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Abstract: Any World Heritage Cultural Landscape requires a clear boundary for 

administration. One of the administrative goals is sustainability. There is no widely 

identified way to demarcate the boundary of a World Heritage Cultural Landscape. This 

paper aims to explore a methodology framework to provide a holistic perspective for 

demarcating boundaries for a World Heritage Cultural Landscape. Honghe Hani Rice 

Terraces (HHRT) in Yunnan Province is a new World Heritage Cultural Landscape in China. 

We use it as a research area to illustrate the methodology framework. The framework of 

methodology is constructed based on four scales of a human-environment system  

identified by Anne Buttimer. It is used to describe the level of the sustainability of local 

economy, social organization, natural environment and people’s understanding of the 

human-environment. Four types of boundaries were investigated in this area. They are the 

boundary of Malizhai River Basin, the boundary of local water-allocation organization, the 

boundary of the economic network and the perceptual boundary of the human-environment 

system. With a comprehensive perspective, we integrated the four types of boundaries to judge 

the boundary of the core area of HHRT by three criteria, they are: Environmental 

sustainability, social justice, and the ability to create a new human-environment system. We 

conclude that some parts of the boundary of the core area of HHRT do not fit the criteria of 

sustainable development. 
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1. Introduction 

Cultural landscapes represent combined works of nature and humankind that express a long and 

intimate relationship between people and their natural environment. In the 1990s, UNESCO began listing 

cultural landscapes that had universal significance as a new category of World Heritage. The decision 

was meant to encourage the protection of cultural landscapes and the human-environment relationship 

patterns reflected in them [1]. The Operational Guidelines for the implementation of the World Heritage 

Convention state that the legal protections of a cultural landscape are to designate a protection zone, with  

a boundary that should be drawn to ensure the full expression of the landscape’s outstanding universal 

value and the integrity and/or authenticity of the property [2]. What this article discusses is how to define 

proper boundaries of a cultural landscape protection area for sustainable development. 

The term cultural landscape, however, is complex conceptually, and as yet it has no generally 

accepted definition, making it difficult to ascertain what constitutes the landscape to be protected and 

how to create an appropriate boundary. In contrast, present approaches to define the boundary of cultural 

landscape properties can be, and are, very uncertain and simplistic. As a result, some properties have 

been threatened because of unreasonable boundary demarcations [3]. For instance, in the World 

Heritage Sites of Borobudur Temple Compounds (Indonesia) and Angkor (Cambodia), the boundaries 

of the core and buffer zones are to be designed as fixed-distance areas that vary in terms of the severity of 

land-use restrictions [4,5]. However, this mapping of fixed-distance measurements to identify  

a standardized core and buffer zone does not adequately recognize complex land-use patterns or 

pre-existing landscapes, or reflect residents’ daily experiences and perceptions of their surrounding 

environment. The result is uncertain land use and an erosion of heritage values [6,7]. The Rice Terraces 

of the Philippine Cordilleras were listed as a World Heritage Cultural Landscape in 1995, but, this was 

later reclassified to the World Heritage in Danger List in 2001 because of the deterioration of the  

terraces [8]. The boundaries of the site were simply delineated based on the boundaries of the 

municipalities and some villages [9,10]. In fact, however, these villages do not exist in isolation, but 

are tied to other adjacent villages for activities such as irrigation and resource management. The 

designated boundary of the sites thus did not conform to the perception of local people, and narrowed 

the protection horizon and the restoration measures [11]. 

Most cultural landscapes develop based on changes in the human-environment system.  

Maintaining the system protects the cultural landscape. In most locations, the human-environment 

system corresponds to a certain geographic range [12,13], within which local people obtain appropriate 

resources and create a stable social organization to allocate natural resources and cope with 

environmental pressure and disasters. If the human-environment system is destroyed, the sustainability 

of the cultural landscape is threatened [14–16]. Determining the boundary of the human-environment 

system is thus key to maintaining the sustainable development of a cultural landscape. 
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The identification of the boundaries of a human-environment system has been a major focus of 

geographical studies. Manson suggested that finding the boundary requires the consideration of many 

aspects of nature, society and economy [17]. Buttimer asserted that the scale of a human-environment 

system is formed in the process of economic and social activities. A human-environment system can be 

classified as having four types of scales: Administratively-defined scales, functionally-defined scales, 

perceptually-defined scales and naturally-defined scales [18]. The four scales provide a holistic 

perspective from which to analyze the boundary of a human-environment system. However, the term 

“scale” includes a complex array of meanings, and it has proven difficult to measure in objective 

spatio-temporal terms. The construction of a methodology framework based on the four “scale” types, is 

thus needed to identify approaches for defining the boundary of a human-environment system. 

In the Asia-Pacific region, rice terraces constitute a typical cultural landscape. The protection of this 

kind of landscape is important for maintaining the diversity of a human-environment system. The 

“Honghe Hani Rice Terraces” (HHRT) in China were designated a World Heritage Cultural Landscape 

in 2013. The site consists of a spectacular rice-terrace landscape created by the Hani people on the slope 

of Ailao Mountains. As early as 2001, in order to protect the HHRT, the local government delineated the 

boundary of the HHRT reserve. Over more than ten subsequent years, the boundaries of the protection 

area were changed several times in the application process to become a World Heritage Site. In view of 

the complexity of demarcating a boundary for protecting a cultural landscape, at the HHRT as well as at 

the Rice Terraces of the Philippine Cordilleras and Angkor, it is clearly important to evaluate whether 

the existing core area boundary of the HHRT site is appropriate and beneficial to its sustainable 

protection as a World Heritage Site. This research will construct a methodology framework for 

identifying the boundaries of a human-environment system, and consider the World Heritage Site of 

HHRT as a case study to implement this framework for determining the boundary and to evaluate the 

existing boundary. 

2. Methodology 

2.1. Theoretical Basis 

According to Buttimer, the scales of a human-environment system are multi-dimensional and change 

with the dynamics of economy, society and policy [19]. There are four kinds of scale to describe the 

dimensions of a human-environment system, where each corresponds four types of “spatial reach”. 

“Administratively-defined scales” are politically defined scales of administrative reach, through which 

social and political functions are normally processed. “Functionally-defined scales” are industrially 

defined scales of functional reach, such as the radius of a manufacturing system or service network, 

which is made up of nodally organized spaces. From a “bottom-up” perspective, functional reach 

involves access to employment, retail and other aspects of everyday social space that have considerable 

influence on the maintenance of social vitality. “Perceptually-defined scales” are scales of place that 

people belong to and can identify typically the well-known and traversed area from home through a 

neighborhood. “Naturally-defined scales” are spatial scales of a physical geography region, which mix 

several aspects such as land-us, natural resources and ecological systems [20]. 
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In terms of Buttimer’s definition of these four types of scale, a human-environment system’s 

boundaries can be defined in four ways: Administrative range, natural range, perceptual range and 

functional range. Functional range can be divided into two subtypes: The economical network, which is 

a nodally organized space, and the social space, which maintains social vitality, allows us to use both an 

economic network boundary and a social organization boundary to define the functional range. The four 

types of boundaries provide a holistic means to describe the human-environment system. However, 

Buttimer did not provide approaches to demarcate the boundaries. Moreover, she did not propose some 

criteria to judge what kind of boundary is appropriate for the sustainability of a human-environment 

system. These are common problems in the process of designating boundaries for a protection area, and 

are what we hope to address by constructing a methodology framework for identifying the boundary of a 

human-environment system. It should be noted that, for many World Heritage Sites, the administrative 

boundary is determined based on the other three boundary types, so this discussion will not analyze the 

administrative boundary, but only the other three types. 

2.2. Methods for Identifying Boundaries 

A number of ways to identify the boundary of a physical geography region of a human-environment 

system have been described in the literature. Vallés studied the indicators of landscape unit delineation 

and identified the main trends in selecting indicators based on 29 planning programs for demarcating the 

boundary of cultural landscapes in Spain. The result shows that Spanish professionals prefer to use 

geomorphology as a key element in landscape-unit delineation [21]. Wiens pointed out that boundaries 

occur when structural or functional properties of ecological systems change discontinuously or 

nonmonotonically in space or time. Boundary can therefore be characterized by the rate of change in 

variables of interest in space or time. Traditionally, ecologists have used boundaries such as watersheds 

to define units [22]. Lech studied the agricultural landscape of western Poland, finding that the 

windbreak belt serves the function of limiting the circulation of materials. He suggested that the barriers 

of material circulation can be used as the boundary of an agricultural landscape [23]. Current literature 

makes clear that geomorphology, for example, watersheds, and barriers of material circulation are most 

often used to identify the boundary of a physical geography region within a human-environment system. 

The range of the economic network of a human-environment system relates to the range of 

production and marketing. O’Reilly analyzed the economic network of Slieveardagh in Tipperary 

County, Ireland. The local economy of Slieveardagh is based on the dairy industry and ranching; 

traditionally, the production and services take place at the parish level. With the influence of regional 

integration of the dairy industry because of the European Union (EU) dairy market, the production of 

dairy products and the distance needed to transport them grew. The range of resource usage and 

production moved beyond the parish level [24]. The case illustrates that the range of a 

human-environment system changes with the expanding of economic activities, and growth in the range 

of production and marketing is the primary contributor to the change. The boundary of production and 

marketing can thus be used as the boundary of an economic network. 

For most cultural landscapes, especially the “organically evolved landscapes”, a social organization 

forms from the interaction of people and their environment, forming a core that supports the sustainable 

development of the human-environment system. Social organization can typically be observed through 
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cooperative activities. We can thus use the boundary of cooperative activities as the boundary of social 

organization. Lansing et al. study of the Balinese terraced landscape described the relationship 

between agricultural production and social organization. The studies show that the social organization 

of “water temple congregations” emerged out of a “need to balance multiple agro-ecological concerns 

in a crowded landscape of terraced rice fields,” and the water temple network corresponded with a 

certain spatial range [25,26]. Acabado described similar elements of the Balinese terraced landscape, 

in the Ifugao terrace systems where the expansion of terraced fields placed pressure on land and water 

and resulted in pest increase. These pressures provided the impetus for villages sharing a water source 

and whose fields are contiguous to work together and pool resources. Usually, the villages were 

organized and formed an informal group based on the kinship system in the same watershed [27].  

The expanse of these villages is the range of the social-organization network. 

The spatial range of a human-environment system results from the process of perception of one’s 

environment, and is customarily experienced when using natural resources. Studies of the 

human-environment systems of nomadic areas provide examples of this [28–31]. Beyene studied 

nomadic residents in Eastern Ethiopia and found that the local residents experienced the declining 

productivity of their local pastureland and a shift in the balance of the original human-environment 

relationship between stock farming and the environment. In order to accommodate these changes, the 

herdsmen would negotiate to find a new range for pastoral use to ensure the sustainable development of 

their animal husbandry. The identifying criteria relied on their experience and perception of resources, 

such as water sources, camping points and grassland. Thom completed a survey of the Coast Salish 

people who live in the border area of British Columbia, Canada and the US state of Washington.  

He found the perception of the territory of Coast Salish was not based on a country’s border, but resulted 

from their understanding of the allocation of natural resources, their shared area of production and the 

kinship network [32]. Wainwright and Bryan studied the Awas Tingn people in eastern Nicaragua.  

They found that the understanding of territory for the Awas Tingn was closely related to their living 

patterns and customs. The Awas Tingn believed that any area that had a close long-term connection to 

their life and their conventional habitual behaviors were part of their territory [33]. The spatial sense of a 

long-term living experience is thus seen to be significant in maintaining the sustainable development of 

a human-environment system. 

2.3. The Criteria for Judging a Boundary of a Cultural Landscape 

The purpose of protecting a cultural landscape is to maintain its capacity for sustainable development. 

Although there has been little research directly addressing the relationship of a boundary to the 

protection of a sustainable cultural landscape, we can learn from some cases in which demarcating a 

protection zone leads to different impacts on a cultural landscape and can then summarize the criteria for 

judging which boundary is most appropriate. 

The first criteria is social justice. The term refers to the inclusion of local people’s needs and interests 

in delimiting a boundary for protection areas, which is essential both to promote the well-being of local 

populations and to ensure the sustainability of the cultural landscape [34,35]. Political ecology studies 

have pointed out that the designation of geographical areas as relevant for conservation results from a 

process of internal territorialization, or the act of excluding or including people within particular 
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geographic boundaries and from the restrictions on activities within the territory [36–38]. If the chosen 

boundary does not represent the equitable treatment of local people’s needs and interests, the protection 

area will lose local support [39]. As just one example among many [40,41], Russell and Jambrecina 

describe the declaration of the Tasmanian Wilderness World Heritage Area and its exclusion of the 

traditional practices of local people. As a result, the community experienced a continual erosion of rights 

and resented the Parks and Wildlife Service. Under pressure from community protest, managers were 

tasked with re-planning the heritage site to better understand community needs [42]. 

The second criteria is environmental sustainability, meaning that the boundary of the preservation 

area should be of an appropriate size and extent to allow for the sustainable development of the 

human-environment system. This issue has recently become a growing concern of geographers and 

ecologists. Woodley points out that most protected areas are too small to allow large-scale ecological 

processes or to protect viable populations of many organisms, especially large vertebrates and 

carnivores, the protected area boundaries should provide an appropriate range to maintain the 

sustainable development of natural environment and adjust the entry of threats [43]. Noss considered 

that boundaries may be able to protect the ecosystem from outside environment challenges, he suggests 

that the boundary of a protected area must be large enough and adjustable, the managers of reserves must 

demonstrate the flexibility to adjust the range of land-management activities [44]. Schonewald-Cox 

found that the boundary of a protected area is administratively derived and physically intangible, and is 

usually delineated by borders that reflect pre-existing land ownership. This may be set down irrespective 

of any natural ecological edges associated with a reserve. Arguably, a human derived boundary will 

destroy the integrity of the ecology system [45]. 

The third criteria is the ability to create a new organization for a human-environment system.  

This means that the boundary of preservation area should include the spatial and physical results of the 

constructing process of heritage scale. Richards suggests that the protection of cultural landscapes has 

been shifting from the conservation of isolated monuments to the perception heritage as inextricably 

linked to the surrounding areas [46]. Traditionally, the scales of heritage spaces were divided into two 

types: Heritage and non-heritage. The scale of heritage serves as a monumental space that feeds the 

development of the surrounding area, the surrounding area refers to the scale of non-heritage that 

supports the practical and functional uses of heritage space. Heritage can be seen as serving a functional 

purpose as a cultural and economic resource [47]. Using heritage resources to improve the quality of life 

for the host population is one successful way to ensure the preservation of heritage sites [48].  

In the process of developing and protecting this resource, heritage scales are established by diverse 

stakeholders through socially and politically constructed relationships between heritage sites and  

surrounding areas. The concept of scale is thus not a pre-defined hierarchical system [49,50], but are sets 

of relations [51,52] that are continually produced and reproduced [53]. With the increasing functional 

connections between the heritage site and its surroundings, the scale of the site is constructed, expanded 

and transformed. With the expanding influence of heritage, the boundaries and relationships between its 

scales should be redrawn so that boundaries should reflect the process of scale construction between 

heritage sites and their surroundings. Here, the case of Angkor is instructive. The town of Siem Reap, in 

the area surrounding Angkor, has undergone a sharp transformation since the inscription of Angkor onto 

the World Heritage List [54]. The relationship between Siem Reap and Angkor was one in which Siem 

Reap, with its modern urban landscape, had a vital role in providing services that the heritage area was 
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unable to supply due to restrictions on aesthetics and activities. The functional connection between Siem 

Reap and Angkor as a heritage site changed the stakeholders’ perception of the boundary between the 

heritage scale and non-heritage scale. Butland’s study illustrated that the scale of a heritage space and 

non-heritage space is constructed and changes depending on stakeholders’ values. The boundary of a 

heritage space should be redrawn based on the perceptions and the behaviors of diverse stakeholders [55]. 

2.4. Methodology Framework 

Regional geography emphasizes a holistic analysis of the human-environment system. This means 

that all the dimensions of the human-environment system should be identified. Based on Buttimer’s four 

scale types, the methods for identifying the boundary and the criteria for judging a boundary described 

above, we constructed a methodology framework for identifying the boundary of a cultural landscape, 

shown in Figure 1. The framework comprises three steps and a corresponding methodology. First, we 

identify boundaries of the human-environment system. To do this, we draw four boundary categories 

based on each of four methods. Specifically, we use the range of geomorphic units to demarcate a 

boundary of the physicalgeography region, the range of production and marketing to demarcate an 

economic-network boundary, the geographic range of social organization to demarcate a 

social-organization boundary and the range of perceptions of human-environment system to demarcate a 

perceptual boundary. Second, these three criteria are used to evaluate the function of each boundary. 

Finally, the evaluation results are used to determine the appropriate boundary of a World Heritage 

cultural landscape. We will use the case of the World Heritage HHRT site to illustrate the framework in 

later sections of this paper. 

 

Figure 1. Methodology framework for identifying the boundary of a cultural landscape. 

3. Study Area 

3.1. Overview 

The Honghe Hani Rice Terraces are widely distributed throughout the southern bank of the Honghe 

River and the southern piedmont of the Ailao Mountains in southern Yunnan, a southwest border 
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province of China. With total land coverage of 11,000 square kilometers, the area of rice terraces in this 

region is about 54,700 hectares. The Honghe Hani Rice Terraces are located primarily in four counties, 

including Yuanyang, Honghe, Lvchun and Jinping. The World Heritage Site of HHRT is located in 

Yuanyang County, which has a total area of 46,100 hectares, of which 8866.82 hectares are rice terrace 

fields (see Figure 2). There are four rivers passing through the protected area, including the Malizhai, 

Dawazhe, Geta and Amengkong Rivers. Considering the large size of the heritage site, we selected 

villages within the basin of the Malizha River, one of the site’s major rivers, as the focus of our research 

in order to analyze the boundaries of the villages’ human-environment relationship. The whole basin of 

the Malizhai River contains nine administrative villages and some hamlets that have an additional three 

administrative villages. The villages are Luopu, Zhulu, Malizhai, Quanfuzhuang, Tuguozhai, 

Shuipulong, Xinjie, Anfen, Baojiaoling, Shitouzhai, Gaocheng and Shengcun Village. Residents within 

the Zhulu, Malizhai and Quanfuzhuang villages are all Hani nationality, while residents of both Yi and 

Hani nationality live in Luopu, Xinjie, Shuipulong and Tuguozai. The residents of Anfen are of Yi 

nationality. Residents of both Yi and Zhuang nationality live in Bajiaoling. 

 

Figure 2. Location of study area. 

3.2. The Human-Environment System in HHRT 

It is widely accepted in Chinese scholarship that “the Hani” are descendants of the primitive di-qiang, 

a nomadic people originating from the Qinghai-Tibet Plateaus in northwest China [56–58]. As recorded 

in a member of Chinese historical texts, in the 1st Century A.D., Hani ancestors moved into the Ailao 

Mountains of the Honghe River Valley and started the “slash-and-burn” (swidden) agriculture of upland 

dry grains. During the Chinese Tang Dynasty (6th Century A.D.), the “cultural transformations” from 

dry-grain swidden agriculture to upland wet-rice cultivation through the adoption of the water culture of 

other ethnic groups who practice wet-rice agriculture in lower-altitude valleys, allowed the Hani to 
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transplant low-land wet-rice farming to steep mountainsides, creating terraced fields and upland 

irrigation, and eventually replacing their original dry-grain swidden agriculture [59]. In the Ming 

Dynasty (1368–1644), Hani-cultivated rice terraces were recorded as one of seven types of Chinese 

farmlands in the renowned Encyclopedia of Agronomy. Later, in the Qing Dynasty (1616–1911), more 

in-depth descriptions of the spectacular rice-terrace fields cultivated by the Hani appeared in Chinese 

local chronicles. Thus, over at least 1300 years, the cultivation of wet-rice in upland terraced fields has 

been maintained by the Hani as their main subsistence product in south Yunnan [60]. The relationship 

between the Hani people and the environment is mainly characterized by this livelihood, and its social 

system and cultural ideology has been created from the interaction between people and their natural 

environment. These characteristics can be illustrated by three types of relationships. 

First is the relationship between environment and farming. HHRT is located in rolling mid-mountain 

zones. The dramatic differences in elevation due to the high mountains and deep valleys create a 

diversified, vertical climate. In order to meet their livelihood demands, the Hani have utilized these 

natural conditions to develop an ecological system, known as the “Forest, Villages, Rice Terraces and 

Water System”. In the system, forest is present at the highest point. When rainfall ends, many rivers and 

pools emerge in the forest to create a natural water source. The mid-mountain areas with moderate 

climate are ideal for dwelling. The Hani constructed houses on the sunny, exposed sites in the 

mid-mountain areas. The whole mid-mountain area, from the boundaries of villages to the valleys, is 

filled with rice terraces. As the lifeblood of terrace farming, water links forest, village and rice terrace 

into one integral whole: The water, retained by the forest, is drained to ditches and flows into the village 

and rice terraces to meet the demand for irrigation. Finally, it gathers in the valley and evaporates, 

generating rain that is stored in the forest again, forming a circular ecological system. On the basis of this 

system, sustainable terraced farming was established in the Ailao Mountains. 

Second is the relationship between social organization and farming. Water is the most critical element 

in terraced farming in mountainous regions. Suitable space in which to create a terraced field, while 

limited, is also critical. These two elements become more critical problems with the area’s growing 

population. In order to produce sufficient rice to meet the demand of the growing population and to 

guarantee the fair allocation of water resources, the residents established a village separation strategy 

and a water allocation system. The main objective of the village separation strategy is to deal with the 

limitation of rice terraces and water resources. With the increasing population, the original rice terraces 

could not meet demand, which led to the need for new rice terraces at a distance that are be less 

convenient and require higher labor intensity. To address this, some residents who are related through 

kinship, volunteered to move from their original village (mother village) to a new location, creating a 

sub-village. In order to mark the cognatic kinship and geographical relationship between the mother 

village and sub-village, Hani residents adopted a naming method called “connecting the name of the new 

sub-village with the name of the mother village” [61,62]. In order to share irrigated water, the Hani 

people also established a unique water-allocation organization to guarantee the efficient management 

and equal distribution of water resources, which was implemented between the families in one village, 

the mother villages and sub-villages, and upstream and downstream villages. In order to allocate water 

equally and effectively, the Hani people built intricate ditches that link each plot of rice terrace to 

villages. Each village has one ditch leader to take charge of the management of the village’s ditches and 



Sustainability 2015, 7 10742 

 

 

the coordination with other villages for the allocation of water. The water allocation organization is the 

most typical example of the Hani’s social organization. 

Third is the relationship between the environment, livelihood, social organization and ideology.  

The residents gradually established a unique spatial recognition of the balance between forest, village, 

rice terraces and water in their long-term interactions with the environment. The Hani people believe 

that the “rice terrace is the lifeblood of the human being, water is the lifeblood of rice terraces and the 

tree is the lifeblood of water.” They have completely integrated this recognition into their daily life. 

During major festivals and worship ceremonies, Migu (the spiritual specialist, authority and core of the 

social organization) would organize all the villagers to worship the forest, water source and rice terraces 

to emphasize their importance and strengthen the spatial recognition of the village [63,64]. When it came 

to planning festivals and worship activities among the kinship villages, the order of the villages to 

celebrate the festival is determined according to the separation process of the villages. This serves to 

strengthen the geographical identity of the villages. Another important aspect of the life of the Hani 

people is the funeral ceremony, which also serves to strengthen kinship and geographical identity. 

During the funeral ceremony, Mupi (the village priest, another core of the social organization), would 

read prayers to send the dead to embrace their ancestors and narrate the history and settlement process of 

their ancestors, repeating the story of the village-separation process. 

Above all, it is their interactions with the environment that have led the Hani people to develop a 

livelihood pattern of rice-terrace farming in mountainous areas. The water-allocation organization is the 

core of this livelihood pattern and is important for the sustainable development of the 

human-environment system of the HHRT. Along with the gradual decline in available space and under 

the influence of the administrative division, the village separation strategy disappeared. In contrast, the 

water allocation organization remains in Hani’ society today. On the basis of such a livelihood pattern 

and social organization, the Hani people developed a unique identification with the natural environment 

and kinship that corresponds to a certain geographical space. These ideologies in turn play an active role 

guiding environmental practices. 

The World Heritage Site of HHRT is a typical representative of the human-environment system 

described above. With the development of heritage tourism, some local residents also participate in 

tourist activities. Although rice-terrace farming is still the main livelihood and the water-allocation 

organization has been preserved, the influx of tourists imposes continuous pressure on the natural 

environment and brings new challenges to the traditional resource allocation. Along with the increasing 

complexity of the human-environment system in the HHRT, the balance between protection and 

development has become a priority for its sustainable development. 

4. Boundaries of the HHRT Human-Environment System 

According to the methodology framework for identifying the boundary of a human-environment 

system, we should demarcate four types of the boundaries of the human-environment system of HHRT. 

They are: The boundary of the physical geography region, the boundary of the economic network, the 

boundary of social organization, and the perceptual boundary of the local human-environment system. 

Among these, social organization exists at different social levels, but the water-allocation organization is 
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more typical and is key to maintaining the sustainable development of rice terraces. We thus used the 

boundary of water-allocation organization to substitute for the social-organization boundary. 

4.1. Boundary of Physical Geography Region 

The boundary of the physical geography region is the basis for the sustainable development of the 

human-environment system of HHRT. We used the boundary of watersheds to demarcate the natural 

boundary. There are many branches in the downstream region of Honghe River, and the basin of each 

branch controls the direction of water flow and material circulation. The water is shared between the 

villages in the same watershed. From an ecological view, landscape boundaries have the following 

features: Since the vector movement of materials and energy would be influenced by boundaries, they 

are located at points with sudden transmission changes in velocity and in magnitude of the energy flow 

and nutrient materials [65,66]. For the HHRT region, the basin boundary is both the place where the 

direction of the water flow changes, and it determines the flow direction of soil and the main migration 

direction of microbes. In this physical geographical region, the forest located at the mountaintop, 

stretches from the mountaintop to the valley, in the order of the village and the rice-terraces.  

Water originates in the forest, then flows into the villages and rice-terraces, and finally flows into rivers 

after repeated utilization in the rice-terraces [67]. The basin boundary is the border at which point the 

flow direction for water, soil and microbes changes. Therefore, the watersheds boundary could be used 

as the boundary of the physical geography region of the human-environment system of the HHRT. In the 

Malizhai Basin, there are nine villages and some separate hamlets that are located in the other three 

villages. In this basin, the rice terraces are distributed in plots as a whole, and the boundary of the 

Malizhai Basin nearly corresponds to the boundary of the physical geography region for these rice 

terraces. In the bottom of the Honghe River valley, however, where the climate is arid and hot, the rice 

terraces have disappeared. If the arid and hot region is moved, the boundary of the remaining range of 

the Malizhai River Basin can be viewed as the boundary of the physical geography region for HHRT. 

Usually, the distribution range for HHRT in this region is at an altitude of over 300 m. At lower altitudes, 

the region belongs to the Dai people, who have a human-environment system that is totally different 

from that of Hani’ [68]. We therefore first draw the specific boundary of the Malizhai River Basin based 

on the topographical map. Next, based on the information of altitude, agricultural pattern, land-use, 

livelihood of the Dai villages [69], we move these hamlets away from the range of the Malizhai River 

Basin. The boundary for the remaining range is the boundary of the physical geography region. (See 

Figure 3). We collected the information on the website of local government [69], which has the 

information of agricultural pattern, land-use and livelihood for each village. In addition, then we 

confirmed all of these information by fieldwork. 

4.2. Boundary of Water-Allocation Organization 

The organization of water-allocation is key to understanding social organization and is the basis on 

which the sustainable development of rice terraces is maintained. Allocation of water is determined 

based on shared ditches and negotiation among villages. We interviewed eight ditch leaders, four of they 

came from the upstream villages, and the other four came from downstream villages. They showed us 

the area of water allocation organization in the Malizhai River Basin. When we conducted our field 
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work, we found intricate ditches built on the b ranches of the Malizhai River to irrigate the rice terraces. 

These ditches connect into a network that connects all villages together. For instance, the ditches on the 

boundaries of Zhulu, Luopu and Malizhai connect these three villages into one integral part. There are 

also cross-border ditches between Luopu and Shitouzai, Malizhai, Quanfuzhuang and Shengcun, 

Quanfuzhuang and Tuguozhai, Tuguozhai and Shuibulong, Shuibulong and Xinjie, Xinjie and 

Anfenzhai, and Anfenzhai and Bajiaoling, which connect these villages into one integral unit from 

which water is allocated collectively. The villages and rice terraces that are connected by the ditches 

appear to be located at different points in the upstream and downstream. The ditch leader of 

Quanfuzhuang Village, who is the fourth generation ditch leader in his family, told us that these ditches 

were built by the villages in the same watershed. The kinship and friendship among the villages ensure 

that they allocate water in such a way to support mutual livelihoods. However, in order to guarantee the 

equal utilization and distribution of water resources, these villages established a rigorous 

water-allocation system. The system clearly regulated the water consumption of each village. They often 

carved water gaps of different sizes at the shared ditches, with each gap corresponding to one village, 

and then the water would be allocated conventionally based on these water gaps. The water allocated to 

each village is the result of negotiation among the villages. The administrative village is typically the 

negotiation unit. This results is a water allocation boundary that corresponds to the administrative 

boundary of the villages within the Malizhai River Basin. Because the Malizhai River Basin contains 

nine administrative villages and some separate hamlet with three additional administrative villages, the 

periphery of these twelve administrative villages is the boundary of water-allocation organization.  

(See Figure 3). 

 

Figure 3. Four boundaries and their overlapping relationship. 



Sustainability 2015, 7 10745 

 

 

4.3. Boundary of Economic Network 

The range of an economic network refers to the distance local people sell their farm products and 

purchase daily items. We interviewed 91 families in the villages of Quanfuzhuang, Malizhai, Tuguozhai 

and Bajiaoling and all the village leaders in the Malizhai River Basin. They showed us where they sell 

their products and buy daily necessities or staple goods. The economy of the Hani people relies primarily 

on traditional rice planting and livestock herding. Their agricultural products are mostly sold locally. 

According to our interviews, almost all villages within the Malizhai River Basin have adopted this type 

of economy. There are three important markets that form the economic network and provide severs for 

this surrounding villages. The market in town of Xinjie, which used to be the county town of Yuanyang 

County, has the highest level of development compared with other two. Almost all livelihood products 

can be purchased in this market. Another market, located in the village of Shengcun, once the location of 

the old township government, is where local residents buy or sell agricultural products for daily goods 

such as local rice, meat, fruit and vegetables. The last market, located in Niujiaozhai town, is also a 

former location of the township government. This market is the only livestock-trading market within the 

area, where local residents purchase livestock mainly for farming and sacrificial activities for major 

festivals and funerals. These three markets have different functions, and make up a network to support 

local people’s daily life and agricultural production. All villages within Mailizhai River Basin depended 

on the market network to sell and purchase productions. From an administrative perspective, the market 

network includes two towns, Niujiaozhai and Xinjie. The administrative boundary of the two towns is 

the boundary of the economic network of the human-environment system of the Malizhai River Basin 

(see Figure 3). 

4.4. Perceptual Boundary of Human-Environment System 

The perceptual boundary of a human-environment system was determined by the range of an utilized 

nature resource and identifying of the kinship and friendship among the villages. The perceptual range 

of the human-environment system of local residents fits into two categories: The system of “forest, 

villages, rice terraces and water” and agricultural co-production and water allocation are based on the 

kinship among villages. A key cultural anthropology study of some villages in the Malizhai River  

Basin [70] illustrates that the first category of perception includes the spatial perception of the residential 

boundary, the boundary of the terraced fields and forest that belong to their village and the territory 

boundary. The interviews of locals also show the kinship in this area. These perceptions are created and 

enhanced in daily life through two important festivals—Aangmatuo and Kuzhazha—hosted by Migu 

(the spiritual specialist, authority and core of the village). The main objective of the perceptions is to 

help the residents use and manage the different types of land. For instance, the villages inhabited by the 

Hani people are located at mid mountainous areas between the forest in high mountainous areas and the 

rice terraces in the low area. Each village has clear markings to identity the upper and lower boundaries, 

which limit the vertical space range of the village. Within the boundary, the climate and environment are 

suitable for living. More important, living in the range benefits the protection of forest water sources and 

the allocation and management of agricultural water resources for rice terraces. 
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The second category of perception refers to the kinship that supports water-allocation and other 

agricultural co-production. Another cultural anthropology study that uses a hamlet named Qingkou in 

the Malizhai River Basin as a case study described the kinships by observing the activities and links 

between this village and other villages [71]. Qingkou is a Hani village, and its pioneers come from other 

Hani villages. The frequent contact between Qingkou and the surrounding villages shows that there are 

two types of relationships between them. One is based on cognatic descent in Hani villages and the other 

based on co-production between the Hani and other groups. These villages respect and identify with 

each other and worked together to deal with pressure related to water. In this way, there was less 

controversy among the kinship villages during the process of water allocation. These two types of 

relationship exist generally in the villages of the Malizhai River Basin. Besides the evidences in the 

above literatures, the interview with locals also help us to tell the boundary. Because the villagers’ 

perception is obtained from collective activities, we have not measured the villager’s perception of the 

human-environment system one by one. We only interviewed the Migu and Mupi, Migu are the spiritual 

specialists of the villages in charge of sacrificing in festival and even the agricultural production. Mupi 

acts as priest of the village, knows and records the history of his village. There are five Migu and five 

Mupi were interviewed in Quanfuzhuang, Mailizhai, Zhulu, Shuilongpu and Tuguozhai. All of them 

emphasized the strong kinship of the Hani villages. Among them, the village with the longest history is 

the village of Zhulu. The surrounding villages, such as Luopu Large, Luopu Small and Malizhai are all 

separated from the Zhulu. Quanfuzhuang and some hamlets of Tuguozhai and Shuilongpu are separated 

from Malizhai. The local Hani people strongly recognize the kinship among villages. This ensures the 

equitable distribution of water resources among them. In addition, according to the Mupi’s values, the 

Hani people deem Yi and Zhuang people as their brothers with different surnames. In the Malizhai River 

Basin, the rice terraces of the Hani people are located upstream, and the Yi and Zhuang people’s rice 

terraces are often located downstream, so Hani people allocate water to Yi and Zhuang people. Villages 

within a watershed thus form an informal group that ensures the equitable distribution of water resources 

that leads to the group members helping each other during the harvest season. On this basis, the spatial 

perception of the local residents would be enlarged from a single village to the whole range of relative 

villages connected by these two types of relationship. Therefore, the range of this kinship villages within 

the Malizhai River Basin is the perceptual boundary and it almost corresponds to the boundary of the 

physical geography region (see Figure 3). 

5. Evaluating the Boundary of the Human-Environment System of HHRT 

In order to identify an appropriate boundary for protecting the cultural landscape of HHRT, we need 

to first analyze the function of the four boundaries based on the evaluation criteria in the methodology 

framework. The mark “+” indicates the corresponding function of a boundary (see Table 1).  

For example, there is only one “+” corresponding to the boundary of the physicalgeography region with 

sustainable development, which means that within the range of this boundary, the sustainable 

development of the natural environment will be realized because the ecological system of “forest, 

villages, rice terraces and water system” is encompassed in it. However, this boundary does not reflect 

social justice or create a new organization for human-environment system. The boundary of 

water-allocation organization is built based on the Malizhai River Basin and negotiation between twelve 
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administration villages, so it guarantees the sustainable development of a natural environment. Moreover, 

the negotiation between the twelve administration villages is a measure of the social justice present in the 

villages. Figure 3 shows that the boundary of water-allocation organization is beyond the Malizhai River 

Basin. This results from the increase in scale occurring the process of water allocation with more villages 

participating in this organization. In this process, a new organization of local human-environment 

system was formed among these villages. Therefore, there are three “+” marks that correspond to the 

boundary of water-allocation organization. The boundary of the economic network was drawn with the 

three markets as the node, which is located in two important towns. With the development of heritage 

tourism, the function of these towns is not only to provide a market for selling agricultural products and 

for local people to purchase necessities, but also to provide services that the heritage area is unable to 

supply due to restrictions on activities. Xinjie, for example, provides the infrastructure and facilities and 

support services for heritage tourism. Niujiaozhai is the center for developing and processing traditional 

agricultural products, and will thus be able to provide more employment opportunities and to attract 

more local people. From this, we can see that the boundary of the economic network reflects the existing 

and future construction process of heritage scale, and illustrates the ability of creating a new 

organization for the local human-environment system. The economic network could not account for 

both the sustainable development of the natural environment or social justice in the regions, however. 

The perceptual boundary is consistent with the boundary of the physicalgeography region. Within this 

range, sustainable development could be assured. In addition, the perceptual boundary is based on the 

relationship among Hani and Yi villages that are located in the downstream of the same watershed. 

Social justice between various villages within the perceptual boundary could therefore be assured. The 

boundary remains within the Malizhai River Basin, however, and does not illustrate the ability of 

creating a new organization for the local human-environment system by the process of scale constructing. 

Table 1. Functions of the boundaries of a human-environment system. 

Boundaries of 

Human-Environment System 

Criteria of Evaluating Boundary 

Environmental 

Sustainability 
Social Justice 

Ability of Creating of 

a New Organization 

Boundary of the physical 

geography region 
+   

Boundary of water allocation 

organization 
+ + + 

Boundary of economic network   + 

Perception boundary of 

human-environment system 
+ +  

After identifying the function of each boundary, we divided them into 11 segments according to their 

overlapping relationships (see Figure 3) and then evaluated various segments according to the 

corresponding boundary type and its functions. The mark “+” indicated the functions of a segment (the 

result is shown in Table 2). For instance, line segment ① corresponds only with part of the boundary of 

the economic network. This type of boundary has just one function, that of creating a new organization. 

Therefore, it is assigned only one “+”. Line segment ② is almost overlapped by parts of the boundary of 

the economic network and the boundary of water-allocation organization. The boundary of the economic 
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network reflects the function of creating a new organization, and the boundary of water-allocation 

organization outlines the function of supporting sustainable development, assuring social justice and 

creating a new organization. Therefore, line segment ② is assigned four “+” marks. Line segment ③ is 

overlapped by parts of the boundary of the physical geography region, the boundary of water-allocation 

organization, the boundary of the economic network and the perceptual boundary. This line segment 

includes all the functions and is assigned seven “+” marks. Line segment ④ represents the overlapping 

of the boundary of the economic network and the boundary of water-allocation organization. This 

segment includes the functions of these two boundaries and is assigned four “+” marks. Line segment ⑤ 

corresponds only with part of the boundary of the economic network and is thus assigned one “+”. Line 

segment ⑥ is overlapped by the boundary of the physical geography region, the boundary of 

water-allocation organization, the boundary of the economic network and the perceptual boundary, and 

is therefore assigned seven “+” marks. Line segment ⑦ is overlapped by parts of the boundary of the 

physicalgeography region, the boundary of water-allocation organization and the perceptual boundary, 

and so is assigned six “+” marks. Line segment ⑧ corresponds with only part of the boundary of 

water-allocation organization and is assigned just three “+” marks. Line segment ⑨ is overlapped by 

parts of the boundary of the physicalgeography region and the perceptual boundary, and is assigned 

three “+” marks. Line segment ⑩ is overlapped by parts of the boundary of the physicalgeography 

region and the perceptual boundary and is assigned three “+” marks. Line segment ⑪ corresponds to 

part of the boundary of water-allocation organization and acquires three“+” marks. We then ranked the 

various segments (the results are shown in Table 2). For each segment of boundary, more “+” marks 

indicates better function. We define the segments with relatively high numbers of “+” marks as 

constituting the boundary of the World Heritage Site for HHRT. That is to say the closed loop made up 

of by line sections ③, ⑥, ⑦, ②, ④, ⑪ and ⑧ is the boundary of area of Malizhai River (see Figure 

4). Although line segment ⑧ and line segment ⑨ have the same number of “+” marks, we chose line 

segment ⑧, because it takes the issue of social justice into consideration more than does segment ⑨. 

Table 2. Boundary-segment scores and rank. 

Serial 

Number of 

Segments 

Types of Boundary 

Rank of 

Segments 

Boundary of The 

Physical Geography 

Region 

Boundary of Water-Allocation 

Organization 

Boundary of 

Economic Network 

Perceptual 

Boundary 

①   +  10 

②  +++ +  4 

③ + +++ + ++ 1 

④  +++ +  5 

⑤   +  11 

⑥ + +++ + ++ 2 

⑦ + +++  ++ 3 

⑧  +++   7 

⑨ +   ++ 8 

⑩ +   ++ 9 

⑪  +++ +  6 
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Finally, we compared the new boundary made up of these segments with the existing boundary for 

the HHRT heritage core area and found that they do not totally overlap. The existing boundary of the 

heritage core area does not reflect the integrity of the human-environment system in the Malizhai River 

Basin (see Figure 4). Because we were only analyzing the boundary of human-environment system in 

the Malizhai River Basin, we evaluated just the portion of the existing boundary for the HHRT heritage 

core area that overlapped with the human-environment system. As shown in Figure 4, only line segment 

⑦ is overlapped by the existing boundary of the heritage area and the new boundary, and line segment 

⑥ and part of segment ⑪ were located within the existing heritage area. Most of the segments were 

located outside of the existing heritage core area. Some entire villages in the downstream areas were not 

included in the range of the heritage area. Boundaries usually reflect the edges or the periphery of  

a government’s policies, so any differing policies between two sides of a boundary will lead to different 

results. In the heritage core area, for example, in order to protect the forest, ditches, villages and rice 

terraces, some protective measures were taken by the local government. With regard to forest protection, 

entities or individuals are strictly prohibited from removing any wood from forests. With regard to water 

ditches, the local government is in charge of maintaining the ditches and supervising local residents to 

protect the water system and management method in the traditional pattern. To protect the rice terraces, 

the local government encourages traditional farming methods through farming subsidies to maintain the 

vitality of the water and soil in the rice terraces and prohibit setting fires in the fields, abandoning them 

or planting dry crops on them [72,73]. Under these heritage-protection measures, the human-environment 

system in the basin will change in different ways. In our field survey, outside the heritage core area, parts 

of the ditches of some downstream villages were destroyed and abandoned, and villages are increasing 

planting dry crops instead rice-terraces. These changes will influence the sustainable development of the 

cultural landscape of HHRT and potentially put its integrity at risk. This should be an important concern 

in future research. 

 

Figure 4. Boundaries of the human-environment system and HHRT heritage area. 
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6. Conclusions 

Our “methodology framework for identifying the boundary of a cultural landscape” provides a 

holistic perspective and method for determining the boundary of a cultural landscape. The preservation 

of cultural landscapes that are continually evolving is an important debate in cultural landscape 

protection. Although some scholars suggest that this dynamic quality sets cultural landscapes apart from 

the traditional conservation of isolated objects and monuments, there are more complex process and 

relationships between people and their environment that deserve consideration [74,75]. In most heritage 

sites, the boundary was still defined simplistically. The “methodology framework” described here 

emphasizes that the boundary should reflect the complex interactions of people and their environment. 

Of the four boundary types, the boundary of the physical geography region provides the material basis 

for economic and social development. The boundary of the economic network reflects the range and 

scale of economic activities. Within the boundary of social organization, people have equal access to 

natural resource and healthy economic development. The perceptual boundary reflects conventional 

wisdom of natural resources and the social network. These four boundary types include the tangible and 

intangible relationships between people and their environment. Therefore, integrating them into one as a 

boundary for a cultural landscape can ensure adequate protection. 

The case of the HHRT World Heritage Site provides a case study for implementing the methodology 

framework. In the long-term interactions between the Hani people and the natural environment, they 

have gradually established a particular human-environment system, which is demonstrated in their 

relationships with livelihood, social organization, ideology and environment. In the Malizhai River 

Basin, pressure on land and water resources from the expansion of terraced fields provided the impetus 

for villages within the watershed to form an informal group that would share water. The watershed 

contains a whole ecosystem of “forest, villages, rice terraces and water system”, providing the material 

basis for the development of local livelihoods, social organization and perception. The boundary of a 

watershed is thus fundamental to the protection of rice-terraces landscape. Based on this boundary of the 

physical geography region, the boundary of water-allocation organization provides the protection 

mechanism for the sustainable development of the rice terraces landscape. The boundary of the 

economic network reflects not only local livelihoods and agricultural production, but the support 

services for heritage tourism and traditional agricultural production, allowing for more opportunities for 

local people and social vitality. At HHRT, people increasingly migrate outside the area to find their 

livelihood, and some rice terraces have been abandoned. The same situation occurred at the Rice 

Terraces of the Philippine Cordilleras World Heritage Site, where the outward migration of the local 

population was one of the main reasons for the gradual degradation of the rice-terraces [76]. The lessons 

learned from the Philippine Cordilleras site illustrate the importance of an appropriate 

economic-network boundary. However, because some economic activities are restricted in the core area, 

the economic-network boundary can provide a reference for determining the boundary of a buffer zone.  

The perceptual boundary reflects local knowledge of natural resources and kinship between villages that 

enable cooperation in agricultural activities. As the basis of water-allocation organization and other 

social activities, it is key to the intangible aspects of boundaries that support sustainable development of 

rice terraces landscape. These four boundaries interact in ways that must be accounted for if the HHRT is 

to be protected. When we integrated the four boundaries into one to evaluate the existing boundary of the 
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core area of HHRT, we found that the existing boundary destroyed the integrity of the 

human-environment system of the Malizhai River Basin. Some parts of the boundary do not fit the 

criteria of sustainable development. The existing boundary of HHRT World Heritage Site should be 

redrawn base on three criteria of environmental sustainability, social justice, and ability of creating a 

new organization. 

As discussed above, the methodology framework and case study in this paper provides a reference for 

determining an appropriate boundary for a cultural landscape based on a holistic perception of the 

human-environment system. However, the methodology is more suitable for human-environment 

systems that retain an active social role in contemporary society while being closely associated with a 

traditional way of life, that display a traditional method of human interaction with the land when this 

traditional interaction is equally relevant in modern culture. That is, this methodology is fit for 

delimiting the preserve zone of the “organically evolved landscape”. 
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