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a b s t r a c t

China’s rural areas have entered an important period of modernization, experiencing the rapid trans-
formation from traditional rural society to modern urban society. In this context, since the 1980s, the
rural traditional dwellings with unique local characteristics and ecological advantages encounter an
enormous threat. The rapid demolition of famous heritage sites and landscapes easily garners the
public’s attention, but traditional dwellings in rural areas are gradually disappearing as part of the
residents’ long-term daily practices. The cave dwelling, “sunken courtyard” (known as “di keng yuan” in
Mandarin), is an appropriate subject for interpreting this type of change and cultural transformation. The
sunken courtyards are primarily distributed throughout central China, Henan Province, Shanxian County;
their unique architectural design method show the characteristics of the Loess Plateau culture. This study
adopts qualitative research methods, selecting five study cases in Shanxian County, to discuss the
changes in the traditional sunken courtyard and to explore the reasons behind these changes. Based on
the literature and preliminary investigation, a formal interview was conducted. The results indicate the
causes of the changes in terms of decoration, custom, family structure and policy. Additionally, the key
conclusion is that the rural land use policy, the limitations of the sunken courtyard itself, the change in
residents’ ideas and the lack of proper management are the major reasons for this heritage change
phenomenon. This study proffers a method regarding the protection of traditional dwellings to attract
attention to the disappearing dwellings and to provide a scientific planning method for them.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

China’s rural areas have entered an important period of
modernization, experiencing a rapid transformation from tradi-
tional rural society to modern urban society. Rural China is facing
significant out-migration, as some Western countries did after the
Second World War (Long and Woods, 2011). Rural development
faces the challenges of population emigration, employment, land
use, resource consumption and environmental governance (Liu and
fengyao_yu@126.com (F. Yu),
(X. Pan), 1023725307@qq.
Zhou, 2015). Following the reforms and opening-up of 1978, socio-
economic development and improvement in rural living standards
have caused rural residents to abandon traditional housing in
village cores for new housing on city and village fringes (Long et al.,
2012). In this context, a variety of traditional cultural landscapes
have been damaged or have disappeared. Particularly, traditional
dwellings with important local characteristics and ecological ad-
vantages encounter an enormous threat.

The evolution of rural dwelling patterns, styles and appearances
can reflect changes in farmers’ production and living styles (Fang
and Liu, 2009). Traditional houses are the carriers of historical
change and traditional culture. Focusing on changes in traditional
houses over time can provide ideas for how to protect cultural
heritage and enable the sustainable development of traditional

mailto:wfphd@pku.edu.cn
mailto:fengyao_yu@126.com
mailto:zhuxhigsnrr@163.com
mailto:1023725307@qq.com
mailto:1023725307@qq.com
mailto:1023725307@qq.com
mailto:caihr.pku@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jrurstud.2016.05.011&domain=pdf
www.sciencedirect.com/science/journal/07430167
http://www.elsevier.com/locate/jrurstud
http://dx.doi.org/10.1016/j.jrurstud.2016.05.011
http://dx.doi.org/10.1016/j.jrurstud.2016.05.011
http://dx.doi.org/10.1016/j.jrurstud.2016.05.011


F. Wang et al. / Journal of Rural Studies 47 (2016) 630e649 631
architectural culture. The sunken courtyard, which local people
know as “di keng yuan” in Mandarin, is a specific type of cave
dwelling. The spatial forms of Chinese cave dwellings can be
divided into three categories: cliffside-type, detached-type and
sunken-courtyard-type. The sunken-courtyard-type is beneath the
land surface and usually involves a large square or rectangular
excavated pit with cave dwelling units dug around the perimeter.
These dwellings are primarily distributed throughout central China,
especially in Shanxian County, Henan Province. This type of heri-
tage cave dwelling is an appropriate subject for interpreting cul-
tural transformation in the context of rural restructuring. The
sunken courtyard was developed from cave dwellings in the
primitive period; its unique architectural design method shows the
characteristics of the Loess Plateau culture. It was adapted to the
production conditions of the past agricultural society. In the last ten
years, the overall level of urbanization in Henan Province has
increased dramatically (Chen and Liu, 2014). The number of sunken
courtyards has decreased by 10% per year since 1978, and the
reduction continues to increase in speed (Ma, 2010). The protection,
renovation and development of sunken courtyards has become a
key topic in Chinese vernacular architecture research.

The rapid demolition of famous heritage sites and landscapes in
the pursuit of commercial interests easily garners the public’s
attention, but traditional dwellings in rural areas are gradually
being replaced by modern-style houses as part of the residents’
long-term daily practices. In these places, the people who still live
in the rural environment actually use these heritages sites. How-
ever, similar to boiling a frog in cold water that is slowly heated, the
disappearance of rural traditional dwellings is occurring gradually
and unconsciously, so it has evaded notice. By the time people
realize that changes are taking place, it may be too late to protect
these heritages because irreversible damage will have already
occurred. In this process, the colorful heritage of traditional
dwellings in rural China has been unknowingly disregarded, along
with changes in traditional rural customs and the loss of related
construction skills. The features and characteristics of rural envi-
ronment have gradually become monotonous and mediocre. Cur-
rent international research mainly focuses on the energy
conservation, heritage value and historical significance of cave
dwellings; there is great research potential from the perspective of
local residents under the context of urbanization and rural
restructuring. Local residents are the creators, users and protectors
of traditional dwellings; they have the closest relationship with
heritages, and have been with them for the longest time. The res-
idents master traditional building skills and preserve shared
memories. These memories are agrestic and local, different from
national memories in that they can become symbols of the local
area, so they deserve special attention when facing the cultural
assimilation that accompanies globalization. Taking into account
the perspective of local residents, researchers can provide a deep
understanding of the unique characteristics of heritage sites, give
an account of how folk customs are forgotten or preserved, and
examine the reasons for these changes. In addition to under-
standing heritage sites from the perspective of the authorities, the
perspective of local residents offers an important supplement. This
study adopts qualitative, in-depth interview methods to examine
changes in the prevalence of sunken courtyards, using this type of
building in Shanxian County, Henan Province as an example. The
results reveal the causes of changes in heritage architecture in
relation to architectural form, decoration, custom, policy and family
structure. This study suggests methods for protecting traditional
dwellings, for drawing public attention to disappearing dwellings,
and for providing scientific planning methods to implement these
goals.

2. Traditional rural dwellings and the Chinese context

2.1. Value and plight of traditional dwellings

The traditional dwellings are indigenous and originate from folk
society; they are the local architectural forms that have great his-
torical and cultural value and ethnic characteristics (Lu, 2007). The
houses are distributed in vast countrysides and towns; they are not
designed by professional architects but are built by local villagers
with vernacular materials and traditional skills. The dwelling
models were formed in agricultural society and remain until today
(Shan, 2004). Certain traditional houses are where culture and
tradition collides with the local daily life; the respective dwellings
have close relationship with the local environmental characteristics
(GhaffarianHoseini et al., 2014). They not only have strong aesthetic
characteristics, but also partly adapt to local climatic conditions;
the ancient construction skills can provide low energy solutions for
the modern world (Gou et al., 2015). It could be concluded that
traditional dwellings are the integrated embodiment of ecological,
cultural and functional values.

Rural areas are in a more advantageous position to preserve and
sustain their built environment including traditional heritage
because of their static demographic structure and means of pro-
duction (Günçe et al., 2008). However, in the process of moderni-
zation, certain rural traditional houses are gradually encountering
the plight of development and function as farmers’ living condi-
tions have improved a lot. Certain traditional activities related to
pre-modern rural life may no longer be obvious, so that houses are
required to accommodate new activities (Chuapram et al., 2012).
Many studies show the limitations of traditional dwellings in
adopting themselves to modern rural life. Their design and tech-
niques cannot always meet the modern living style (Bodach et al.,
2014). Some basic modern living facilities like health space, bath-
room, lighting, ventilation and kitchen insulation aremany features
that appear unsuitable in the traditional architecture, and these
contradictions are the important reason that the local people
spontaneously abandon or retrofit them (Dong and Jin, 2013).
Moreover, although the cultural and social values are admitted by
local people, their limitations are also widely noticed. The study of
Iranian traditional loggias not only shows that the spaces are
created to serve residents’ social, cultural and aesthetical re-
quirements, but also the negative aspects that they are perceived to
be inconvenient, uneconomic and often impractical (Foruzanmehr,
2015).

The five types of changes in landscape elements in villages are
add, continue, customize, transform and repair (Fatimah, 2015). The
changes of traditional dwellings under these dilemmas are affected
by a series of comprehensive factors. Economy plays an important
role and is the root of all of these changes (Al-Naim and Mahmud,
2007); social and cultural changes also result in the changes of
traditional dwellings (Chuapram et al., 2012). Local residents’
minds are changing as new industries come into their daily life. For
instance, with the development of tourism, the capital-oriented
value system replaces the traditional personal relationship and
service concept, leading to the transformation of traditional houses
(Hanan, 2012). Additionally, modern technology in building mate-
rials and construction techniques play a very strong role in the
transformation of the traditional houses (Al-Naim, 1998; Cited in
Al-Naim and Mahmud, 2007: 426). For example, with wide social
acceptability and economic sustainability factors, the contempo-
rary concrete balustrade appeared in the Nigerian vernacular ar-
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chitecture (Osasona et al., 2010). The rural dwellings studies in
Venezuela also indicate that modern, concrete houses are a major
pursuit by local people, while it cannot adapt to the local tropical
humid climate (Rakowski, 1995).

2.2. Changes in Chinese traditional dwellings in the context of rural
restructuring

Rural agricultural society has always held an important position
in China. With increasing development and the propulsion of ur-
banization, the economic, social, and cultural characteristics of
traditional settlements in rural areas are gradually transforming
(Zhang, 1998). One aspect of rural restructuring and development
can be observed in changes to the social and cultural landscapes
(Wang et al., 2010). In rural areas, local traditional living and pro-
duction customs, dwellings, and village patterns often have
distinctive geographical and ethnic characteristics (Zhou and
Zhong, 2015). However, with the wave of new rural construction,
the large-scale demolition and renovation of rural dwellings and
centralized planning of new rural residential areas have diminished
the cultural distinctiveness of rural architecture (She, 2015). The
phenomenon of “hollow village” in China, resulting from the dual-
track structure of rural and urban socio-economic development,
created vacant and abandoned housing land in many rural com-
munities (Long, 2014). Traditional dwellings are important rural
geographical elements, therefore their plight and the changes they
are undergoing have caused widespread concern among scholars.
Current research on this issue primarily adopts the approach of
analyzing change factors and then exploring the reasons behind
them.

Regarding change factors, researches focus both on a particular
single factor andmultiple factors such as the location, spatial forms,
architectural structure, material, detailed characteristics and the
cultural evolution process (Pi, 2008). For instance, a study has been
conducted on the changes of traditional dwellings, including the
courtyard structure, building facade and Chinese fengshui elements
(Wang and Zhou, 2011). In recent years, scholars have focusedmore
on the social factors in the changes of traditional dwellings. Re-
searchers have explored dwellers’ responses to the changes in the
social economic environment and the residents’ lifestyles. Factors
such as family ethics, relationships, daily life style, social security
status and the influence of traditional Chinese traditional philoso-
phy are all considered (Chen and He, 2010).

The studies on the causes of dwelling change show that tradi-
tional dwellings are influenced by a series of comprehensive factors
including policy, economy, culture, climate and environmental
conditions, as well as production and living styles. Research in-
dicates that the changes in the traditional values, the improvement
of villagers’ economic levels, the radiation effect of massive media
and the popularization of modern building materials are the main
reasons that traditional dwellings have been abandoned or
replaced (Kuang and Zeng, 2007). In addition, the decrease in local
natural resources for building materials, the unconsciousness of
local culture, the neglect of the administrative department, the
declining numbers of traditional craftsmen and the limitation of
the traditional dwellings, have all led to the changes in traditional
dwellings in modern China (Li, 2012).

2.3. Study of traditional cave dwellings

Since 8000 B. C., during the late Paleolithic age, the ‘cave’ has
been the primary form of residential housing. Cave dwellings have
strong adaptability to the social, historical and mainly natural
conditions (topography, geology and climatic) of the landscape
where they are placed (Barbero-Barrera et al., 2014). Many studies
show that cave dwellings provide environmental benefits. Certain
cultures, such as those of China, Turkey and Tunisia, have suc-
cessfully used subsurface construction as a natural means of
tempering the living environment (Al-Temeemi and Harris, 2004).
With new technology, the pit yard in Iran could help to keep the air
cool and to reduce fossil energy usage (Saljoughinejad and
Sharifabad, 2015). In the Western Desert, the sunken courtyard
mitigates the hot, dry climate and reduces energy consumption
(Hassan and Lee, 2014). Modern green engineering can learn from
underground heritage dwellings, which can conserve energy, pro-
tect local aesthetics, and maintain a low level of impact on the
landscape (Benardos et al., 2014). Meanwhile, a number of draw-
backs are also present. The traditional cave houses in Crevillente
(Spain) are more susceptible to a lack of ventilation, and they
accumulate indoor radon (Piedecausa and Chinch�on, 2015). Certain
types of underground dwellings were built in response to condi-
tions of poverty and misery, an association that causes the disap-
pearance of this type of heritage dwelling (Moldovan et al., 2015). In
contrast to common urbanization patterns, underground shelter
communities have their own unique codes and customs (Erdem,
2008).

Loess deposition is one of themost typical landforms that reflect
the natural, climatic and biological historical changes on the earth.
The loess landforms located mainly in China are characterized by
their broad coverage, great thickness and high degree of strati-
graphic integrity (Guo et al., 2011). Under such geographical con-
ditions, cave dwellings utilize loess as building materials to
construct the surrounding and supporting system; these are exca-
vated using manual labor in loessial areas to create residential
space (Wang, 2012). Different names are provided to such types of
cave dwellings. In this research, the study cases in Shanxian County
are entirely sunken-courtyard-type cave dwellings.

With the development of rural society and the improvement of
economic conditions, sunken courtyards are being buried and
abandoned at an astonishing rate. Since the 1980s, indigenous
residents have left their sunken courtyards one after another, and
built one-story houses with brick and cement (Zhang, 2011). In
Chinese rural areas, local villagers spontaneously construct these
common modern residences with modern materials, mainly brick,
concrete, timber and cement, creating residences that are quite
different from traditional cave dwellings. Additionally, there are
modern sanitary facilities inside the houses, in addition to air
conditioning and heating. The layout and decoration of the houses
are more suitable for modern living than those of traditional
dwellings (Shi, 2011). Because sunken courtyards have a large area
of floor space, in the mid-1990s, villagers were encouraged to build
new one-story houses while burying their existing caves; thus, the
whole village was moved to aboveground from underground (Xu,
2009). Statistics show that, in the early 1980s, 7.8% of residents in
sunken courtyards moved out; the percentage grew to 22% during
1990e2001, and during 2001e2010, approximately 54% of the local
residences moved out (Qin, 2010). It could be concluded that the
traditional sunken courtyards in this county have been disappear-
ing gradually over the past 30 years.

In conclusion, the traditional dwellings heritage that formed
during the long-term historical process, on the one hand, has its
unique ecological, cultural and functional value. On the other hand,
this heritage has difficulties in adapting to the modern social
environment. Existing studies have involved multiple disciplinary
perspectives such as architecture, ecology, economics, sociology,
tourism and cultural studies. Case studies have mainly regarded a
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certain village in Shanxian County, among which Miaoshang
Village is the most frequently selected. However, there is a lack of
studies on the integrity and transition process of cave dwellings,
addressing the entire county region. In this study we expand the
scope of research to include five different representative villages
within the whole of Shanxian County, exploring the transition
process from the multiple perspectives of architecture, culture,
family structure and rural policy. Therefore, this study offers a
comprehensive investigation, using the expanded scope of the
entire county. Additionally, it provides a systematic study of the
characteristics of sunken courtyards during the gradual process of
change, in addition to an account of the reasons for these changes
occurring. This study hopes to contribute to the scientific planning,
management, preservation and development of traditional dwell-
ings heritage.

3. Research design and investigation process

3.1. Study area

The sunken courtyards described in the study are located pri-
marily in Shanxian County, Sanmenxia City in western Henan
Province (Fig. 1). The county is situated in the south of the middle
reaches of the Yellow River, located in the eastern branches of the
Fig. 1. Shanxian County, Sanmenxia City of Henan Province.
(Source: Authors).
Qinling Mountains. The landscape is mainly hilly, and the soil is of
suitable viscosity for building. The region has a long history of
building sunken courtyards, dating back at least 2000 years. This
type of dwelling was created by local residents through long time of
experience and possesses a high degree of adaptability to the
geomorphic conditions.

Recently, studies on sunken courtyards in Shanxian County
have continuously increased. Researchers have examined the
form, space, function, material, technology, structure, custom and
culture of sunken cave dwellings and evince suggestions for their
preservation and development (Hou and Wang, 1999; Zuo et al.,
2012); provided an explicit description of its formation, struc-
ture and architectural features, as well as the custom and folk
literature (Yun, 2009); evaluated the ecological importance of
sunken courtyards (Gao and Tian, 2013); and examined the for-
mation, architectural characteristics, culture, environment, tech-
nology and reuse potential (Shang, 2011). Yang et al. (2012)
documented the reclamation process of sunken courtyard land
in Shanxian County and discovered that the owners had witnessed
and contributed to the transformation of this traditional house;
this would make the owners thoroughly eradicate the sunken
courtyard culture.

This article selects the sunken courtyard in Henan Shanxian as
the research sample for the following reasons:
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1) Sunken courtyards have a long history in this region, which may
date to the Yangshao Cultural period (BC5000eBC3000). The
sunken courtyards here were built with native construction
techniques and unique procedures. Its construction is scientifi-
cally sound; its appearance is beautiful, and the whole structure
is energy efficient in addition to having a minimal carbon
footprint. The entire building is the result of people’s creativity
and wisdom, accumulated over thousands of years. This type of
residential building shows the close relationship between man
and earth and is thus an important example of traditional
dwellings in China.

2) Sunken courtyards in Shanxian County are representative of
Chinese Loess culture; however, in the reform and opening-up
process, their numbers have greatly decreased. This trend to-
ward disappearing is indicative of the social upheaval taking
place in China over the past 30 years.

3) People have begun to re-evaluate this type of traditional resi-
dence and the strong local attachments to it. Certain practices of
renewal and regeneration have also occurred spontaneously. In
2007, all sunken courtyards in Shanxian County were added to
the first batch entries on the Intangible Cultural Heritage List in
China. By the end of 2012, Miaoshang Village was added to the
first group of Traditional Villages in China by China’s Ministry of
Housing and Urban-Rural Development. In March 2013,
Miaoshang Village was again recognized by the State Council,
added to the seventh group of National Crucial Cultural Relics
Protection Units. Under this condition of protection and renewal,
the study of sunken courtyards and the dynamics of their pro-
tection in modern society will have broad significance.

To consider both typicality and integrity, this study selected five
villages in Shanxian County as the research sites, which were
chosen for the following reasons:

1) The selected villages are widely and evenly distributed.
Zhaoyuan Village, Miaoshang Village, Qucun Village, Nangou
Fig. 2. The distribution area of the villages studied.
(Source: Basic map from Google Earth, modified by the authors)
Village, Renmazhai Village are in the east, south, west, north and
central part of Shanxian County, respectively (Fig. 2).

2) The sunken courtyards in these villages are very concentrated
and have large total quantities (Fig. 3).

3) The villages have different characteristics. Sunken courtyards in
these five villages are distinctive in quantity, quality, preserva-
tion level and cultural relic status; each one is representative of
a different type (Table 1).
3.2. Methods

This study adopted the methods of literature review and in-
depth on-site investigation to obtain data in addition to the in-
terviews that constitute its most important means of collecting
information. In the research process, the method of maximized
differences sampling was employed to create a sample group as
large and diverse as possible, thus providing a comprehensive
depiction of the evolution of sunken courtyards. In mid-March
2013, a pre-investigation was conducted among residents in the
selected five case areas, focusing on topics related to the evolution
of sunken courtyards. The investigation originated with the living
conditions of residents in sunken courtyards, resulting in the
generation of a table summarizing change factors in sunken
courtyards (Table 2). Additionally, a final interview outline was
designed on the basis of pre-investigation. Then, an inclusive semi-
structured interview investigation was conducted in April 2013
(Table 3). The interview was controlled and designed in structure,
but it also encouraged the respondents to express their own
questions and opinions. The research team interviewed 22 people
and obtained 19 valid samples in total. With the respondents’
agreement, their phone numbers were retained for further inves-
tigation. The interviews were all recorded and then converted into
written materials, providing the basic qualitative research data in
this paper.



Fig. 3. The sunken courtyards are concentrated in the villages studied.
(Source: Basic map from Google Earth, modified by the authors)

Table 1
Basic situation of the sunken courtyards in each village.

Name of
the villages

Position Survival
status

Characteristics Existing
number
in 1980

Existing
number

Residential
number

Zhaoyuan In the east of the distribution area Natural status Endangered More than 120 52 5
Miaoshang In the north of the distribution area Protected Protected as cultural relics More than 80 79 27
Qucun In the west of the distribution area Developed Developed as tourists’ resorts More than 300 115 58
Nangou In the north of the distribution area Natural status Paper-cut 213 82 25
Renmazhai In the middle of the distribution area Natural status Cheng-ni ink stone More than 500 51 26

(Source: The existing number and the residential number were provided by the Village Committee; other data were collected by the authors)
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4. Results

Based on the data collected with methods outlined above, the
researchers conducted an analysis using the two-level change
factors established in the previous section. The analysis can be
divided into two dimensions: the basic material dimension
(including basic information and architectural decoration) and the
folk cultural dimension, (i.e. customs).
4.1. Basic information

The quantity of sunken courtyards has changed a great deal,
indicating the decline of these traditional dwellings, while area,
residence type, unit number, plane layout and interior arrangement
have changed little. This shows that the basic physical forms of
sunken courtyard buildings could endure through time.



Table 2
Change factors of sunken courtyards, Shanxian County.

Level 1 Level 2

1. Basic information 1. Quantity 2. Area 3. Residence type
4. Unit number 5. Plan layout 6. Interior arrangement

2. Architectural
decoration

7. Tunnel 8. Archway 9. Eaves gallery
10. Cliff surface 11. Horse-blocking wall 12. Eave
13. Cornice 14. Broadside leading upward to the door 15. Part beside the door
16. Lower part 17. Door and window 18. Indoor floor
19. Interior wall

3. Folk construction
customs

20. Site investigation 21. Orientation 22. Create terrain
23. Direction 24. Final closure 25. Visit the new yard
26. Keep the main cave

the largest
27. Build the tian cave if there is no main cave 28. The size of kang is seven’s module

29. The size of the cave
is five’s module

30. The doorway cannot be in opposition
to the road

31. The doorway must bend inward

32. The doorway cannot be
in opposition to the door

33. The “door of fortune ” cannot be exposed 34. Civilians cannot open the Zhongyi Door

4. Production and
living customs

33. Worship gods to guard
against devils

34. Worship Chinese toon 35. Plant “auspicious” trees

36. Dry grain on the sunny
open ground

37. Drip grain through the “horse-eye hole”
in the roof.

38. Paste black paper cuts on windows

39. Paste black paper cuts
on the bridal chamber.

40. Treat guests with the “ten bowls meal”

Notes: Kang, a traditional heatable brick bed in China;
Tian cave, a small niche on cave wall, it has no specific use but is an important part that makes a sunken courtyard complete;
Zhongyi, loyalty.

Table 3
Basic attribute of effective interview samples.

Sample
number

Surname/Gender Village Age Education level Vocation The family average
monthly income (RMB)

ZYC01 Shang/M Zhaoyuan >75 Primary school or less Farmer <500
ZYC02 Shang/M Zhaoyuan 45e59 Junior high school Farmer 501e1000
ZYC03 Shang/M Zhaoyuan 45e59 Senior high school/technical secondary school Farmer 501e1001
ZYC04 Shang/M Zhaoyuan 45e59 Junior college Government

agency/institution
staff

2001e4000

MSC01 Yuan/F Miaoshang 60e74 Primary school or less Farmer 501e1000
MSC02 Wu/M Miaoshang 45e59 Senior high school/technical secondary school Farmer 501e1000
MSC03 Zhang/M Miaoshang 60e74 Junior high school Farmer 1001e2000
MSC04 Zhang/M Miaoshang 60e74 Junior high school Farmer 501e1000
QC01 Lu/M Qucun 45e59 Senior high school/technical secondary school Farmer 1001e2000
QC02 Li/M Qucun 45e59 Junior high school Retired 501e1000
QC03 Li/M Qucun 30e44 Junior high school Farmer 501e1000
QC04 Li/M Qucun 45e59 Junior high school Farmer 501e1000
NGC01 Ren/M Nangou 30e44 Senior high school/technical secondary school Farmer 2001e4000
NGC02 Ren/M Nangou 60e74 Junior college Retired 2001e4000
NGC03 Ren/M Nangou >75 Primary school or less Farmer <500
RMZC01 Guan/M Renmazhai 60e74 Senior high school/technical secondary school Retired 2001e4000
RMZC02 Pan/M Renmazhai 45e59 Senior high school/technical secondary school Farmer >4000
RMZC03 Wang/M Renmazhai 45e59 Junior high school Farmer 501e1000
RMZC04 Wang/M Renmazhai >75 Primary school or less Farmer <500
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4.1.1. Changed factors
The quantity of sunken courtyards is a significant changed

factor. Since the 1980s, the number of cave dwellings has shown
an overall declining trend; however, the speed of decline varies in
different villages. No new sunken courtyard has been built since
the 1980s. Among the 19 samples, four still exist; the other five
disappeared or were abandoned. For the owners of the 19 sunken
courtyards, seven of them continue to live in their courtyards,
whereas the other 12 lived there previously. Only in Miaoshang
Village are the numbers of sunken courtyards declining at a
relatively slow speed. The village and its traditional residences are
excellent representatives of cave dwellings in architectural form,
quality and local culture. As a site entitled the Provincial Cultural
Relics Protection Unit and the National Key Cultural Relics Pro-
tection Unit, any form or construction within this village would be
prohibited under the Cultural Relics Protection Law; any new
construction should coordinate with existing features and tradi-
tional styles. By the end of 2012, Miaoshang Village was listed in
the First Batch of Chinese Traditional Villages by the Ministry of
Housing and Urban-Rural Development. It can be concluded that
administrative means have played an important role in cave
dwelling protection.

4.1.2. Stabilized factors
Most of the sunken courtyards’ areas, residence types, unit

numbers, plane layouts and interior arrangements have not
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changed since they were built; these are stable architectural fac-
tors. There is a certain exception on ZYC04 and QC02; they have
undergone certain changes in unit number and plane layout for
reasons of functionality.

To be specific:① This type of cave dwelling has very large areas:
the smallest measures 600 m2, and the larger ones can cover an
area of more than 1500 m2. ② The number of units (openings into
the cave dwellings) is usually between 8 and 12 openings. The
actual number is decided by the area of the site. ③ Among the
different possible orientations of the main cave, the residence type
can be classified as Dongzhen House1, Nanli House2, Xidui House3

and Beikan House4; the largest proportion is Xidui House. The
layout and interior arrangement remain stable because the resi-
dence type has not changed (Fig. 4).

The stability of the architectural layout of the sunken courtyard
is influenced by historical cultural traditions and folk customs
governing residential construction. For example, according to one
principle, “the temple should be straight in direction; the housing
courtyard should not, the houses do not precisely face north or
south”. The floor plans are decided according to the Eight Diagram
Theory(“bagua” in Mandarin). To reflect the hierarchical structure,
the main cave is typically larger and is also higher and wider in the
upper part. The basic architectural forms of the sunken courtyards
are adaptions to the natural environment, chosen by local residents
over thousands of years.

4.2. Architectural decoration

Excluding ZYC02, all of the architectural decorations in the other
13 existing sunken courtyards have been renewed (see appendix).
The traditional materials were replaced by more solid, waterproof
materials. Changes in the choice of building decoration materials
reflect the historical process of modernization.

4.2.1. Change process
The renewal of architectural decoration mainly occurred in the

1970s and 1980s. With the improving economic situation, many
measures were undertaken to prevent rain from washing out
buildings and causing damage to the sunken courtyards. Recon-
struction in the 1970s and 1980s primarily addressed the eaves
galleries, cliff surfaces, horse-blocking walls, eaves, cornices,
broadsides leading upward to the doors, parts next to the doors,
and the lower parts of the caves. Construction peaked in the 1980s,
decreasing significantly from the 1990s to 2010. After 2010, an
overall renewal of the architectural decoration of sunken court-
yards occurred.

4.2.1.1. Changed factors

① Factors remaining unchanged after one renewal

The tunnels, archways, eaves galleries, lower parts and interior
1 Dongzhen House, one of the four types of sunken courtyard, is named based on
the direction of the main room and is arranged by the bagua. It has a rectangle plan,
a main room in the east and a kitchen in the southeast.

2 Nanli House, one of the four types of sunken courtyard, is named based on the
direction of the main room and is arranged by the bagua. It has a rectangle plan, a
main room in the south and a kitchen in the southeast.

3 Xidui House, one of the four types of sunken courtyard, is named based on the
direction of the main room and is arranged by the bagua. It has a square plan, a
main room in the west and a kitchen in the southwest.

4 Beikan House, one of the four types of sunken courtyard, is named based on the
direction of the main room and is arranged by the bagua. It has a rectangle plan, a
main room in the north and a kitchen in the east.
floors did not change because the blue brick masonry was renewed
and remained very stable; this is a popular and worthwhile reno-
vation. The cliff surfaces, doors and windows were also very stable;
since 2010, coating paint began to be used on the cliff surfaces, and
plastic material began to be used for the windows.

② Constantly changing factors

For the horse-blocking walls and the cornices, the materials
used in the 1980s were mainly blue bricks; next, the change to red
bricks was made. After 2010, the switch was made back to blue
bricks. Eaves were renewed with red tiles in the 1990s; the
broadsides leading upward to the doors and parts next to the doors
began to change to blue brick in the 1970s. In the 1980s, parts of the
windows above furnace surfaces were decorated with white paint;
in the 1990s, white paint alone was used without blue brick, to
conserve materials. In the mid-1990s, certain porcelain-like coat-
ings were used for beautification reasons. After 2010, with suffi-
cient funds, the broadsides upward to the doors and parts next to
the doors were again constructed with blue brick; porcelain-like
coatings were no longer used. Since the 1970s, an irreversible
change occurred in that coatings and paints applied to interior
walls became increasingly complicated. All of these changes
improved the safety, durability, practicality and comfort of the
architecture.

4.3. Folk construction customs

Influenced by a long history, the construction of sunken court-
yards is exquisite. This study selected 15 major folk building cus-
toms to be discussed in the interviews, as depicted in Table 4.

According to the results of the investigation and interviews, the
disappearance of physical architecture does not have a strong effect
on the folklore of construction. “Since there is seldom new con-
struction of sunken courtyards, the folk custom does not change
much (ZYC04).” Additionally, the vast majority of people believe
that the building folklore cannot change and that it should not
(NGC03, ZYC04). “If people would rebuild the sunken courtyard in
the future, this construction folklore has the rules that we should
follow (NGC01).”

However, because no new sunken courtyard has been built since
the 1980s, certain young respondents were not fully knowledge-
able of all of the folk customs. For example, “many young people
know little about the folklore that is associated with feudalistic
superstitions (NGC01).” However, the folklore they know has not
changed. For example, young people are knowledgeable about “site
investigation,” and “orientation,” and they know that “the doorway
cannot be opposite to the road; ” none of these three customs have
changed (NGC01).

4.4. Production and living customs

The unique building methods used for constructing sunken
courtyards led to special production and living customs, this study
investigated eight major relevant customs (Table 5).

4.4.1. Changed factors

① The two customs related to agricultural production, “dry
grain on the sunny open ground” and “drip grain through the
‘horse-eye hole’ in the roof” have gradually disappeared. After
1990, rural house construction peaked, and these two customs
no longer exist because people don’t live in sunken courtyards
any more. Farmers now dry grain on the rooftops of the one-
story houses they live in. The process is cleaner and faster



Fig. 4. Schematic plans of Dongzhen House, Nanli House, Xidui House and Beikan House.
(Source: According to Shanxian County in Henan: the main source of China’ s sunken courtyard culture, 2009:40e43)
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than before, and it takes only two or three days (ZYC02, ZYC03,
MSC03). It could be concluded that the change of dwellings
resulted in the change of rural production customs. Moreover,
changes in agricultural products led to the vanishing of earlier
production customs. After the 1990s, many people in this village
began to plant apples instead of grain, therefore, they no longer
need to dry or drip grain (QC01, MSC02, RMZC01, RMZC02).
Furthermore, although production customs have changed
significantly, the people who continue to live in sunken court-
yards and plant grain retain the conventions.
② The two customs related to daily life, “paste black paper cuts
on the window” and “paste black paper cuts in the bridal
chamber,” have gradually disappeared. Since the 1990s, people
seldom pasted black paper cuts on windows because they



Table 5
Major production and living customs.

Customs Explanation Customs Explanation

1. Worship gods to
guard against devils

Set niche for the Land God on the wall against
the doorway; set niche for the Heaven God on
the sunny side wall inside the yard; post a
portrait of the Kitchen God on the wall close
to chopping board; post portraits of the Door
God on the cave doors on Spring Festival.

5. Drip grain through the “horse-eye hole”
in the roof.

“Horse-eye hole” is the ventilation
opening between sunken cave and
ground space. Farmers make grain
drip directly through the hole into
the livestock cave.

2. Worship Chinese Toon Kids recognize the Chinese Toon in the
courtyard as “Godfather”, believing they could
grow taller by shaking the tree while saying
the childish rhyme.

6. Paste black paper cuts on window In traditional sunken courtyards, the
window was covered by white paper
rather than glass. Therefore, around
December 27th on the Chinese lunar
calendar, people use new white paper
to replace the old one and paste black
paper cuts on it.

3. Plant “auspicious” trees Pear tree brings fortune, Pomegranate brings
longevity and fertility, whereas Alamo brings
ghosts, Apricot tree means extramarital affairs,
Mulberry means bereavement, etc.

7. Paste black paper cut on bridal chamber. Cover the roof with white paper and
then paste black paper cuts on it.

4. Dry grain on the
sunny open ground

In harvest seasons, farmers spread out grain on
the sunny open ground and thresh it after
it has dried.

8. Treat guests with the “ten bowls meal”. “Ten bowls meal” is the special food
for local residents to hold wedding,
funerals or important celebrations.

Table 4
Fifteen major building folk customs.

Folk customs Explanation Folk customs Explanation

1. Site investigation The fengshui xian sheng picks a place. 9. The size of Kang is seven’s modules In Chinese “seven” and “wife” are homophonic,
implying the wife shall remain in the home.

2. Orientation Use compass to determine the accurate
orientation of sunken courtyards.

10. The size of cave is five’ s module Five is the serial number of Earth in the Five
Elements, implying the cave is based on the Earth.

3. Create terrain Follow the principle of “higher on right side and
lower on left side”, the left side of the main cave
is slightly higher than the right side.

11. The doorway cannot be in
opposition to the road

The entrance of the sunken courtyard shall
not be precisely to the road.

4. Direction Based on the theory of “The Five Elements”, the
property of the house owner should coordinate
with the house itself.

12. The doorway needs to bend
inward

The gate of the cave shall not be straight,
but it should be built with a certain degree.

5. Final closure When the construction is completed, the workers
will leave a small niche on top of the main cave,
installing a closure using bricks of red or colored
strings. Then, firecrackers will be lit, and a feast
will be served to wish peace and auspicious to
the master.

13. The doorway cannot be opposite
the door

The door of the cave shall not be
precisely to the entrance.

6. Visit the new yard When moved to the new house, friends and
relatives of the owner will visit with gifts.

14. The door cannot be the
“Door of Exposed Fortune”

Due to the geographic condition, if the doorway
is straight, the stranger will be able to peek at the
main cave; thus this type of door is named
“Door of Exposed Fortune”. To avoid the
exposure of family fortune, Zhaobi will be
built at the entrance.

7. Maintain the main
cave as the largest

The main cave is the largest by area. 15. Civilians’ dwelling shall avoid
having a Zhongyi Door

If the doorway is chosen as the location against
the lower side of the main cave, it will be similar
to a royal palace; thus, the doorway is named
the Zhongyi Door. Civilians with houses that have
doors such as this will only bring bad luck to
their family.

8. Build the Tian cave
if no main cave

Tian Cave is the small one on the cliff without
utilitarian role but is the symbol of the
whole courtyard.

Notes: Fengshui xian sheng, the geomancer;
Five Elements, namely, Fire, Earth, Metal, Water and Wood;
Zhaobi, the blocking wall at the entrance;
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moved into one-story houses with glazed windows, eliminating
the need for white paper (ZYC03, MSC01, MSC02, MSC03, QC03,
NGC02). Window paper cuts and traditional dwellings declined
at the same time (NGC03). Certain residents who continue to
live in sunken courtyards with traditional windows covered by
paper still paste black paper cuts to them; however, this is an
individual preference (NGC03). The custom “paste black paper
cuts in the bridal chamber” has also gradually disappeared since
the 1990s (NGC02, ZYC02, ZYC04, RMZC03). One reason is that,
as living standards improving, people do not need to use black
paper cuts for decoration. The rooftops are whitewashed, and
landscape paintings and portraits purchased from stores are
hung (NGC02). However, the main reason for the disappearance
is that brides tend to request to marry in one-story houses
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instead of in sunken courtyards; therefore, they no longer need
paper cuts (ZYC02, MSC01, MSC03).

However, with the development of tourism in recent years, the
paper cut in sunken courtyards is gaining increasing attention as a
decorative art form. Nangou Village, one of the five cases investi-
gated in this study, is particularly famous for its long lasted of paper
cutting, which has persisted for more than 300 years. The village
has developed a characteristic cultural industry based on these
traditional homemade artifacts. With the rise in standard of living,
the aesthetic appreciation for paper cutting has changed from a
preference for simple black cuts to include more diverse types
(Figs. 5 and 6).

③ The living custom “treat guests with the ten bowls meal” still
exists, however, the types of food have improved with the in-
crease in farmers’ standard of living resulting from reform and
opening-up policies. In the past, food was simple and cheap,
such as tofu or fried radish; however, currently, fat meat, lean
meat and chicken nuggets are preferred (ZYC02).
4.4.2. Stabilized factors
The living customs related to folk religion, “worship gods to

guard against devils,” “worship Chinese toon” and “plant auspi-
cious trees” have not changed. Many respondents could speak in
detail of the folk rules and taboos of sunken courtyards. Those
customs are continued in today’s life and have changed little
(MSC04).

5. Discussions

In light of the change factors analyzed in the previous part, this
section summarizes and discusses the phenomena and influences
accompanying the disappearance of sunken courtyards. These de-
velopments include changes in cultural information and family
Fig. 6. New colorful paper cuts, machine embroidery and cloth art.
(Source: Authors).

Fig. 5. The black paper cuts in sunken courtyards.
(Source: Authors).
structure, and they are also closely related to the transformation of
rural land policies.

5.1. Changes in cultural information

Sunken courtyards are the carriers of local traditional culture.
What impact will this have on traditional cultural customs since
they are gradually disappearing? Changes in cultural information
can be described as follows:

(1) The cultural customs related to construction and folk religion
have barely changed, whereas production and living customs
have changed greatly. This change has occurred since the
1990s because, increasingly, people have left sunken court-
yards and moved into one-story houses.

(2) The cultural customs related to construction and folk reli-
gion, as well as living customs such as “treat guests with the
ten bowls feast” have not been affected by the departure
from sunken courtyards, these customs have remained
strong and stable.

(3) The four production and living customs, “dry grain on the
sunny open ground”, “drip grain through the ‘horse-eye hole’
in the roof”, “paste black paper cuts in the bridal chamber”
and “paste black paper cuts on the window” rely on the
physical structure of the traditional buildings; therefore, they
cease to exist with the disappearance and abandonment of
the sunken courtyard. Therefore, it can be concluded that
cultural information that is closely related to the physical
building is more likely to change or disappear; otherwise, it
would have stability.
5.2. Changes in family structure

The decay of sunken courtyards has mainly occurred because
fewer people want to live in such dwellings. Since the 1980s,
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increasing numbers of people moved out of their traditional
houses, the number of people who continue to live in sunken
courtyards shows a declining trend (Figs. 7e11).

This investigation revealed that the residents who still live in
sunken courtyards are mainly elderly people. Members of the
young generation spend most of their time working outside of the
village and return only occasionally. Rural family structure is
transforming from a multi-generation model to a nuclear family
type. Drawing on interviews with 19 respondents regarding their
family members’ moving-out processes after 1980, focusing pri-
marily on function, the reasons why residents moved out of their
sunken courtyards can be summarized as follows:
Fig. 8. The declining tendency of family members in Miaoshang Village.
(Source: Authors).

Fig. 9. The declining tendency of family members in Qucun Village.
(Source: Authors).

Fig. 7. The declining tendency of family members in Zhaoyuan Village.
(Source: Authors).
① Children transferred to other schools outside the county. ②
Adult family members obtained jobs outside the county. ③ Brides
requested that male youths provide one-story houses in order to
marry. ④ Female youths moved into one-story houses after
marrying. ⑤ As the young generation grew up, got married and
produced offspring, the space was insufficient for the increase in
number of family members.

5.3. Influence of rural policy

This investigation into the five case areas demonstrates that the
gradual changes in sunken courtyards are closely related to the



Fig. 11. The declining tendency of family members in Renmazhai Village.
(Source: Authors).

Fig. 10. The declining tendency of family members in Nangou Village.
(Source: Authors).
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transformation of rural land policies.

(1) After the 1980s, stricter policies regarding homestead ap-
plications were enacted; villagers no longer had sufficient
space to build new sunken courtyards. On December 29th,
1982, the Shanxian local government announced the Mea-
sures for Implementing Rural Land House Construction in
Shanxian County, which regulated the acreage of homesteads,
limiting each family to approximately 0.3 mu (200 m2). In
1987, the Measures for the Implementation of the Land
Administration Law in Henan Province stipulated that, for a
family with two boys, if they already had a homestead area of
more than 0.3 mu, their application for a new homestead
would not be approved. Due to the limitations imposed by
land policies, farmers could not dig new sunken courtyards,
but had to build smaller one-story houses. Once the family
moved into a new house, people thought the old dwellings
were useless and abandoned them; the grass began to grow
lush, and after two or more years of neglect, the caves could
collapse (QC02).

(2) The policy “Conversion of Residential Land into Farmland in
Shanxian County” had the objective of saving and protecting
arable farmland; however, it also accelerated the disap-
pearance of sunken courtyards. After the 1980s, farmers
were eager to improve their living conditions and built
modern one-story houses one after another. Consequently,
the number of abandoned sunken courtyards increased,
which was a great waste of land resources. To change this
situation and redevelop land resources, the policy was
implemented in Shanxian County in 1992. From 2002 to
2004, the county invested 6.3 million RMB to deal with the
“hollow village” phenomenon; and an additional 3400 mu
(2.26 million m2) of farm land became available while more
sunken courtyards disappeared (data from Bureau of Land
Resources, Shanxian County). The demolition of one sunken
courtyard allowed the acquisition of another 0.3mu (200m2)
homestead area for a one-story house (RMZC04). Both the
public authorities and individual owners demolished the old
sunken courtyards. These courtyards were destroyed, thus,
the cave culture in China may soon perish (NGC01). The
people who continue to live in sunken courtyards are pri-
marily lonely elderly people in disadvantaged economic
conditions (NGC02).

6. Conclusions

This study set out to provide an analysis of factors causing the
gradual disappearance of sunken courtyards in Shanxian County,
revealing the driving forces behind the decline. The reasons involve
the limitations of heritage, ideas, management and policy:

(1) The defects and limitations of the sunken courtyard. The
transformation of household production, practices and live-
lihoods has brought inevitable changes in communities’
vernacular dwellings. Houses are required to accommodate
new activities. The sunken courtyard is very inconvenient to
enter and exit, and residents have to go up and down to
obtain water, dispose of garbage, or carry apples. Addition-
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ally, sunken courtyards are usually damp and dark and are
insecure after heavy rains, which makes them prone to
collapse. With their living standards improving, farmers
began to demand better housing conditions more forcefully.
Compared with traditional dwellings, above-ground houses
are more suitable for modern lifestyles. All of these features
hindered the development of traditional cave dwellings.

(2) Changes in ideas of lifestyle and the loss of local attachments.
Influenced by urbanization, people embraced flats and
apartments, regarding them as symbols of a modern lifestyle.
In contrast, sunken courtyard became a symbol of poverty
and shabbiness, thus causing the feeling of frustration.
Vernacular architecture is more than a heritage from the
past, it forms a local identity and represents a town’s special
and unique characteristics, distinguishing it from other pla-
ces. When these identity characteristics are no longer
recognized by local residents, corresponding changes in
vernacular architecture happen.

(3) The lack of proper management and maintenance. An
increasing number of people have moved away from sunken
courtyards since the 1980s, and the population living in them
has decreased. In the villages of the 19 sunken courtyards
studied here, the highest population was once 174 people,
whereas there are currently 29 people. The destruction of the
traditional family structure also accelerated the disappear-
ance of sunken courtyards. Maintenance seldom occurs after
people move out. Affected by weeds and soaked by rainfall,
many sunken courtyards collapsed or were damaged so
badly that they could no longer be used, they were then
buried and converted into farmland or flats. This process is
how sunken courtyards disappeared.

(4) Policy changes, including the limitation of homestead ap-
provals and land use consolidation policy based on the
replacement of housing areas with farmland. As previously
noted, since 1982, homestead limitations have been set to
approximately 0.3mu per home, which restricts new sunken
courtyard construction. Furthermore, as the main policy for
land development and consolidation, the policy of replacing
housing with farmland accelerated the disappearance of the
sunken courtyard. Additionally, from 2002 to 2008, more
cave dwellings disappeared in the movement to regulate
“hollow villages”.

This study suggests that the gradual disappearance of sunken
courtyards in Shanxian County was an inevitable historical pro-
cess. With the rapid development of urbanization, popular ideol-
ogy has changed greatly. History rolls forward with an irresistible
force, the physical forms of buildings change to adapt to new
styles of production and living. It is obvious that the traditional
sunken courtyards could no longer satisfy the demands of local
residents’ modern lifestyles. However, as an important rural her-
itage that could strengthen the sense of locality, the sunken
courtyard’s cultural value should not be ignored. The protection of
sunken courtyards should be based on a comprehensive under-
standing of residents’ functional, spiritual and social needs and
should focus on the combination of economic benefits and hu-
manistic qualities.

Future protection and development programs should pay
attention to the authenticity and integrality of dwellings
following a dynamic, staged, hierarchical and multipath renewal
principle. To achieve preservation, sunken courtyards will require
material protection and maintenance, as well as the promotion of
practical, functionality for living. From the maintenance of heri-
tage exterior repair techniques to renewing the spiritual culture
surrounding the sunken courtyard, preservation will require not
only the continuation of traditions but also innovation and
creation.

The following objectives are clear:① For material maintenance,
the goals should be keeping traditional ecological building mate-
rials; preserving the architectural forms and decorative features of
sunken courtyards; repairing existing damage by following tradi-
tional folk construction customs, as well as by responding to
changed situational factors; growing plants to preserve soil and
water; and preventing irreparable damage. ② For maintenance
through use, on the one hand, the goal should be strengthening the
construction of infrastructure to maintain the structures’ func-
tionality for living. On the other hand, preservation demands
developing new functions that respond to specific characteristics of
each different village (such as developing a traditional art museum
in Nangou Village for its famous paper cutting art). ③ To maintain
folklore customs, the key points are to maintain rural vitality and to
enable the original residents to stay. Furthermore, developing
experience-based tourism projects could also contribute to the
continuation of customs.

In addition, the government could introduce appropriate policy
measures to facilitate the protection and renewal process. For
instance, on the land-use management level, heritage protection
hierarchical plans could be tailored to each current preservation
situation. On the tourism development level, programs can invest
in traditional cultural industries, such as creating historical and
cultural museums, traditional art studios or heritage research
centers with sunken courtyards. On the education and cultural
communication level, plans can aim to enhance policy support for
cultural propaganda and rural heritage research and to collaborate
with schools tomake the young generationmore aware of the value
of these cave dwellings. In brief, the planning goal is to form a
dynamic dwelling protection model following the path of authen-
ticity protection, reasonable renewal, appropriate development
and rural revitalization.

Further studies could focus on three aspects. First, the quantity
of cave dwellings to be preserved: How many should be fully pre-
served, and howmany could see rebirth? Second, the boundaries of
heritage protection areas: How should the scope of protection be
delimited to maintain a balance between conservation and devel-
opment? Third, the properties of existing sunken courtyards:
Should their protection aim to keep them in a static state of pres-
ervation or should they be used for tourism development? How can
their roles as heritage carriers be made to correspond to their
importance for conveying cultural information? Deeper studies
exploring flexible and pragmatic approaches to finding multiple
uses for traditional heritage sites will help improve the mainte-
nance and management of sunken courtyards.
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Appendix. The architectural decoration’s change of sunken
courtyards in Shanxian County



Samples The changes to architectural decorations of sunken courtyards over time

ZYC01

Use the cob to re-plaster the cliff face; construct new grayegreen roof tiles on the eaves; put red bricks on the cornice; make the broadside brickworks upward to
the door; use black bricks for parts next to the door and the nether parts; use the lime to brush parts next to the door and the internal wall (1982).

ZYC04

Pave the tunnel and archway with brickworks; use the cob to re-plaster the cliff face; above the cement, brush the face with the earth yellow coating; make
brickworks of the eaves gallery and interior wall; construct new grayegreen roof tiles on the eaves; use PVC as the materials for the window bar, and install
vitreous windows; use interior wall paint with a white tile-like coating (2012).

MSC01

Use the cob to re-plaster the cliff face; use adobe for the masonry horse-blocking wall; make broadside brickworks of upward to the door of the secondary north
cave (1980).
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(continued )

Samples The changes to architectural decorations of sunken courtyards over time

MSC03

Use the cob to re-plaster the cliff face; use adobe for the masonry horse-blocking and cornice wall; the main cave’s broadside upward to the door and parts next
to the door; make brickworks of the lower parts; install glass windows (1975); make the parts next to the door of the main cave using blue brick; pave the indoor
ground with blue bricks (1996).

MSC04

Use the cob to re-plaster the cliff face (1964); make brickworks of the tunnel and archway; Use the cob to re-plaster the cliff face and interior wall; pave the eaves
gallery and indoor ground with blue bricks; construct new grayegreen roof tiles on the eaves; use the cob to re-plaster the cliff face again; plaster broadside
upward to the door with cement; use black bricks to make brickworks of the parts next to the door and of the lower parts (1978).

QC01

Use the cob to re-plaster the cliff face; construct new red roof tiles on the eaves; masonry horse-blocking and cornice wall use red brick; use red brick tomake the
parts next to the door and lower parts; use the lime to brush the internal wall (1975).

(continued on next page)
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(continued )

Samples The changes to architectural decorations of sunken courtyards over time

QC02

Pave the tunnel and archway with brickworks; use the cob to re-plaster the cliff face; make eaves gallery of blue brick; construct new red roof tiles on the eaves;
make horse-blocking wall and cornice of blue brick; make brickworks of broadside upward to the door and parts next to the door and lower parts with black
bricks; install the glass window; paint interior wall with white tile-like coating (2012).

QC04

Use the cob to re-plaster the cliff face; make eaves gallery of blue brick; construct new red roof tiles on the eaves; make horse-blocking wall and cornice of blue
brick; use black bricks to make brickworks of broadside upward to the door and parts next the door and lower parts (1995).

NGC02

Pave the tunnel and archway with brickworks; use the cob to plaster the cliff face again; make eaves gallery of blue brick; construct new grayegreen roof tiles on
the eaves; make horse-blocking wall and cornice of blue brick; paint the second main cave’s doors and windows in blue paint (1975); paint the main east cave’s
interior wall with white paint; install glass windows in the main west cave and the secondary west cave (1990); use the white tile-like coating and blue paint to
brush parts next to the door and the internal wall; use the lime to brush broadside upward to the door; install the glass windows and wooden door; pave the
indoor ground with blue bricks (1995); the main east cave interior wall and broadside upward to the door paint with white tile-like coating (2000).
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(continued )

Samples The changes to architectural decorations of sunken courtyards over time

NGC03

Pave the tunnel and archway with brickworks; paint the interior wall with white paint; install the glass window (1988); construct new grayegreen roof tiles on
the eaves; make horse-blocking wall with red brick (2000).

RMZC02

Pave the tunnel and archway with brickworks; use the cob to re-plaster the cliff face; construct new gray-green roof tiles on the eaves; make horse-blocking wall
and cornice of blue brick; make brickworks of broadside upward to the door and parts next to the door and lower parts with black bricks (1985); install the screen
window (1999).

RMZC03

Use the cob to re-plaster the cliff face; construct new grayegreen roof tiles on the eaves; make horse-blocking wall and cornice of blue brick; install the glass
window; use black bricks to make brickworks of broadside upward to the door and parts next the door and lower parts; install the glass window (1982).

(continued on next page)
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(continued )

Samples The changes to architectural decorations of sunken courtyards over time

RMZC04

Use the cob to re-plaster the cliff face; construct new gray-green roof tiles on the eaves; use black bricks to make brickworks of broadside upward to the door and
parts next to the door and lower parts (1983); install the glass window; sand interior wall with gray paint; pave indoor ground with blue bricks (1988).
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