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Abstract

:

Previous studies have failed to grasp the essence of traditional building habits responding to natural challenges. Therefore, contradictions arise between unified regulations protecting traditional residential architecture proposed by experts and the diverse construction transformation performed by locals. To resolve these contradictions, fieldwork was conducted in Yangwan, a famous village in South China. The traditional residential architectural characteristics in three periods were obtained and compared. Peirce’s interpretation of the three natures of habit and Heidegger’s dwelling help determine the essence of building habits. The logic in traditional residential architecture is analysed through the “four-layer integrated into one” framework (including the natural environment, livelihood form, institution and ideology), yielding the following results. (1) The characteristics of the residential architectural form change with local livelihood form, institution and ideology. Nevertheless, the process by which local residents think, judge and respond to natural challenges remains unchanged (Thirdness of Habit), forming the core of dwelling. (2) The characteristics of the architectural form are determined by the causal chain of “four-layer integrated into one”. Stable causal chains are formed by the Thirdness of Habit, which represents people’s initiative in addressing natural challenges. Therefore, the protection of traditional residential architecture should centre on dwelling and people’s agency in response to the natural environment rather than on maintaining a unified physical form.
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1. Introduction


Because previous studies have failed to grasp the essence of traditional building habits that responded to environmental challenges, contradictions between unified regulations regarding the protection of traditional residential architecture proposed by experts and the diversified construction transformation carried out by local residents have emerged in many countries worldwide. Across generations, people have accumulated much experience through interactions with the natural environment in living practice. This valuable experience embodies the wisdom of human–environment interaction [1]. It promotes the formation of building habits that continuously guide people’s building behaviour and lead them to spontaneously care for and repair their houses. In modern society, however, modernity and official planning led by experts have limited the degree to which residents can participate in the process of building and repairing houses. The ICOMOS (International Council on Monument and Sites), which is devoted to the conservation of architectural heritage, believes that the “value and authenticity of architectural heritage cannot be based on fixed criteria” but also believes that the “value of architectural heritage lies in the integrity of all its components as a unique product of the specific building technology of its time” [2]. It also ignores that the formation of the characteristics of traditional residential architecture is a process including constant adaption to natural and social environment changes.



As a result, residential architecture has become a physical form unrelated to the environment, causing two major conflicts between official planning and daily life. First, after modernity destroys traditional building habits, official planning pieces together the characteristics of traditional architectural forms to create a traditional cultural space but disconnects people from the material space. The development of human–environment interactions is hindered. Planning ignores the intimacy and familiarity that residents have with their daily living space, and the residents have the expectation and ability to improve their living conditions by themselves. It gradually alienates people from their houses, causing the destruction of traditional cultural heritage [3,4,5].



Second, the adaptability of traditional residential architecture to natural conditions and natural disasters may be neglected by unified planning. For example, a law in Malta forced people to construct row houses with front and back gardens, neglecting the fact that the row houses were conducive to thermal preservation but not suitable for the humid and hot climate in the central Mediterranean [6]. In another case, concrete slab-on-grade houses that could be conveniently moved and demolished were constructed in many states in the United States. However, they were not suitable for Louisiana, where floods occur frequently and the soil has a high viscosity. These concrete slab-on-grade houses were destroyed by the intense flooding produced by Hurricane Katrina, while traditional houses raised on wooden piles reappeared and the raised basement house form was developed. Both of the latter characteristics followed the principle of elevation to meet the local natural environment [7]. The application of the characteristics of vernacular architecture can also create a sense of belonging for displaced people in resettlement projects and provide a housing solution, avoiding the providers (government and designers) offering only low-cost and unified houses [8]. All these cases demonstrate the strong practical value of traditional residential architecture.



Two generally related disciplines have been unable to resolve the above two problems. Geographers mainly study traditional architecture by means of comparison, description and explanation. They focus on regional differences and the causes of the characteristics of traditional architecture while summarizing the rules and patterns in the differences and causes [9,10]. Most of them regard the cultural landscape, including traditional architecture, as the product of social constructs. Therefore, geographers attach importance to the social, historical and cultural background embodied in the cultural landscape to a higher degree [11], leading them to ignore the role of the natural environment [12]. In contrast, architectural scholars pay more attention to the interaction between architecture and the natural surroundings, hoping to obtain useful experience from the construction process [13]. In this way, contemporary architects make use of traditional structural characteristics to build energy-saving architecture without the help of modern equipment [14,15]. Although some studies believed that family financial status and the behaviour of residents had a stronger influence on household energy cost than the building structure [16], more research has emphasized the unilateral influence of the natural environment on architecture. In summary, recent studies fail to recognize that traditional residential architecture is the product of human–environment interactions. Furthermore, the rationality of the formation and change in architectural characteristics and building habits is not discussed, so official planning and practice lack a suitable basis.



Therefore, it is necessary to understand the essence of building habits from the perspective of human–environment interaction and regard the traditional residential architecture as a continuous adaption to the environment to understand the logic behind it. As the essence of building habits, the concept of dwelling helps us find the relationship between humans and the natural environment and clarify the essence of building habits. It can further clarify which characteristics of the traditional architectural form should be protected and updated. The characteristics of traditional architectural form are the materialized form of building habits; these can help us understand the concept of dwelling proposed by Heidegger from the perspective of geography, avoiding a sole emphasis on unique and monumental architecture [17]. Dwelling is the embodiment of harmonious human–environment interaction; it originates from human beings’ continuous thinking and judging through long-term interaction with the natural environment. It is the build and care behaviours of the residents that lead the visible house to become a dwelling space. The process of understanding the realization of dwelling is also the process of discovering the Thirdness of Habit proposed by Pierce, which represents the spirit of residents who constantly think and judge to cope with natural challenges.



Through a comparison of the characteristics of the traditional architectural form in different periods in Yangwan Village, Dongshan Town, Suzhou City, China, this article finds that the architectural characteristics are constantly changing. However, the idea of using architecture’s own structure to create a liveable environment remains stable. It is the main reason for the formation of the same characteristics, which can still meet the actual needs or realize people’s sense of belonging and identity. Local and traditional materials and other available resources satisfy local residents’ needs in simple and economic ways [18]. The characteristics of traditional architectural form are the identified cultural symbols of locals, so the building process becomes a way for locals to protect and preserve their religious identity and cultural belonging [19]. The different characteristics reflect the choices of local villagers after continuous thinking and judging (Thirdness of Habit) in a constant interaction with nature challenges over generations, and it is also the process of realizing dwelling. This process is in line with the requirements of contemporary society for the sustainable development of architecture. In future architectural practice worldwide, traditional architecture cannot only rely on methods of isolated protection, such as displays in museums or reconstruction after demolition. Dwelling, which provides a channel for human–environment interaction, can help human beings retain the essence of building habits and promote the sustainability of residential architecture in different regions. Thus, dwelling and the Thirdness of Habit should also become one of the criteria used to evaluate the sustainability of architectural practice.




2. Literature Review: Dwelling and Building Habits


The core of dwelling is harmonious human–environment interaction, and real architecture is a place that realizes dwelling. Heidegger noted that “dwelling”, meaning staying and protecting, was the basic feature and the way of human existence [20]. The essence of dwelling is the preservation of the fourfold, that is, saving the earth, receiving the sky, awaiting the divinities and initiating mortals. Human beings live in the fourfold through dwelling, implying that the core of dwelling lies in the coordination between the human and natural environment, that is, not disturbing the order of the earth, conforming to the change in seasons, cooperating with divinities, and protecting the human until death. Building and dwelling happen simultaneously. Building is using techniques to build a material framework and integrate sky, earth, divinities and human into a material house to form a fourfold and realize dwelling [20]. The core of a building is to allow people to dwell, which protects the fourfold by bringing it into one object. Only when people dwell can people build [20]. Therefore, real architecture provides places for the fourfold and dwelling, and human beings stay or remain in the spaces of the fourfold through dwelling.



Dwelling is a way for people to understand human–environment interaction. Heidegger pointed out that only when human beings care for constantly growing things can dwelling be realized and protect the fourfold [20]. Dwelling is also an ongoing process. To cope with the changing environment, houses are constantly repaired and decorated. Familiarity with the environment can strengthen the connection between people and the environment. When the emotional connection between people and the environment is formed through constant interaction and human beings’ thinking, the material house can be transformed into a living place, and dwelling will be realized at that time [21]. A person who has no emotional connection with his house cannot realize dwelling because he or she had nothing to do with the space or the things in the space [22]. It is the process of building and care that makes the house a dwelling space [23]. Seamon also emphasized the role of care and protection. He believed that the process of dwelling was intangible and that there was no need to define a physical index for it [24]. When people care about the place where they live, that place or a part of it becomes home. Planners should understand the environment of daily life as a dwelling space with vitality and significance to promote the vitality of space.



Architecture, together with human beings, is an organic part of the surrounding environment and a developing life form. When people are living in architecture, the interaction between them and the architecture encourages them to form new ideas and expressions. The process of changing architectural practice can be understood as the process of people coping constantly with a new environment. For example, immigrants tend to keep traditional habits in an unfamiliar environment and retain their own culture or identity by building [25]. In the process of building, architecture also shapes human beings, and then architecture is reshaped. Through constant thinking, human beings and architecture grow together [26]. Buttimer believed that dwelling was a way of living in harmony with the natural rhythm and that built architecture was a symbol of the daily interaction between human beings and the natural environment [27]. People are used to living in an environment close to nature, and this is conducive to people’s sense of belonging in the architecture [28]. In the process of dwelling, cherishing and caring for architecture, the natural environment becomes an integral part of daily life. It is the material house that connects the inner world of a human being with the external environment and provides a place for communication between them [29].



Dwelling is also the essence and core of building habits. Building habits are the stable behaviour pattern of people in the process of building. Habit refers to a positive way of action that people generally adopt when they do things. It is a behaviour that can be acquired by posteriority and can repeat regularly with little or no thinking [30]. Peirce believed that phenomena could be recognized from the categories of Firstness, Secondness and Thirdness: Firstness is objective existence and the nature of phenomena; Secondness is the reflection upon Firstness and the action taken in response to it; and Thirdness is the intermediary between Firstness and Secondness [31]. According to the different characteristics of habit, it can be divided into three levels—the habit of feeling (Firstness), the habit of action (Secondness), the habit of thought (Thirdness)—that correspond to the three levels of the mind, that is, feeling, sensation of reaction and general conception, respectively.



The Thirdness of building habits, namely, the habit of thought, reflects the spirit of residents who constantly think and judge building measures to cope with natural challenges. This spirit, formed through long-term interaction with the natural environment, is the realization process of dwelling. The building habits originating from dwelling can be inherited only if we adhere to dwelling. Patra believed that the principle of dwelling was to adhere to the symbiotic relationship between humans and the natural environment, which has never changed [29]. For example, in Cyprus, from the coastal areas to the lowland areas and then the mountainous areas, the layout of traditional architecture became increasingly compact, and the number of stories gradually increased to cope with environmental changes, such as decreasing temperature, humidity and the available land [32]. What remained unchanged was that the locals always kept an active attitude to change the architectural layout to meet the natural environment. Most of the local residents in Xishuangbanna, China, used wooden boards and battens to build floors and walls, which were easy to take down and install, so that they could be dismantled during the flood season to prevent water erosion to the maximum extent [33]. After a flood, the original building materials could still be used, which showed the concept of dwelling.



On the one hand, changes in livelihood form, institution and ideology, as well as the continuous thinking of residents, have promoted changes in building habits. The change in these conditions is obviously faster than that in the natural environment. Moreover, habits are not stable or repetitive. Over a long period of time through constant thinking, human beings take initiatives and change their habits [34]; thus, human–environment interaction is promoted. The original residents of Palembang on Sumatra Island made a living by fishing and through river trade. They formed building habits involving the use of local materials and living near the river. As the area of the Musi River decreased and river pollution became more serious, roads gradually became the main traffic channels and trading places. With modernization, the original raft houses and high-rise houses gradually changed into unified terraced houses that gradually occupied wetlands, tidal areas and even rivers [35]. The traditional building habits around the Musi River were disrupted. In the Chittagong Hill Tracts of Bangladesh, the impact of modernization on the valley plain was far greater than that in the hilly area. The traditional architectural forms, building materials and spatial organization were abandoned by people in the valley plain and were replaced by modern unified houses [10].



On the other hand, the stability of the natural environment and the constant thinking of people resist changes in building habits. Although a habit is not unchangeable, a formed habit does not change quickly: it is constantly impacted and re-chosen after human thinking and judgement over the long term [36]. In general, humans only keep useful habits. First, the constant thinking of people promotes the inheritance of building habits. When Polish immigrants settled in London, they believed that the local houses could not meet the local natural environment. Given the same building materials and technologies as the locals, Polish immigrants constructed houses with large building massing, stable foundations and good heat preservation, which are the traditional building habits in Poland [37]. After young villagers in the desert of Egypt personally participated in the practice of constructing houses, they recognized the good ability of traditional building habits, such as using raw soil materials and mud brick masonry, to adapt to the desert climate. These young people spontaneously integrated traditional building habits with modern facilities during construction [38].



Second, the stability of natural elements, such as climate, topography, hydrology, natural disasters and resources, promotes the inheritance of building habits. Intertwined rivers in Thailand not only provide a cooling function but also bring floods. The rivers offered obvious advantages in waterway transportation, fishery and trade, so local residents constructed houses on wooden stilts along the river banks and even created floating houses on the water [39]. The Batan Islands in the northern Philippines are prone to intense wind. To prevent wind damage, local residents adjusted the orientation of their houses, and short sidewalls without windows were created to face the direction of the prevailing wind [40]. The hollow courtyard design of the traditional tube building in Vietnam created a natural ventilation corridor that also meets the need for social communication within the neighbourhood [41,42]. This building habit has been highly praised by modern architects. Due to the harsh natural environment in Siberia, the local people generally worshiped nature and all creatures. They carved sun symbols, horses, swans and flowers on the doors, under the roof, on the windows or as indoor wood carvings [43].



The constant adjustment and creation of building habits is a process of dwelling realization (Figure 1). Habits are the embodiment of human–environment interaction and the embodiment of daily life [44]. The specific architectural characteristic form that people choose to deal with natural challenges represents the Firstness of Habit. The natural environment then determines the primary goal of building and provides the basic needs for the formation of building habits (Secondness of Habit) through the Firstness of Habit. The application of the Secondness of Habit provides feedback, which promotes the process of constant thinking and judging, taking care and protecting (Thirdness of Habit). Then, the Thirdness of Habit in turn offers new ways of thinking about nature for the Firstness, forming new building measures to face natural challenges. The emergence of new building measures (Firstness of Habit) encourages people to further think and judge (Thirdness of Habit), contributing to the reselection of the building habits that are now being used (Secondness of Habit) and the stimulation of certain architectural characteristics again (Firstness of Habit). Tuan believed that habit was formed by repeated activities that gradually led the original purpose and means of activities to be forgotten [45]. We can return to the original intention of activities and self-existence only by constant thinking and judging in daily life. It also a way human beings return to dwelling. Dwelling is a changing, creating, opening, flowing process in which the three natures of habit influence each other [46]; it shows and maintains harmony between humans and the natural environment. The evolution of building habits is the process of realizing dwelling. The natural environment provides the foundation for the development of building habits, and constant thinking and judging are the bridges between the natural environment, building habits and dwelling.



Previous studies have emphasized the modern application of the characteristics of traditional residential architecture [47,48,49,50] rather than inquiring or reflecting upon the causes and mechanisms driving both the stability and changes in the characteristics of traditional houses. As a product of human activities, residential architecture is building habits with a physical form. However, building habits are unstable, which inspires us to generalize and discover them through different forms in a wider space [51]. This article aims to determine how human beings cope with natural challenges in their interaction with the natural environment to ultimately realize dwelling. Dwelling is the essence of human–environment interaction, and it is in line with the requirements of contemporary society for sustainable architecture. In architectural practices all over the world, dwelling can offer a way for planners and residents to gain mutual understanding. It can also provide a reference for the renewal and protection of traditional residential architecture globally and for future building behaviour.




3. Methodology


3.1. Study Area


The study area of this article is Yangwan (see Figure 2), which was chosen for the following reasons. First, the natural environment has a significant impact on the characteristics of the residential architectural form in Yangwan. Yangwan has a typical subtropical monsoon climate characterized by hot summers, cold winters, and abundant precipitation changing with the seasons. Local residents commonly build high-rise Tianjing-style houses with narrow alleys for ventilation and avoidance of direct sunlight. Second, Yangwan is one of China’s Historic and Cultural Villages. Compared with other villages in this area, Yangwan, known as the Museum of Ancient Architecture, has been less affected by tourism development. During the Ming and Qing Dynasties, the agriculture and handicraft industry developed well, and there were frequent business exchanges with other areas. The ancient architecture in Yangwan from the Ming and Qing Dynasties is well preserved, reflecting the typical characteristics of the traditional architectural form of Suzhou style. After the 1990s, with the improvement in villagers’ living standards, European-style architecture appeared in the village, especially along Lake Tai, and a contradictory landscape with both old and new houses was formed.



The current planning of Yangwan does not reflect the actual situation. In the core protection area of the planning, the height, building massing, appearance and colour of existing buildings are not allowed to change. Both newly built and rebuilt houses are expected to meet the unified requirements by using small building massing, “white walls and black roof tiles”, wooden windows and doors, traditional roof ridges and so on [52,53]. The unified requirements prohibit “large building massing”, which is the traditional residential architectural method used to cope with the hot and humid climate. Various means adopted by residents to cope with natural challenges have also been ignored. The planning regulations and most related studies focus on traditional residential architecture in the core planning area or on Cultural Relic Protection Units at all levels. Therefore, the architecture with a small scale outside the core area, which has a scattered distribution and unclear property rights, lacks sufficient protection. They have been subject to demolition, reconstruction, abandonment and collapse, resulting in conflicts between residents and scholars and between residents and planners.




3.2. The Applied Methods of This Article


Three research periods were identified to study the change in the characteristics of traditional residential architectural forms. The first period is before 1978 (including the Ming Dynasty, Qing Dynasty, Republic of China era and 1949–1978), which is the main period for the formation of the historical architectural features in Yangwan. Much of the architecture built in the first period is still in use today. It should be noted that the Land Reform implemented in 1950–1952 directly changed the ownership of property and the use rights of residential architecture, which led to many residents living and repairing the same house with different ideas. Due to the low level of productivity at that time, however, people were not able to significantly change the architectural characteristics. The second period is from 1978 to 2014. During this period, relevant protection planning had not yet been issued. With the progress of the Reform and Opening Up in China, the living standards of villagers had improved greatly, and houses became a symbol of wealth in people’s minds. Villagers preferred to demolish old houses and build new counterparts suitable for modern life; they tended to adopt a European style or a modern style that was not consistent with the traditional architectural style in Yangwan. The third period begins in 2014. At this time, Yangwan became one of China’s Historic and Cultural Villages, and special protection and development plans were issued that clearly defined the characteristics of new residential architecture. Although houses had been protected before 2014, becoming a Chinese Historical and Cultural Villages was a milestone for Yangwan, and the village began to strictly control and protect the characteristics of the residential architecture form.



The methodological framework is as follows (Figure 3): the fieldwork was conducted first to obtain data on the characteristics of the residential architectural form in Yangwan. We went to Yangwan to observe, measure and record the characteristics of the residential architectural forms built in different periods (Step 1). Twenty-one residential buildings with obvious characteristics were observed in detail. The orientation, number of floors, building materials, decorative patterns of the houses and so on were recorded, and specific data such as building height and width, wall thickness, angle of roof inclination, specifications of door and window were measured. We also obtained the locals’ building experience, the perception of the natural environment, the evaluation of architectural features in different periods, and the evaluation of current planning through interviews. In addition, 12 residents, 4 local celebrities and 2 building workers were also interviewed. Based on the data obtained in the fieldwork, a contrastive analysis was carried out to determine whether people chose to keep or change their building habits in different situations. Through this contrastive analysis, the stable characteristics of residential architecture during different periods were also obtained (Step 2). Next, a framework based on the “four-layer integrated into one” concept (natural environment, livelihood form, institution and ideology) was used to discuss the complex causes that affect the stable inheritance of architectural characteristics and building habits. The generality of complex causal chains in different periods was also summarized through this process (Step 3). Finally, the Thirdness of building habits was found from the stable causal chains, and the Thirdness of building habits was also found to be the core of dwelling.





4. Stability in Change: The Characteristics of Residential Architecture Forms in Different Periods


4.1. The Stable Characteristics of the Residential Architectural Form in Different Periods


To cope with the environment, some characteristics of residential architecture in different periods (see Figure 4 and Figure 5), such as the volume and foundation of architecture, the wall structure, the roof form and the building colour, showed a stable line of inheritance. First, the local residents retained the habit of building architecture characterized by multiple layers and large massing for ventilation given a hot and humid climate and to accommodate more people. Although the number of floors in the architecture increased from 1–2 in the first period to 2–3 in the second and third period, the height of each floor was always at least 3.2 metres. A greater floor height was conducive to ventilation, heat dissipation, and dehumidification and provided a comfortable living environment. Second, most of the residential architecture built in the second and third periods stopped using the spatial structure of the Tianjing style from the first period, and the courtyard style was more often adopted. However, the Tianjing yard was retained in some traditional architecture, and it still served the function of promoting ventilation, cooling and dehumidification. In addition, some residents of the original Tianjing houses had built modern brick concrete houses around the original site in the second and third periods (Figure 6). Compared with their newly built counterparts in the third period, the building structure and massing of houses in the second period saw no major changes. The main differences between them were in the choice of some materials and the house decoration styles.



The third retained characteristic, a row-lock cavity wall, was used from the first period to the second period because of its good thermal insulation performance and low price. It disappeared in the third period because of its poor stability. Fourth, the terrain of Yangwan varies greatly. An inclined courtyard foundation was convenient for adjusting the height of the courtyard to adapt to the topography and creating flat ground to facilitate construction. Moreover, underground ditches were usually laid inside the foundation to drain rainwater in a timely manner. In the third period, the application of permeable floor tiles decreased the practicability of underground ditches, which were gradually abandoned. Fifth, the Chinese gabled roof was retained in all periods, and the roof slope angles were maintained at 25–35 degrees. With improvements in the quality of waterproof materials, the average length of roof eaves dropped from 40–70 cm in the first period to 20–45 cm in the next two periods. Sixth, doors and windows were generally retracted inward to protect doors and windows from erosion by wind and rain. The inward retracted distance of windows was no more than 10 cm, and windowsills were not horizontal but tilted down 10–20 degrees and provided space for drying shoes and clothes in sunny weather. Most importantly, the sloping windowsills could prevent rainwater from accumulating or flowing into the room. Seventh, the design of ventilation holes under the wall for ventilation and heat dissipation was retained in the second period. With improvements in building structure and materials and the application of air conditioning, this design was abandoned in the third period.



In terms of building materials, wood and tiles were the main roofing materials that have been used to date. In the third period, they were mostly applied in antique-style architecture. Modern concrete roofs are now common. In different periods, the locals used wood as the main material of doors, windows, floors and indoor walls. After being treated, durable and moisture-proof wood was widely used and easy to shape. Black bricks and stone slate pieces were used as ground materials in the first period, which were replaced by cement outdoors and ceramic tiles indoors in the third period due to their durability. Black bricks were also the main material of exterior walls in the first period. In the second and third periods, the black bricks were replaced by red bricks with better moisture absorption and waterproofness. In the first period, white was the main colour used for the exterior walls. White exterior walls were painted with chalk to be moisture-proof and reflect sunlight to increase natural light indoors. This colour scheme was called “white walls and black roof tiles” (“Fenqiangdaiwa” in Chinese). In the second period, with the lack of planning control, some locals chose colourful tiles to decorate the exterior walls of their houses. However, the architectural style of “white walls and black roof tiles” was ultimately selected in the third period by the planning commission because the white exterior walls had the function of reflecting sunlight, reducing building temperature and creating a clean and tidy visual feeling. However, the main paint on the walls changed from chalk to modern paint. The white walls were painted with modern paint with better corrosion resistance and waterproof properties. In addition, the “white walls and black roof tiles” style was also a representation of the typical architectural culture in Suzhou. Lacking planning control in the second period, diverse building materials, such as UV-blocking coated glass, plastic–steel doors and windows with good airtightness, waterproof layers in the roof, and moisture-proof layers in the building foundation, were used.



The stability of the natural environment consistently affects the purpose behind building behaviours, leading to the stable inheritance of some building habits. Changes in the socioeconomic environment, improvements in modern building technology and materials and other elements increased the choices available to residents in the specific means for responding to natural challenges.




4.2. Complex Elements Influencing the Changing and Stable Characteristics of the Architectural Form


Through contrastive analyses of the stable characteristics of residential architecture in different periods, the causal chains between elements that determined the change and stability of architectural characteristics form were identified (see Figure 7). The complex elements were divided into four layers, which were treated as an integrated entirety, namely, “four-layer integrated into one”. First, in different periods, natural elements (climate, topography, hydrology, etc.) had a stable impact on the characteristics of the residential architectural form, which formed to meet the needs of protection from rain, moisture and heat. In the first period, the wealth in Yangwan attracted banditry, and security was threatened, leading the residential architecture to develop a form with high walls and small windows. Therefore, the residents found other means of ventilation, such as ventilation holes under walls. With the improvement in security after 1949, the windows gradually became larger to meet the needs of residents for good natural sunlight indoors and better ventilation. Consequently, the ventilation holes disappeared following the loss of their function.



Second, the form of livelihood consistently promoted local residents’ thinking and judging about the building and utilization of living space, although building technology and social and family economic situations changed a great deal. In the third period, local residents experienced great increases in income. Through the interviews, nevertheless, it was determined that the proportion of housing construction and repair costs consuming disposable income did not change significantly compared with those of the last two periods. It was found that people’s willingness to pay for housing construction and repair was always limited. According to the villagers, the modern cement roof quickly solved the problem of roof leakages. However, after a long period of exposure to the sun and rain, cracks often appeared in cement roofs, even if they had been treated with waterproofing and other processes. Furthermore, such roofs were difficult and costly to replace. By comparison, traditional tile roofs were easy and affordable to replace. Local residents ultimately combined the old and new materials to build a roof structure with tile as the outer layer and cement, bricks and rafters sequentially as the lower layer. The combination of cement and tiles was effective in rainy weather and met the actual needs of the residents.



Third, ideology represents a human initiative to address natural challenges and create harmonious human-environment interactions. Ideological elements remained stable in the different periods. Through building customs, these two elements impacted the characteristics of residential architecture in the first and second periods. Institutions, including building customs, housing ownership and rural planning, comprised the Secondness of Habit and changed among the different periods. The building customs related to the preferences of residents changed with economic conditions, influencing the architectural characteristics in the different periods. Nevertheless, the connection between ideological elements and residential architecture was severed in the third period and replaced with strict planning for protection and development. The problem of housing ownership limited the scope of the planning’s influence. Some architecture with housing ownership disputes represented residents’ resistance to planning implementation. Economic development was the most important reason for the emergence of protection and development planning in Yangwan. The planning regulations for residential architecture, such as “white walls and black roof tiles” and “elegant colours”, reflected the planners’ understanding of the building customs in Yangwan. Therefore, strict planning was not simply an abstract concept. To some extent, it was conducive to maintaining the inheritance of some characteristics of the traditional residential architecture form. However, it ignored the emotional connection between humans and the material space, and residents lost their ability to freely change building techniques to cope with natural challenges. In real life, the emotional connection between humans and their material living space still contributed to the inheritance of building habits. As residents became familiar with the house they lived in for a long time, the material house served as a form of emotional sustenance for them and became “home” [54].



As a “home”, the house provided residents with a protective space isolated from the external environment. The residents would take the initiative to care for and repair their houses and refuse to move, which was an important way to inherit some building habits. No. 96, Zhangxiang, Yangwan, was built during the Qing Dynasty. At the time of fieldwork, there was only one elderly man living there; he was alone, without any children or savings. He was unable to repair the dilapidated house, but he kept the interior space tidy. The old man rejected the village cadres’ proposal to move to the home for the aged and let the government care for the house. He said, “This is my home. I’m used to living here”.



Another example was No. 23, Group 9, Shangwan, Yangwan, which was also built in the Qing Dynasty. It used to have a single story and three Tianjing yards, but due to ownership, only one old Tianjing yard and a newly built courtyard were still in use. The resident, Mr. Ju, was well-off. He stated that “My parents have always lived here”, “The old house is close to Lake Tai and it is comfortable for humans to live” and “It is a good place for children on holiday”. Thus, Mr. Ju chose to constantly renovate and maintain the old architecture. However, the cost of renovating the old house was more than building a new modern house with three stories. Mr. Ju retained the original black bricks and wooden columns of the traditional architecture and treated them with modern anti-insect and anti-corrosion treatments. The old wooden walls were changed to brick walls, with thicknesses varying from 15–18 cm to approximately 25 cm, to make the structure stronger and reduce the influence of the outside environment. The rotten wooden floors in the bedroom were replaced with a modern anti-insect and anti-corrosion wooden floor with a height of 25 cm to realize better moisture protection and ventilation functions. To prevent dust or rainfall from cracks in the roof, a ceiling was set inside. A rainwater collecting device was installed under the eaves to prevent rainwater from dripping on people. For safety reasons, the original windows were small, and the indoor lighting was very poor. Now, the original small wooden windows were abandoned in the process of repair, and the transmission of light was improved with glass windows. The size of the windows was greatly expanded to meet the needs of residents for sufficient indoor natural lighting.



In summary, human beings have always played an active role in responding to natural challenges. Although elements in the form of livelihood and ideology changed over the three periods, people continued to retain useful building habits to address the natural environment and pursue harmonious human–environment interactions through constant thinking, judging and re-selecting building habits. During the ongoing process of thinking, judging and re-selecting, the residents realize dwelling. Furthermore, modern technology and materials are applied to help residents repair and care for their houses so that they can live better during dwelling.



Through Figure 7, we can also understand the logic behind the characteristics of residential architectural forms in different periods by taking time as the starting point and focusing on the change and stability in the “four-layer integrated into one” concept. Taking the Ming and Qing Dynasty buildings of the first period as an example, first, the natural elements affected the livelihood form in Yangwan. They influenced the combined characteristics of the architectural form. The climate had a direct impact on architectural characteristics, such as the “white walls and black roof tiles” style and large building massing (Firstness of Habit). The warm and rainy climate determined the diverse types and high production of local crops, which served as a basis for the development of commercial activities. Convenient communication via land and water also helped the commodity economy prosper. Local building technology (Secondness of Habit) was promoted by good economic conditions. Because there was a demand for building in economically prosperous areas, which could also provide funds for building, an organization of craftsmen, Xiangshan Bang (Xiangshan Gang), emerged in the Suzhou area; these craftsmen were good at complex and fine building work (Secondness of Habit). This organization further promoted the development of local building technology. Yangwan is surrounded by Lake Tai on three sides, and such topographical and hydrological conditions attracted banditry, causing security risks (Secondness of Habit). Therefore, high walls with small windows were applied to improve the anti-theft function of houses (Firstness of Habit). In addition, the economic condition of families directly influenced the residents’ choice of some architectural features (Firstness of Habit); for instance, extended families tended to build larger and more decorative houses with multiple Tianjing.



Second, the livelihood form affected the institutional elements, and they had a common influence on architectural characteristics. The local economic conditions also affected building customs, such as the use of silver ingots, coins, deer, carp, writing brushes and other decorative patterns (Firstness of Habit). These patterns not only embodied people’s longing for a better life (Secondness of Habit) but also reflected the coexistence of a prosperous commodity-based economy and farming culture. Moreover, many building customs were formed to ensure the safety and prosperity of the family (Secondness of Habit), such as the odd number of horizontal rooms and adjacent houses of the same height. There were also many important rituals conducted at the main building stages, including the beginning of construction and the installation of the beam and the ridge. Economic development also improved people’s adaptability to the natural environment (Thirdness of Habit). For example, we found that the traditional residential architecture in Yangwan was normally located at an average elevation of more than 10 m, which was much higher than the highest water level of Lake Tai in history (5.07 m, in 1999 [55]). This was the traditional way to adapt to flood disasters (Secondness of Habit). However, with the improvement of flood resistance devices, some new architecture has now been built on the edge of Lake Tai (Firstness of Habit).



Finally, the elements of ideology affected the elements of the institutions, and they had a combined effect on the architectural characteristics. During this period, due to low productivity, people emphasized improvements in building technology to address the natural challenges of the outside world and create a liveable space rather than transforming the natural environment. Residents also participated in the building process during this period, constantly repairing and transforming their houses as they interacted with the natural environment. Finally, new characteristics (Firstness of Habit) were created by people in the process of thinking and judging (Thirdness of Habit). During this process, dwelling was realized, and the emotional connection between humans and material space was established.





5. Discussion and Conclusions


Based on the above analysis, three main conclusions are reached.



First, dwelling is realized in the process of humans’ active communication with the material space of architecture. Only when architectural protection shifts its focus to the wisdom of people in addressing natural challenges and to daily life can humans and the natural environment live in harmony, and then material space will gradually gain significance and vitality through constant thinking, judging and choosing. This complete process is the Thirdness of Habit, which is the process of realizing dwelling, but it has been ignored because of improvements in modern technology. Through a comparison of the characteristics of the residential architectural form in Yangwan among the three periods, it has been noted that although the livelihood form and institutional elements have changed, people continue to think about and actively respond to natural challenges (Thirdness of Habit). The purposes of buildings in the different periods were always to avoid moisture, rain and heat mainly. Therefore, the stable element in the change was dwelling, which represented harmonious human-environment interactions and connected humans with material space.



The Thirdness of Habit determines whether building habits change or are maintained. The Thirdness of building habits, formed through long-term interaction with the natural environment, is the realization process of dwelling. By participating in the building process and constantly caring for a house, residents gradually form new building habits that serve as the rules for building (Secondness of Habit) and establish an emotional connection with the material space through long-term interactions. People also reassess the practical value of traditional architectural characteristics through constant thinking, judging and actively responding to natural challenges (Thirdness of Habit). Finally, the residents choose to inherit or change building habits, and old characteristics remain or new characteristics form (Firstness of Habit). Then, a harmonious relationship between humans and nature in a changing environment is developed in the process of realizing dwelling. The process of continuous interaction between humans and nature and humans’ constant thinking about nature is the process of realizing dwelling. Harmonious human–environment interaction is the core of dwelling, the core of sustainable residential architecture culture, and the fundamental reason for the characteristics of traditional residential architectural form. The essence of the protection of traditional residential architecture is not the physical form of the architecture but the process of dwelling in a time and space of change. It is also a process of continuously reflecting and developing.



Second, the relative stability of the “four-layer integrated into one” concept promotes the inheritance of building habits and the characteristics of traditional residential architecture. According to our analysis, the elements of the natural environment and ideology changed little, and their influences on the residential architectural form in Yangwan were stable in all three periods. The residents inherited the building habits and the characteristics of the architectural form that addressed natural conditions such as undulating terrain and a hot, rainy and humid environment. The constantly changing elements of livelihood forms and institutions encouraged local residents to reflect upon and reselect building habits. In addition, people took the initiative to address the challenges of the natural environment, which promoted their caring and repair behaviour. This spirit preserved the interaction between people and the material space, which is also the process of dwelling realization. The relative stability of the “four-layer integrated into one” concept in the first and second periods also led to their consolidation. Nevertheless, in the third period, although village planning avoided a change in building habits to some extent, it also disrupted the interaction between residents and the material space. The unified regulation also limited the architectural characteristics available to residents to select from and hindered the development of building habits in daily practice. When official power cut off the emotional connection between people and architecture, residents ceased to demonstrate care; they could no longer actively inherit or apply their thoughts to building habits (Thirdness of Habit). The cyclic evolution was cut off. In the fieldwork, it was found that the residents did not deeply understand the meaning behind the planning goal to limit changes in architectural characteristics. Instead, through the interviews, it was found that they summarized the planning as “protecting tradition” in the literal sense, with no meaning, and expected more benefits from it.



Third, dwelling and the Thirdness of Habit should be the core of the protection and renewal work of traditional residential architecture, rather than the simple goal of retaining the physical form of buildings through one unified approach. Such an approach will help people think critically about the building practices involved in protection and renewal. What is applicable to different regional spaces is not the architectural physical form; it is the traditional spirit with which human beings actively address natural challenges and respect harmonious human–environment interaction. This spirit encourages people to constantly think and judge and contributes to the cyclic evolution of building habits (Thirdness of Habit). On the one hand, harmonious human-environment interaction is the core of dwelling and the key to the sustainable development of traditional residential architecture. It can work as a standard for evaluating the rationality of local residential architecture. On the other hand, in the process of building and caring for houses, human beings are constantly pursuing better building habits to cope with natural challenges. The emotional connection between human and material space is maintained during that process. This is also the realization process of dwelling and the embodiment of the Thirdness of Habit. Through this new perspective, the essence of building habits and the logic behind the characteristics of traditional residential architecture can be found. It contributes to the advancement of human-environment interactions and promotes the active development of architectural characteristics.



This study also provides practical guidance for the government. The question of whether traditional characteristics can be changed should be considered first in regard to protection planning and regulations rather than simply and uniformly stipulating all the characteristics. In this way, it can avoid official protection planning from ignoring the actual situation, pursuing excessive renewal and neglecting traditional characteristics. It will contribute to prioritizing the allocation of financial resources for the protection of traditional residential architecture. In future practice, architectural characteristics chosen to address the local natural environment should be the main focus of protection and renewal to realize dwelling. Taking Yangwan as an example, the characteristics of the residential architectural form should focus on waterproof, moisture-proof and heatproof qualities. On the premise of respecting these characteristics, we should update the interior of the traditional houses to adapt to a modern lifestyle, such as installing clean kitchen and bathroom facilities, replacing traditional building materials with better rainproof and heat insulation, and so on. Keeping these qualities will contribute to the protection of the traditional architectural form. What planning should ban are characteristics blindly applied to embody wealth and that do not conform to the local natural conditions, rather than depriving residents’ right to spontaneously repair their houses. Residents should be allowed to and encouraged to participate in the process of building and repairing their houses. An emotional connection and communication between human beings and the material space can be established through practice and experience. In this way, people will be more willing to spontaneously protect and update residential buildings. Although traditional residential architecture was built in the past, it is constantly updated through the thoughts and judgements of every generation.



Some study gaps can be addressed by future work. The characteristics of the traditional architecture form we can observe today have been affected by the building techniques and the specific aesthetic orientation of historical times, which makes residential architecture a general display of an actual situation and a specific product of a certain period. Therefore, this article cannot show every attitude of human beings towards natural challenges in the past. In addition, the challenge of balancing the historical and cultural value of traditional residential architecture with the ownership of residents has not yet been addressed. At present, many of the original villagers in Yangwan have moved away, leaving the old architecture to decay. These residents have their own considerations and are not willing to relinquish their ownership and management rights to their house to the relevant government departments. Coordinating the use of traditional residential architecture and the rights and interests of residents is a problem that should be further discussed in the future.
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Figure 1. The relationship between dwelling and building habits. (Drawn by Fengyi Ji). 
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Figure 2. The location of Yangwan Village (Drawn by Fengyi Ji). 
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Figure 3. The methods applied in this article. (Drawn by Fengyi Ji.). 
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Figure 4. A sketch of the typical characteristics of the residential architectural form in the first period. (Drawn by Fengyi Ji.). 






Figure 4. A sketch of the typical characteristics of the residential architectural form in the first period. (Drawn by Fengyi Ji.).



[image: Sustainability 13 06492 g004]







[image: Sustainability 13 06492 g005 550] 





Figure 5. A sketch of the typical characteristics of the residential architectural form in the second and third period. (Drawn by Fengyi Ji.). 






Figure 5. A sketch of the typical characteristics of the residential architectural form in the second and third period. (Drawn by Fengyi Ji.).



[image: Sustainability 13 06492 g005]







[image: Sustainability 13 06492 g006 550] 





Figure 6. A Tianjing-style courtyard built in the Qing Dynasty that now belongs to three families. The three-story concrete brick architecture on the left side was built in 2000 after the original house was demolished; the single-story house on the right side was also built after the original house was demolished, but the completion time is unknown; only the traditional brick wood architecture in the middle was preserved, but it was uninhabited. (Photograph by Fengyi Ji.). 
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Figure 7. The complex causal chain in the framework of “four-layer integrated into one” affected architectural characteristics in different periods. (Drawn by Fengyi Ji.). 
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