdwb1TBa4ulyD5OxLlw5ksb6cm6ZfqylftOBZ9CT-l6X5q7tDC--7tpr4f3pNW1YwR24CHvwVMcOKYQWRK2wdge9ckLTs5RGgoeq22Ap6VNmiyztA9ITDnwG0dCCnR5-pyzYtMONSrGWDdJ6qPjKKMn2Q7H~CxgYqSQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/67815698/7728_22634_1_PB-libre.pdf?1625049807=&response-content-disposition=inline%3B+filename%3DThe_Complexity_of_Orientation_in_Traditi.pdf&Expires=1787824126&Signature=MBAAVh34JxK2TpeoPZrtW3w4JUa0W6dw~A6SStXH6dPW6kiuY8RsyVdJPZCA~~fY-OTBFMe2ImhxvSupizJVKh~uKdhCI5YamK1eDxPB5j1VZFkV3j35QZWYXgVURLPLsezDIVVDlsyUo1n6QTZmv5cn2o-PdOqFuOsZugHmAu8Zc4e~OqDSdwb1TBa4ulyD5OxLlw5ksb6cm6ZfqylftOBZ9CT-l6X5q7tDC--7tpr4f3pNW1YwR24CHvwVMcOKYQWRK2wdge9ckLTs5RGgoeq22Ap6VNmiyztA9ITDnwG0dCCnR5-pyzYtMONSrGWDdJ6qPjKKMn2Q7H~CxgYqSQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.researchgate.net/publication/315328991_PERUQDvDUxFShoWWbHougyHjr0tFz3E38fX8e0bnTUpya-P0mXW_PEGRINGSINGAN_KARANGASEM_-_BALI
https://www.researchgate.net/publication/315328991_PERUQDvDUxFShoWWbHougyHjr0tFz3E38fX8e0bnTUpya-P0mXW_PEGRINGSINGAN_KARANGASEM_-_BALI

	1. Introduction
	References


