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Abstract: Traditional dwelling in Guanzhong region is one specific kind of architecture whose spatial pattern is character 

of distinctive local features. With the development of society, the spatial pattern of dwellings in the Guanzhong region 

changed. This paper taking the dwellings of Zhiyang village that lies in the city of Hancheng in the Guanzhong region of 

Shaanxi Province for example, the evolution and development of spatial pattern of dwellings under the influence of natu-

ral environment, culture, economy, production and life way is studied with the methods that involves the architecture and 

environmentology based on the field measurement and interview, which can provides some reference for architects to un-

derstand and design such houses when involved in. 
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1. INTRODUCTION 

Rural dwellings are the oldest and the most basic build-
ing in human history. They are the basis and source of archi-
tecture. As the specimen to record the human way of life, the 
Chinese traditional dwellings are always taken as the re-
search object in the field of architecture. With the develop-
ment of rural economy and the change of the mode of rural 
residents’ production and life, the spatial pattern of rural 
dwellings changes constantly. It is on the surface that the 
evolution of spatial pattern of rural dwellings reflects the 
villagers’ demand on the living space and production space 
in different eras. It is at profound level that it also reflects the 
feature of times, the regional characteristics and the eco-
nomic conditions of the villages. Therefore, the study on the 
rural dwellings has important significance for local human 
geography [1].  

There are some articles that studied on the dwellings [2-
8]. The heat and moisture environment for rural dwellings in 
Zhejiang province was studied the reference 2. The construc-
tion experience and the shortcoming of rural dwellings were 
analyzed and the design method of ecological dwelling was 
put forward in Qinba Mountain Regions in the reference 3. 
The courtyard arrangement and the rural dwellings form of 
Hui autonomous in Qinghai was researched the reference 4. 
The thermal comfort of rural dwellings in the vicinity of 
Mexico City was studied the reference 5. The “Square Yard” 
mold based on 160m

2 
country curtilage restriction in the cen-

tral Shaanxi plain was proposed in the reference 6, which is a 
new dwelling type design for updating Guanzhong new rural  
 

dwelling model development. The Guanzhong dwelling was 
taken as the research object and the combination of modern 
and traditional elements in contemporary architectural design 
was explored in the reference 7. The Dangjia Village is the 
most representative village of dwelling in Guanzhong region, 
its layout, plane from, classification and art decoration were 
analyzed and summarized in the reference 8. Obviously, 
these articles focus on the study on the structure, form, 
spatial pattern and thermal comfort of dwellings in specific 
areas. So far, there are hardly articles on the evolution and 
the development of the dwellings spatial pattern. Therefore, 
based on the field survey and interview, this paper takes the 
rural dwellings in Zhiyang village, Hancheng city, 
Guanzhong region of Shaanxi province for example and uses 
the multi-disciplinary approach that involves in architecture 
and culturology etc. to analyze the evolution process and the 
characteristics of dwellings spatial pattern that are affected 
by natural environment, culture, economy and the mode of 
villagers’ production and life. 

2. THE INFLUENCE FACTORS OF DWELLINGS 
SPATIAL PATTERN IN GUANZHONG REGION 

According to the geographical features, Shaanxi Province 

is divided into three areas that are the Northern Shaanxi, 

GuanZhong region and Southern Shaanxi from north to 

south [9].  

The GuanZhong region belongs to the semi-humid and 

semi-arid monsoon climate region in temperate zone. It is the 

transition area from the arid climate in Northern Shaanxi to 

moist climate in Southern Shaanxi. In the GuanZhong re-

gion, the annual average temperature is between 6-13°C. The 

summer and winter are long. The rainstorm is frequent in 

summer but the precipitation less rainfall in winter.  
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The GuanZhong dwellings had experienced a long devel-
opmental process, which is influenced by various factors. 
The form of dwellings was more and more diversified and 
the internal space division evolved gradually in this process. 
From the view of development process, the major factors, 
such as the natural environment, culture, economic and tech-
nology, influence the internal space of dwellings and their 
influence degrees are different in different periods [10].  

2.1. Natural and Geographical Environment 

The relationship between natural environment and build-
ings is mutual, which means that the buildings depend and 
remould the environment, meanwhile, the environment im-
pacts and restricts the buildings [11]. The influence of natu-
ral environment for buildings is profound. “Throughout the 
human history and the buildings in history, the climate is the 
only constant factor except the basic geological structure of 
the landscape”Yang Jingwen said [12]. Therefore, the tradi-
tional dwelling spatial pattern should be being affected 
greatly by natural environment and geographical characteris-
tics, and the influence is continuous and stable. It shows the 
diversity due to the different climate, even if the building 
form is homologous. For example, the courtyard buildings in 
Beijing, Shanxi and Guanzhong region are different (Table 1). 

2.2. Social Culture 

Social culture is also one important factor that affects the 
architectural forms and characteristics. It is not the simple 
master-slave relation that the relation between social culture 
and natural environment factor from the viewpoint of influ-
encing the architectural form and spatial pattern. Peng Yi-

gang said, “If the degree of development of the human civi-
lization is higher, the influence of natural factor would be-
come less obvious and the influence of social factor would 
become more obvious. Conversely, if the degree of devel-
opment of the human civilization is lower, the influence of 
natural factor would become more obvious and the influence 
of social factor would become less obvious” [13]. Therefore, 
the form and pattern of traditional dwellings is affected by 
social culture such as cultural, religion, custom, etc. For ex-
ample, the sitting room is an important and relatively inde-
pendent space in traditional dwellings, which is affected by 
traditional culture and etiquette. With the change of the so-
cial culture and people’s living idea, a new pattern appears. 
In this new pattern, the sitting room and bedroom be set to-
gether in one room. For another example, some notions with 
obvious cultural symbol, such as the principal room and 
wing room, have been gradually disappeared with the evolu-
tion and development of dwellings spatial pattern in 
Guanzhong. 

2.3. Economy and Technology 

Good economic gain and the technology are the precon-
dition and the assurance of dwelling construction, respec-
tively. Since the reform and opening in China, the village 
economic conditions was gradually improved. Specially, 
under the influence of the western development and new 
rural construction of China, the village has experienced sev-
eral dwelling construction booms. Nowadays, the dwellings 
not only satisfy the peoples’ requirements for life, but also 
become a mirror to reflect the people's living standard [14]. 

For past decades, under the impetus of the economy and 
technology, the spatial pattern of dwellings becomes bigger 

Table 1. The relationship between courtyard form and climate in different area. 

Area Quadrangle Dwellings of Beijing Quadrangle Dwellings of Shanxi Province 
Quadrangle Dwellings in Guanzhong  

Region of Shaanxi Province 

Plane layout 

Storey of the 

principal room 
One storey Most of the buildings are two-storey One storey 

Shape of the 

inner court 
Similar to square Square or rectangle narrow-long shape 

Area of the 

courtyard 
Small Small Small 

The relationship 

between court-

yard form and 

climate 

Summer and winter are windy sea-

son in Beijing, winter prevailing 

wind direction is northwest, the 

fence of courtyard can block the 

cold wind in winter and the sand-

storm in spring, the thick walls can 

keep rooms warm in winter and 

isolation the heat in summer. 

Shanxi quadrangle is popular in Jinzhong 

region, the urban and rural areas near the 

Taiyuan. Because of the day lighting of 

north room is good, therefore, during the 

process of house building, the north space 

and ground has been fully utilized, there-

fore, the shape of courtyard is irregular. 

The Guanzhong region is hot in summer and 

cold in winter, therefore, the Guanzhong 

quadrangle is narrow and long in the south-

north direction, in order to place the courtyard 

space in shadow zone that formed by the 

buildings on either side and make the court-

yard be cool in summer. In addition, the thick 

and high walls can keep warm in winter and 

isolation the heat in summer]. 
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and bigger. For example, the porch in traditional dwellings 
was the passage for residents, livestock and rack truck in the 
past, but the subsequent porch of dwellings became larger 
and larger for the motor vehicle, because each family pur-
chases the motor vehicle with the development of economy 
in village. However, the porch, as the function of gateway, 
has been not changed. At present, there is a kind of new pat-
tern in rural dwellings. In his new pattern, the porch is re-
placed by the hall that it is set at the middle of the dwelling. 
It not only can be used as a passageway, but also as the place 
for production and living. Meanwhile, because of the devel-
opment of construction technology and construction materi-
als, the multistory dwellings have been appeared in villages.  

2.4. Production and Life Style  

The development of rural economy and the change of ru-
ral residents’ lifestyle caused that the structure and spatial 
pattern of rural dwellings has changed. For example, the 
form of sloping roof, as one of eight kinds of strange cus-
toms in Guanzhong region has gradually disappeared. This is 
because of the developed times and building material. The 
primary building materials consist of soil and wood and each 
family has the specific place for drying crops in the agrarian 
age, but the primary building materials consist of concrete 
and brick, crops decrease and cash crops increase in cash 
crop age, which led to the emergence of flat roof that is suit-
able for drying crops and cash crops [15]. Meanwhile, most 
villagers don’t produce grain by themselves, but buy grain, 
which means that the grain storage of dwellings can be 
ceased to exist for most villagers. For another example, the 
stable in traditional dwellings has been already disappeared 
with the mechanization of agricultural production. 

3. THE EVOLUTION AND DEVELOPMENT OF 
DWELLINGS SPATIAL PATTERN IN GUANZHONG 
REGION—TAKING ZHIYANG VILLAGE IN 

HANCHENG CITY FOR EXAMPLE 

3.1. The Introduction on the Research Base 

Zhiyang Township is located in the southwest of Han 
Cheng city, Shaanxi province, it is 14 km away from down-
town its area is 59 km2 and its elevation is 526m. There are 
24 village committees and 22,000 people in Zhiyang Town-
ship. The Zhiyang village in Zhiyang Township is regard as 
the research base, where the local products are apple and 
Chinese prickly ash. In this region, the production method 
and life style belongs to the agriculture society until the 1990 
s, in the late 1990s, this region transformed gradually to the 
economic society. The industrial crop is popular and the crop 
is complementary. 

Because of the influence of the natural environment and 
geographical factors, most of the earlier dwellings were civil 
structure, and its doors faced north or south. With the trans-
formation of people's living concept, the improvement of the 
economic conditions and the construction technology, since 
the 1990 s, the brick structure become the mainstream in 
dwellings. In this structure, the clay brick is the main kind of 
materials for wall and the cement plaster or white ceramic 
tile is use to treat the wall surfaces, at the same time, the 
interior space pattern of building has also changed dramati-
cally.  

3.2. The Evolution and Development of Dwellings Spatial 

Pattern in Guanzhong Region 

3.2.1. The “Bay”— The Basis of Spatial Pattern Formation 

of Dwellings 

The “bay” is the basic unit in the traditional dwellings in 
China, it is also a most basic unit of timberwork in ancient 
China and its characteristic is that the space is surrounded by 
four wood pillars [16]. Because of the influence of strict hi-
erarchy, the traditional dwellings followed the rule of bilat-
eral symmetry. Therefore, the inner spatial pattern of the 
traditional dwellings consists of 3 bays or 5 bays that center 
the hall, as shown in Fig. (1), which is the prototype of the 
inner spatial pattern of the dwellings in Guanzhong region. 

 
Fig. (1). Three bay pattern of dwelling. 

3.2.2. The Extension of Dwelling is Based on Bay 

1) Horizontal extension (1960s--The early 21st century) 

With the growth of the family population, the area per 
capita in the original interior space gets more and more 
small, this makes people feel uncomfortable and inconven-
ient. Therefore, since the 1960 s, in order to provide housing 
for increased population and improve the living conditions, 
local villages are initiative to build house. Because of the 
absence of construction example that can serve as the refer-
ence for local villages, the villagers in Zhiyang village only 
improves the spatial pattern of original building. The im-
provement includes mainly the size enlargement of specific 
space and the expansion of depth in building plane, which is 
only the continuation of the traditional building (Fig. 2).  

 
(a)          (b) 

Fig. (2). The lateral extension of dwelling based on the traditional form. 
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Since the late 1980 s, the agricultural production trans-
formed from crops to cash crops in this region, the people’s 
production and lifestyle was changed gradually and the roof 
style of the dwellings transformed from slope to flat. With 
the improvement of economic, most of the villagers have 
purchased the motor vehicles, so the porch of the dwellings 
became bigger and bigger, and the traditional grain storage 
also disappeared in village. 

At the early 21st century with the change of the social 
culture and the people’s living concept, a new pattern ap-
peared gradually. In the new pattern, the living room and 
bedroom become one room. Meanwhile, the concept of the 
principal room and wing-room has been gradually faded. 
Nowadays, in Zhiyang village, the living room and bedroom 
of dwellings become one and the area of the bay becomes 
bigger and bigger (Fig. 3). 

 

Fig. (3). Spatial pattern of the sitting room and bedroom combined 

into one. 

2) Vertical extension (2005-2010) 

In Guanzhong region, most of the traditional dwellings 
are one layer. Since the beginning of this century, with the 

transformation of people’s living concepts, the development 
of the rural construction technology and the improvement of 
construction materials in village, more and more two storied 
dwellings are built. From the perspective of the plane layout, 
the plane layout of the 1st and the 2nd floor is basically iden-
tical. Although the area is widened, the layout of the dwell-
ings is still on the basis of the traditional bay (Fig. 4). 

Due to the vertical extension of the dwellings, the stairs 

become an indispensable component. Therefore, the setting 

up of the stairs is one of the main problems in dwellings de-

sign. In Zhiyang village, according to the dwellings pattern 

and whether the courtyard is covered by the roof the stairs 

are divided into indoor stairs and outdoor stairs. In the early 

days, the stairs of the dwellings are installed in the outdoor. 

In order to improve the sanitary condition of courtyard later, 

the courtyard is covered by the roof. Therefore, the indoor 

stairs appeared in dwellings, even there is a special room for 

setting the stairs. 

3) New space form (2011 – today) 

In the late 1990 s, the most important Chinese prickly ash 

distribution center is set in Zhiyang village from August to 

October each year. The traditional dwellings space can not 

meet the requirements of Chinese prickly ash trading plat-

form. In order to improve the market conditions of the Chi-

nese prickly ash trade, the new space, such as the manufac-

turing area and transaction area, appeared gradually in new 

dwellings since the beginning of this century. The new space 

can satisfy the people’s need such as processing, dispose and 

classifying Chinese prickly ash etc., and the area also is one 

common in other time.  

Meanwhile, the porch is gradually replaced by the hall. 

The hall is set in the middle of the dwellings. It is not only 

the entrances, but also the place for people’s production (Fig. 

5). During this stage, in order to improve the sanitation of 

dwelling, the local villages use the glass and algam capping 

the courtyard. Therefore, the triangle glass roof and arch 

algam roof appeared over the courtyard. 

 

Fig. (4). The vertical extension of dwelling based on the traditional form. 
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3.3. The Evolution Characteristic of Dwellings Spatial 

Pattern in GuanZhong Region 

Under the influence of the factors such as the natural and 
social environment, the production and life style of people, 
economy and technology, the dwellings spatial pattern have 
changed drastically in GuanZhong region, the process and 
characteristic of dwellings evolution are listed as follows 
[17] (Table 2). 

3.4. The Problems Arising from the Spatial Pattern 
Evolution of Dwellings 

While the dwellings spatial pattern changed in 
Guanzhong region, the material and structure of dwellings 
has also changed greatly. For example, the early structure of 
dwellings was civil structure, it was brick timber structure in 

the 1970 s, and it has been brick concrete structure since the 
late 1980 s. The roof changed from slope into flat and the 
area and height of the room significantly increased in the late 
1980 s, for example, the width of the small traditional dwell-
ings is 9-10m in most cases, the size of each room is 
3m 3m, 4m 3m and the height of the room is about 3m, but 
the rooms of new dwellings are more spacious, most of the 
room size is 4m 5m, 5m 5m, 6m 5m, and the height of the 
room is about 4-5m. However, the changes of dwellings had 
a great impact on the indoor thermal comfort, the main rea-
son is the lack of environmental protection material use and 
ecological technology. 

In the early days, the most of the wall materials of the 
dwellings with civil structures are soil, but in recent years, 
the most of the wall materials of the new dwellings are brick 
and concrete. In contrast, the heat preservation performance 

 
(a)            (b) 

Fig. (5). The multifunctional space of new dwelling. 

Table 2. The character of spatial pattern of dwellings in Guanzhong region. 

Period Spatial Features Compound Form Structure Materials Life-Style 

1960-1990 
courtyard 

(narrow and elongated) 

front and back yard, 

the inner court in the middle of the dwelling 

(surrounded by the buildings or building and fence) 

civil or brick-

timber 

soil, wood, 

brick, stone, 

tile 

traditional 

farming life 

1990-2005 
courtyard 

(narrow and elongated) 

the inner court in the middle of the dwelling 

(surrounded by the buildings or building and fence) 

brick-timber or 

brick-concrete 

brick, wood, 

concrete, tile 
modern life 

2005-2010 
courtyard 

(flexible) 

inner court 

(surrounded by the buildings or building and fence) 
brick-concrete 

brick, con-

crete 
modern life 

2010-now 
courtyard 

(flexible) 

inner court 

(surrounded by the buildings or building and fence or 

building and fence and courtyard roof ) 

brick-concrete 
brick, con-

crete 
modern life 
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of brick concrete is less than soil. In addition, the flat roof, 
large window and larger room space caused the less tempera-
ture difference between indoor and outdoor, which also 
make the indoor thermal comfort become worse, especially 
in the winter and summer. In 2014.8.8-8.9, we did a testing 
on one old dwelling with civil structure and one new dwell-
ing with brick concrete structure in Zhiyang village. The test 
data showed that the indoor temperature of the dwelling with 
civil structure is far lower than that of the dwelling with the 
brick concrete structure in summer (Fig. 6).  

CONCLUSION 

Under the influence of many factors such as natural envi-
ronment, economy, culture and the way of production and 
life, the spatial pattern of dwelling in Guanzhong region 
changed gradually from satisfying initially the etiquette re-
quirement to meeting the demand of life and production. 
Firstly, the social factor such as population growth directly 
cause the number of residential interior room increase. Sec-
ondly, the improvement in economic conditions puts some-
thing such as enlarging room space of dwelling into reality 
and the improvement in building materials and technology 
supports the change in structure. At the same time, the 
change of way of production and life improves further the 
development of spatial pattern of dwelling. The change 
model of spatial pattern of dwelling in Guanzhong region 
accords with the evolution logic of "pattern & adjustment" of 
vernacular architecture that is concluded by Amos Rapport, 
and the spatial pattern changes based on the prototype where 
three bays center on hall, it adjusts constantly according to 
people's actual demand and residential conception and the 
new spatial pattern finally forms. 
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