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Abstract
Terraces are mountain agricultural production systems excavated in accordance
with mountain slopes and local conditions. Many terraces continue to serve pro-
ductive functions today, demonstrating human wisdom in adapting to and uti-
lizing nature. The production techniques, agricultural management experiences,
and traditional agricultural knowledge they contain offer important insights and
reference value for the sustainable development of agriculture. They represent
both a typical mountain ecological agriculture model and an outstanding eco-
logical and cultural landscape, as well as an extremely precious agricultural
cultural heritage. Among them, rice terraces constitute an extremely represen-
tative and important type. Against the backdrop of rapid industrialization and
urbanization, the disadvantages of rice terraces—such as high labor intensity and
low production efficiency due to the inability to employ mechanized operations
—have become increasingly prominent. In some places, the unreasonable devel-
opment of tourism has also given rise to numerous problems in the ecological
environment and socio-cultural aspects of terrace agricultural systems, and even
led to the collapse of terraces due to conversion to dryland farming or abandon-
ment. The issues of rice terrace conservation and sustainable development have
attracted increasing attention from scholars across different disciplines. Based
on a systematic collection of domestic and international research literature on
rice terrace conservation, this paper analyzes from the perspectives of conser-
vation objects, conservation measures, main problems, and their causes. The
study shows that: 1) The conservation objects of rice terraces include three com-
ponents: terrace landscape, terrace ecology, and terrace culture. Among them,
terrace landscape includes terrace structure, water source conservation forests,
farmland irrigation systems, and villages; terrace ecology includes traditional
crop varieties, biodiversity, farmland environmental quality, and traditional
smallholder integrated management models; terrace culture includes material
culture such as residents’clothing and buildings, as well as intangible culture
composed of spiritual culture like songs, dances, and festivals, and institutional
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culture like water resource management and forest management. 2) The main
causes of problems such as terrace landscape destruction, environmental pollu-
tion, biodiversity reduction, and traditional culture facing loss mainly lie in the
impact of modern technology, market demand-driven forces, low comparative
benefits of traditional agriculture, and unreasonable development of alternative
industries. 3) The main conservation measures for rice terraces include: mod-
erate industrial development, constructing and improving conservation manage-
ment systems and mechanisms, and strengthening scientific research. Future re-
search on rice terrace conservation should, while emphasizing multidisciplinary
integrated research, focus on internal and external factors of terrace system
degradation, long-term monitoring and dynamic assessment, suitable industrial
development models and pathways, and tracking and evaluation of typical cases.
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Abstract

Terraces are ancient agricultural field systems created by ancestors according
to local terrain that still perform production functions today. These land use
systems clearly demonstrate human wisdom in adapting to and taking advan-
tage of the natural environment. The cultivation and management experiences
and traditional agricultural knowledge embedded in terrace systems can offer
important insights and references for the sustainable development of modern
agriculture. With industrialization and urbanization, however, the limitations
of terrace agriculture in production efficiency have become increasingly obvious.
The terrain constraints on using farm machinery, combined with overwhelming
tourism development, have led to a series of natural and man-made environ-
mental and societal problems. These negative effects have brought terrace agri-
culture to the brink of collapse. Consequently, numerous research projects on
terrace agriculture protection have been conducted.

This paper reviews available literature on rice terrace protection across three as-
pects: protected objects, existing problems and causes, and protective measures.
The protected objects primarily comprise landscapes, ecosystem services, and
social cultures in rice terrace areas. Protected landscape elements include ter-
race structures, water conservation forests, farm irrigation systems, and villages.
Key protected objects within ecosystems encompass traditional crop varieties,
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biodiversity, environmental quality of terraces, and comprehensive agricultural
patterns. Protected social culture mainly consists of material cultures (e.g., tra-
ditional costumes and old buildings), spiritual cultures (e.g., ethnic songs and
dances and traditional festivals), and institutional cultures (e.g., management
of water resources and forests). Challenges facing rice terrace systems include
landscape destruction, environmental pollution, biodiversity loss, and disappear-
ance of traditional cultures. These challenges are primarily caused by impacts of
modern science and technology, market demands, low comparative advantages
of traditional agriculture, and unscientific industrial development. In response
to these challenges, protective measures need to be implemented across three cat-
egories: reasonable industrial development, building institutions and protective
management mechanisms, and developing scientific research. Future studies on
rice terrace conservation should focus on mechanisms of key terrace issues, case
studies, comprehensive subject researches, long-term observation, and industrial
development research.

Keywords: Rice terraces system; Globally Important Agricultural Her-
itage Systems (GIAHS); China Nationally Important Agricultural Heritage
Systems (China-NIAHS); Eco-cultural landscape; Mountain eco-agriculture;
Agro-biodiversity; Sustainable agricultural development

Terraces are step-like farmlands created by mountain residents over generations
to meet food needs, and can be divided into water terraces (rice terraces) and
dry terraces. Built according to mountain topography, terraces continue to
perform production functions today, embodying human wisdom in adapting
to and utilizing nature. The production techniques, agricultural management
experiences, and traditional agricultural knowledge they contain offer impor-
tant insights and references for modern agricultural sustainable development
[1–2]. The origin and development of terraces have undergone complex his-
torical processes, reflecting changes in social productivity and relations [3–4].
Because terraces are mostly distributed in remote mountainous areas with poor
transportation and information access, unique social and cultural characteristics
have formed under closed environments [5–6], giving terrace agricultural systems
multiple functions and values. Due to their long history, rich biodiversity, and
embodiment of traditional knowledge and techniques, they are considered im-
portant agricultural heritage systems. By the end of 2015, seven rice terrace
sites had been designated as China Nationally Important Agricultural Heritage
Systems (China-NIAHS). Among them, the Hani terraces in Honghe Hani and
Yi Autonomous Prefecture, Yunnan Province, were designated as a Globally
Important Agricultural Heritage System (GIAHS) by the FAO in 2010 and in-
scribed on the UNESCO World Heritage List in 2013 due to their massive scale,
beautiful landscape, and unique ethnic culture. The Ziquejie terraces in Xinhua
County, Hunan Province, were recognized as one of the first World Heritage
Irrigation Structures in 2013 for their ancient and ingenious irrigation system.

While rapid tourism development has brought economic benefits to local areas, it
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has also triggered negative impacts such as dramatic social and cultural changes
[8], economic conflicts among different stakeholder groups [9], and ecosystem de-
struction and environmental pollution [10]. Meanwhile, against the backdrop of
rapid industrialization and urbanization, terrace agriculture has suffered major
shocks due to low mechanization levels, high labor intensity, and low compara-
tive benefits, with some areas even experiencing abandonment and terrace col-
lapse [11–12]. These issues have attracted scholars’attention, especially since the
FAO launched the GIAHS project in 2002, prompting researchers from differ-
ent disciplines to explore terrace conservation from various perspectives [13–15].
Based on a comprehensive collection of domestic and international literature
on rice terrace conservation, this paper reviews research progress across three
aspects: conservation objects, problems and causes, and protection approaches.
It also analyzes existing research gaps and future priorities to provide references
for researchers and managers.

1. Conservation Objects of Rice Terraces
Rice terraces constitute a complex ecosystem encompassing social, economic,
and natural factors; therefore, their conservation should be comprehensive and
systematic. Current research primarily focuses on three aspects: terrace land-
scape, terrace ecology, and terrace culture.

1.1 Terrace Landscape

The rich, dynamic landscape characteristics of rice terraces and their associated
socio-cultural systems have become valuable tourism resources [7], attracting
increasing numbers of visitors. However, rapid tourism development has created
challenges. Rice terraces are distributed in mountainous areas with variable
climates and frequent geological disasters, making it difficult to maintain system
stability. Constrained by natural conditions, water and nutrients required for
production are more difficult to obtain than in plain areas. Nevertheless, rice
terraces have not only maintained normal production for thousands of years but
also demonstrated strong adaptability to extreme climate events [16], which is
inevitably related to scientific terrace landscape structures [17–18]. The terrace
landscape is a“materialized”composite system that includes not only the terraces
themselves but also the forest ecosystem above them and the water system
connecting forests, villages, and terraces [19–20]. Therefore, conserving the
rice terrace landscape essentially means protecting farmland structure, water
conservation forests, irrigation systems, and village systems (Table 1 ).

Regarding the terraces themselves, ridges are the most important factor for
water, fertilizer, and soil conservation, maintaining both production functions
and landscape stability [21], and constitute the core of rice terrace landscapes.
Research shows that ridge stability is influenced by water depth, plow layer
thickness, and vegetation coverage [22], and can be damaged by burrowing ani-
mals and sudden changes in soil moisture content [23].
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Planting patterns are the determining factor for rice terrace landscapes. Con-
verting paddy fields to dry land or abandoning them not only destroys aesthetic
appeal but also affects terrace stability. Studies indicate that water terrace area
and spacing are important elements forming visual aesthetics; converting paddy
to dry land reduces terrace scale, disrupts distribution rhythm, and diminishes
beauty [24]; abandonment increases the incidence of terrace collapse and land-
slides [25], thereby destroying terrace landscapes. Therefore, terrace ridges and
planting patterns are important conservation targets.

Beyond farmland itself, villages and their upper water source forests and sacred
forests, as well as irrigation systems, are integral components of terrace land-
scapes. The balanced structure of farmland and forest and the three-dimensional
distribution pattern of forest-village-terrace represent important expressions of
harmonious beauty [24]. Functionally, rational village layout ensures conve-
nience for farmers’field work, while forest water conservation functions can
effectively regulate uneven temporal distribution of precipitation. Irrigation
canal networks channel water from forests to villages, then divert nutrient-rich
water from villages to lower fields, ensuring year-round water and nutrient sup-
ply for terraces [26–27], overcoming the shortcomings of uneven spatiotemporal
precipitation distribution and lack of reservoir storage in mountainous areas [28].
Therefore, villages, water conservation forests, and irrigation systems are also
conservation objects.

Additionally, the large landscape of forest-village-terrace-water system and small
landscapes of settlements, forests, and terraces have become important tourism
resources due to their aesthetic value, playing a significant role in promoting
the multifunctionality of terrace agriculture and local economic development.

1.2 Terrace Ecology

Constrained by topography, rice terraces have maintained traditional small-scale
farming patterns, diversified crop varieties, and eco-agricultural models such as
rice-fish and rice-duck systems. These practices preserve rich traditional rice
variety resources, protect farmland biodiversity, ensure ecosystem stability, and
guarantee safe agricultural production, maintenance of good farmland ecological
environments, and supply of diverse foods [26,29–31]. Research shows that in
the Honghe Hani terrace region alone, over 100 traditional rice varieties are
preserved, with the genetic diversity index of red rice being three times that
of modern improved varieties. These varieties are resistant to poor soil and
diseases, giving them strong adaptability to plateau environments and more
stable yields than introduced varieties [32], which is significant for new variety
breeding.

Studies in Honghe Hani terraces, Yunnan and Congjiang, Guizhou show that
food webs in rice-fish, rice-duck, and rice-fish-duck ecological agriculture models
are more complex with more trophic levels than those in large-scale monoculture
systems. The mutual constraints arising from these complex nutritional relation-

chinarxiv.org/items/chinaxiv-201711.00287 Machine Translation

https://chinarxiv.org/items/chinaxiv-201711.00287


ships among organisms make agricultural ecosystem structures more stable [33–
34]. Planting multiple different traditional rice varieties in adjacent small fields
dilutes pathogenic genes due to large differences in crop genotypes, effectively re-
ducing the probability of diseases and pests such as rice blast and planthoppers
[35].

Due to transportation constraints, economic limitations, and the regulatory ca-
pacity of rice terrace composite farming systems, chemical inputs such as pes-
ticides and fertilizers are rarely used, making farmland water and soil environ-
ments cleaner than in chemical agriculture [34]. Moreover, composite agricul-
tural management models have higher solar energy conversion efficiency and
more vibrant systems, reducing pressure on farmland environments [36] and
maintaining good environmental quality in rice terraces.

The composite planting patterns, crop variety and related species diversity, and
clean water and soil environmental quality provide special advantages for devel-
oping high-quality agriculture with distinctive, organic, and green characteris-
tics.

1.3 Terrace Culture

Unique cultural characteristics constitute an internal force for rice terrace land-
scape and ecological conservation, forming an important foundation for their
long-term stable development [37–38]. These intangible cultures, derived from
terrace production activities and expressed through agricultural experience, tra-
ditional customs, festivals, beliefs, and worship, as well as cultures attached to
physical objects like buildings and costumes, act as invisible forces maintaining
terrace landscape and ecological stability [17]. These cultures can be summa-
rized into three categories (Table 2 ): material culture, spiritual culture, and
institutional culture [39].

In terms of material culture, traditional costumes and ornaments in many ter-
race areas feature exquisite craftsmanship, beautiful patterns, complex tech-
niques, and rich cultural connotations [6,40]. Various traditional buildings are
aesthetically pleasing, ingeniously designed, and practically constructed, har-
moniously integrating with the natural environment [41–42]. Traditional village
layouts demonstrate wisdom in utilizing topography, ecological environments,
and land [43]. Terrace dietary culture embodies people’s adaptation to natu-
ral environments and wisdom in rational resource utilization [44]. Agricultural
production experience guides people in timely farming practices [45], while agri-
cultural tools in terrace areas demonstrate effectiveness for terrace production
[46–47]. This unique material culture reflects adaptation to and stability of ter-
race production and life, meeting local needs for production, living, and social
interaction.

Spiritual culture in rice terrace systems contributes significantly to terrace main-
tenance. Many festivals and customs are related to terrace production, such as
eating new rice festivals during harvest [48–49]. Worship of forests, prohibitions
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on cutting water source forests, and village deity worship protect normal terrace
production [50]. Many songs and dances in terrace areas originate from agri-
cultural labor behaviors [51], while myths, legends, and beliefs generally teach
people how to protect terraces to obtain good results [52–53]. This spiritual
culture either guides people to protect terraces, constrains destructive behav-
iors, or transmits labor knowledge, thereby maintaining long-term production
functions.

Institutional culture ensures terrace system stability by mandatorily managing
people’s behavior. Protection research mainly involves water resource man-
agement, forest management, village regulations, and traditional customs [54],
which provide institutional guarantees for terrace production systems. Even
today, with scientific thinking becoming increasingly popular, these remain the
most effective forces for stabilizing terrace systems.

2. Problems and Causes in Rice Terrace Systems
2.1 Problems Facing Rice Terraces

Against the backdrop of rapid urbanization and industrialization, influenced by
economic benefits and changes in production and lifestyle, the sustainability of
both natural ecosystems and socio-cultural systems in rice terrace systems faces
numerous challenges.

Regarding terrace landscapes, deforestation of water source forests has reduced
water conservation capacity. Irrigation canal systems have been damaged by
road construction, exacerbating soil erosion and landslides. Due to climate
change and high water consumption, problems such as insufficient water supply
and ridge collapse have become serious [54]. Village renovation and construc-
tion have replaced traditional dwellings with modern buildings that are sturdy,
practical, and convenient to build [55]. The use of large excavators and tourism
development have led to new residential construction along roads, which can no
longer reflect the characteristics of adapting to mountain topography [56].

In terms of terrace ecology, introduction of high-yield crop varieties has replaced
abundant local traditional varieties, reducing crop genetic and species diversity.
Heavy use of pesticides and fertilizers has caused soil compaction, salinization,
pesticide residue exceedance [54], and heavy metal pollution [57], leading to
declining farmland environmental quality and increasing food safety risks. Due
to water shortages and higher labor costs for rice cultivation compared to dry-
land farming, many farmers have converted rice cultivation to dryland crops,
reducing terrace-related biodiversity [58].

Regarding terrace culture, transmission of intangible cultural heritage such as
local dialects, traditional handicrafts, folk songs and dances, customs, and agri-
cultural proverbs faces difficulties [18,54]. Ethnic costumes and ornaments are
worn less frequently, and ethnic cultural characteristics are increasingly diluted
[59]. Young people mostly work outside their hometowns, agricultural produc-
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tion knowledge and experience face loss, and traditional cultural transmission
mechanisms are gradually disappearing [60]. Overly commercialized tourism
development models, catering solely to tourist needs, have caused distortion of
traditional culture, while rising living costs or deteriorating living environments
in traditional villages have prompted residents to relocate [60].

2.2 Analysis of Main Causes

The causes of these problems are multifaceted, involving both natural condition
changes and, more significantly, human factors. First, improved transportation
and increased scientific and cultural knowledge in terrace areas are dismantling
traditional cultural systems that once sustained survival, weakening love, wor-
ship, and reverence for terrace systems and reducing the constraining power of
traditional culture on behavior [61]. Second, under market-oriented conditions,
increased employment opportunities combined with low comparative benefits
of traditional agriculture in terrace areas have led many farmers to abandon
traditional management practices or migrate for non-agricultural work [15,29].
Third, driven by market demand and economic development, water conservation
forests have been cut down and replaced with economic forests, destroying the
stability of the terrace natural environment [58,62]. Fourth, unscientific tourism
development models have altered traditional landscape structures and impacted
traditional culture [55].

3. Protection Approaches for Rice Terraces
3.1 Industrial Development Driving Terrace Conservation

The foundation for conserving terrace landscapes, ecology, and culture lies in
terrace agricultural production and related industries based on terrace natu-
ral and human resources. Therefore, promoting terrace conservation through
industrial development becomes the primary choice.

First is tourism development. Utilizing terrace natural resources and envi-
ronmental advantages to develop ecotourism enables farmers to achieve self-
development while achieving ecological and environmental protection [2]. Using
folk culture and agricultural production processes in terrace areas to develop
ethnic and leisure agriculture; using terrace scenery to develop sightseeing, pho-
tography, and sketching tourism; using traditional agricultural procedures to
develop experiential tourism involving tea picking and processing, loach catch-
ing, fish catching, snail collecting, and rice wine brewing, as well as health
tourism; using mountain environments to develop outdoor sports tourism; and
using the historical, ecological, and agricultural advantages of terrace agricul-
tural heritage to establish research, education, and publicity bases for thematic
tourism. Through these diverse tourism forms, local farmers’cultural pride and
consciousness can be effectively enhanced [29,63]. From a holistic conservation
perspective, gradually integrating local ethnic culture as “living heritage”with
terraces and villages to establish eco-museum tourism development models [64]
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represents an effective industry-driven conservation approach.

Second is developing high-quality characteristic agriculture using distinctive bio-
logical resources and environmental advantages. This includes developing char-
acteristic agricultural products such as terrace red rice, purple rice, glutinous
rice, fish, ducks, and eggs; developing green or organic agricultural products
using the good ecological environment of terraces; and using the traditional
culture, farming methods, crop varieties, and ecological agriculture elements
contained in World Heritage and agricultural heritage brands to increase prod-
uct prices [2,29]. Developing compound eco-agricultural models such as rice-
fish-duck, rice-snail, and rice-loach systems can improve farmland production
efficiency and benefits [65].

3.2 Institutional Construction Promoting Terrace Conservation

First is improving the terrace system regulatory framework. Currently, typ-
ical rice terrace systems worldwide have been designated as GIAHS, NIAHS,
or World Heritage sites, making terrace system conservation an important task
for local governments. Institutionalizing and legalizing terrace heritage con-
servation management to prevent and constrain destructive behavior is one of
the most effective approaches [66–67]. For example, local governments should
promptly formulate and issue locally suitable and operable management regula-
tions to legalize terrace heritage conservation [66–67]; develop systems limiting
tourist numbers based on terrace landscape carrying capacity [62]; and pro-
tect primary forests in terrace areas and control economic tree planting ranges
through local laws and regulations to ensure terrace system stability [58].

Second is establishing traditional culture inheritance mechanisms. Establishing
folk organizations to supervise and guide tourism’s utilization and management
of cultural resources in terrace areas can prevent cultural abuse [58]. Building a
culture-industry-led inheritance model, such as government-led models through
protection regulations, resource provision, and participation in folk cultural ac-
tivities [68], and improving public cultural cognition through various traditional
culture publicity and display activities can facilitate cultural transmission [69].

Third is establishing reasonable benefit distribution and compensation mecha-
nisms. Terrace conservation requires multi-party participation, so compensation
mechanisms for ecological and cultural protection must be established to en-
able community residents to share benefits from conservation and development,
creating synergy among enterprises, residents, and government [2,60]. Benefit-
sharing mechanisms can take various forms, such as developing ecological com-
pensation standards for reduced pesticide and fertilizer use based on farmer
willingness-to-accept surveys and government cost-benefit analysis, encourag-
ing farmers to develop eco-agriculture and enjoy its benefits; or determining
government price compensation for organic conversion period rice by compar-
ing input-output differences between terrace and plain areas, reducing organic
production risks through price compensation to encourage organic production
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[15].

3.3 Scientific Support for Terrace Conservation

Rice terrace systems are sustainable agricultural production systems, and rig-
orous scientific research can help improve conservation and management levels.
For example, Sharda et al. [70] found that maintaining a 1:4 ratio between level
and sloping terraces in India’s sub-humid regions minimizes profit risks during
rainy seasons. Researchers have proposed establishing multidisciplinary research
teams for long-term study of rice terrace natural-social-economic systems to en-
sure scientific conservation and development measures. For instance, landscape
ecology researchers could study forest-village-terrace structures and ratios to
guide land use composition and ratio planning for terrace cultural landscapes;
ethnology and anthropology researchers could deeply study Hani culture to pro-
mote fine traditions and abandon undesirable ones, enabling cultural inheritance
and optimization [18].

4. Research Prospects
4.1 Problems in Existing Research

Through reviewing domestic and international research results, this paper sum-
marizes rice terrace conservation research across three aspects: conservation ob-
jects, main problems and causes, and protection approaches (Figure 1 [Figure 1:
see original paper]). Despite years of effort and significant progress providing
strong support for conserving this important agricultural heritage, gaps remain
compared to urgent conservation needs. Main problems include:

First, in terms of research scale, most existing studies are macro-level con-
servation concept discussions with few specific case studies. Although many
researchers have proposed promoting conservation through tourism and high-
quality characteristic agriculture, most remain at the macro conceptual level,
lacking studies on implementation mechanisms and research on operable in-
dustry type selection, organizational forms, spatial layout, risks, and economic
benefits.

Second, regarding research methods, there are many descriptive studies but few
convincing quantitative analyses, and even fewer studies using longitudinal or
horizontal comparative analysis across time and space, consequently affecting
the scientific validity and operability of proposed conservation measures.

Third, from the perspective of protection mechanism construction, there is lit-
tle research on multi-party participation and analysis of games and cooperation
among stakeholders. Studies on how tourism income distribution mechanisms
affect participants’conservation enthusiasm or on farmers’and enterprises’will-
ingness regarding government-promoted characteristic agriculture are virtually
nonexistent.
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Fourth, regarding research content, studies on the mechanisms of terrace prob-
lem generation are insufficient. Most existing research provides general descrip-
tions of terrace problems, while systematic research from social, economic, and
natural perspectives remains inadequate.

4.2 Future Research Priorities

Based on conservation requirements for rice terrace agricultural heritage sys-
tems and sustainable agricultural and rural development needs, future rice ter-
race conservation research should focus on several aspects: First, conducting
scientific research on problem diagnosis and generation mechanisms in specific
regions to objectively reveal internal mechanisms; second, developing scenario
simulation studies for specific problems to improve operability and effectiveness
of conservation and management measures; third, advocating multidisciplinary
comprehensive research to achieve holistic protection of ecological, economic,
and socio-cultural systems; fourth, organizing long-term tracking studies to com-
prehensively understand terrace system changes and effectiveness of different
conservation measures; and fifth, strengthening research on integration models
and spatial layout of primary, secondary, and tertiary industries to construct
new industrial systems for terrace agricultural systems.

References
[1] Min Q W. GIAHS: A new kind of world heritage[J]. Resources Science, 2006,
28(4): 206–208
[2] Min Q W. Characteristics and protection of agro-cultural heritage of Hani
terrace[J]. Academic Exploration, 2009(3): 12–14
[3] Jiang Y J, Li S J, Cai D S, et al. The genesis and paleoenvironmental
records of Longji agricultural terraces, southern China: A pilot study of human-
environment interaction[J]. Quaternary International, 2014, 321: 12–21
[4] Lu X Q, Dong Q. The historical process and spatial distribution of the eco-
nomic development in mountainous areas of the southern China[J]. Journal of
Chinese Historical Geography, 2010, 25(4): 31–46
[5] Li H Y. Explanations to clothing culture of Hani ethnic minority —Visiting
the Hani culture researcher Huang Shaowen[J]. Chinese Nationalities, 2007(6):
40–44
[6] Mao Y Q. Hani terraced culturalism[J]. Agricultural Archaeology, 1991(3):
291–299
[7] Chen Y S, Zhai F D. The terrace tourism development research in China[J].
Rural Economy, 2007(11): 60–63
[8] Mason P. Tourism Impacts, Planning and Management[M]. 2nd ed. Oxford:
Taylor & Francis, 2008: 56–68
[9] Zhang H Y, Li L L. Interest conflict and coordination among stakeholders
of tourism industry in Southwest ethnic regions based on harmonious society
construction[J]. Guizhou Ethnic Studies, 2011(6): 55–60
[10] Gong J, Lu L. Development of research on environmental impacts of tourism

chinarxiv.org/items/chinaxiv-201711.00287 Machine Translation

https://chinarxiv.org/items/chinaxiv-201711.00287


and its implication[J]. Journal of Natural Resources, 2007, 22(4): 545–556
[11] Chen X H, Wang L H, He L L. An analysis of factors affecting grain yield
in Hani terrace[J]. Journal of Jiangxi Agricultural University: Social Sciences
Edition, 2007, 6(2): 67–69
[12] Shi J C. Honghe Hani terraced fields: Protection and development of con-
fusion in application for the list of world heritage[J]. Academic Exploration,
2009(3): 19–23
[13] Liu M C, Xiong Y, Yuan Z, et al. Standards of ecological compensation
for traditional eco-agriculture: Taking rice-fish system in Hani terrace as an
example[J]. Journal of Mountain Science, 2014, 11(4): 1049–1059
[14] Duan M C, Liu Y H, Zhang X, et al. Agricultural disease and insect-pest
control via agro-ecological landscape construction[J]. Chinese Journal of Eco-
Agriculture, 2012, 20(7): 825–831
[15] Zhang Y X, Liu M C, Min Q W, et al. Period of organic conversion in agri-
cultural heritage sites —Taking paddy rice of Hani terrace in Honghe County of
Yunnan Province as an example[J]. Journal of Natural Resources, 2015, 30(3):
374–383
[16] Bai Y Y, Min Q W, Liu M C, et al. Resilience of the Hani rice terraces sys-
tem to extreme drought[J]. Journal of Food, Agriculture & Environment, 2013,
11(3/4): 2376–2382
[17] Jiao Y M. Study on the cultural ecology system of Hani terraced fields[J].
Human Geography, 1999, 14(S1): 56–59
[18] Jiao Y M, Cheng G D, Xiao D N. A study on the cultural landscape of
Hani’s terrace and its protection[J]. Geographical Research, 2002, 21(6): 733–
741
[19] Xu W S, You W, Li Y L, et al. Preliminary study on environmental factors
influencing natural gravity irrigation in Ziquejie terrace[J]. Journal of Yangtze
River Scientific Research Institute, 2011, 28(10): 69–74
[20] Yao M, Cui B S. The vertical characteristics of ecosystem of Hani’s terrace
paddy field in Yunnan, China[J]. Acta Ecologica Sinica, 2006, 26(7): 2115–2124
[21] Liu S L, Dong Y H, Li D, et al. Effects of different terrace protection mea-
sures in a sloping land consolidation project targeting soil erosion at the slope
scale[J]. Ecological Engineering, 2013, 53: 46–53
[22] Wang D Q, Jiao Y M, He L P, et al. Assessment on water source stabil-
ity of the Hani Terrace landscape based on river-ditch connectivity[J]. Chinese
Journal of Ecology, 2014, 33(10): 2865–2872
[23] Ma C W, Wang Y F. Analysis of ecological anthropology on Hani fish ponds
in Ailao mountain —Taking Quanfu Village, Yuanyang County as an example[J].
Southwest Frontier Ethnic Research, 2012(1): 1–8
[24] Jiao Y M, Yang Y J, Hu W Y, et al. Analysis of the landscape pattern and
aesthetic characteristics of the Hani terraced fields[J]. Geographical Research,
2006, 25(4): 624–632
[25] Lesschen J P, Cammeraat L H, Nieman T. Erosion and terrace failure due
to agricultural land abandonment in a semi-arid environment[J]. Earth Surface
Processes and Landforms, 2008, 33(10): 1574–1584
[26] Xu H F, Wang Q G, Bai J H, et al. Changes of phosphate and ammonium

chinarxiv.org/items/chinaxiv-201711.00287 Machine Translation

https://chinarxiv.org/items/chinaxiv-201711.00287


nitrogen in irrigated waters of Hani terrace wetlands along the elevation gradi-
ents[J]. Procedia Environmental Sciences, 2010, 2: 1368–1373
[27] Rao B Y, Zhou C X, Wang J, et al. Research on the rational allocation of
water resources in Hani terrace irrigation area[J]. Journal of Water Resources
and Water Engineering, 2009, 20(6): 38–41
[28] Li Y K, Li J, Feng S H, et al. Analysis on hydrological element changes in
core area of Hani Terrace[J]. Forest Inventory and Planning, 2010, 35(4): 38–40
[29] Xu Y Q, Li K D. Protection and development of Hani terraced agricultural
cultural heritage in Honghe County[J]. Agricultural Archaeology, 2013(1): 279–
281
[30] Feng J C, Shi S, He S J. Hani terrace ecosystem in Yunnan Province[J].
Journal of the CUN: Natural Sciences Edition, 2008, 17(S): 146–152
[31] Lu X, Yang Z X, Xu Y B, et al. Effects of different nitrogen fertilizer use
level on yield component and grain yield in Yuanyang terrace[J]. Journal of Yun-
nan Agricultural University, 2011, 26(3): 376–381
[32] Lu X Y. Study on rice-planting tradition and reservation of Hani rice ter-
race cultural landscape heritage[D]. Beijing: Tsinghua University, 2012
[33] Xia Q, Shen M. Analysis on reasons for red rice flourishing and its features
from Yuanyang terrace —A case study of moon valley[J]. Journal of Anhui Agri-
cultural Sciences, 2014, 42(30): 10826–10828
[34] Zhang D, Min Q W, Cheng S K, et al. Ecological studies on the food web
structures and trophic relationships of multiple species coexistence in paddy
fields using stable carbon and nitrogen isotopes[J]. Acta Ecologica Sinica, 2010,
30(24): 6734–6740
[35] Xie J, Hu L L, Tang J J, et al. Ecological mechanisms underlying the sustain-
ability of the agricultural heritage rice-fish coculture system[J]. Proceedings of
the National Academy Sciences of the United States of America, 2011, 108(50):
E1381–E1387
[36] Zhu Y Y, Chen H R, Fan J H, et al. Genetic diversity and disease control
in rice[J]. Nature, 2000, 406(6797): 718–722
[37] Yang H L, Lü Y, Jiao W J, et al. Analysis on driving factors of land use
change in traditional agricultural regions: An empirical study based on house-
hold behaviors[J]. Resources Science, 2010, 32(6): 1050–1056
[38] Jing J F. Place attachment and agriculture cultural heritage protection of
Ziquejie terrace[D]. Xiangtan: Xiangtan University, 2014
[39] Yang Z Q. Research on ecological wisdom in ethnic terrace culture in
Yuecheng Mountains —Taking Longji terrace, Longsheng County as a case[J].
Agricultural Archaeology, 2010(6): 397–399
[40] Deng L P. Terraced-fields culture and the costume of the Hani People[J].
Decoration, 2007(3): 36–37
[41] Zhuang L, Li L P. Protection and development strategy for terrace heritage
residential buildings of Yuanyang[J]. Value Engineering, 2014(5): 98–100
[42] Tang X Y, Min Q W, He L. Measurement and regulation of socio-cultural
impact of tourism in agro-cultural heritage site —A case study of Longji Ping’
anzhai Terrace in Guilin, Guangxi[J]. Chinese Journal of Eco-Agriculture, 2012,
20(6): 710–716

chinarxiv.org/items/chinaxiv-201711.00287 Machine Translation

https://chinarxiv.org/items/chinaxiv-201711.00287


[43] Wang L. The study on cultural landscape heritage —A case of Longji Ter-
races in Guangxi[J]. Study of Ethnics in Guangxi, 2009(1): 177–183
[44] Zhang W, Wang S Y. Study on the patterns of obtaining foods of the ethnic
minority in Yunnan[J]. Human Geography, 2006, 21(4): 106–108
[45] Gong G M. Relationship between environment and society demonstrated
by Hani’s traditional way of living and production[J]. Journal of Dalian Nation-
alities University, 2014, 16(2): 108–112
[46] Gan M Y, Zhu J F, Xia Y, et al. Study on traditional pactrometer plow
in Hani Terraced Area, Honghe, Yunnan[J]. Journal of Anhui Agricultural Sci-
ences, 2015, 43(18): 322–325
[47] Song Z L. Agricultural tools of Miao ethnic minority, Guizhou[J]. Agricul-
tural Archaeology, 1983(1): 172–181
[48] Wang D Q, Jiao Y M. A research on the festival culture diversity of Hani
village terrace culture landscape-heritage[J]. Yunnan Geographic Environment
Research, 2013, 25(3): 100–103
[49] Shen F M, Li Y L. An ecological exploration of rice planting culture and
terrace landscape —Taking Longji terrace as an example[J]. Guangxi Ethnic
Studies, 2012(2): 128–133
[50] Qin Z. Secret rituals: A Hani case study[J]. Studies in National Art, 2004(5):
60–68
[51] Xiang L, Li Q L. A discussion on the cultural aspects of Hani dance[J].
Journal of Yuxi Teachers College, 2005, 21(9): 37–38
[52] Li Y F, Yang F W. Miao’s cultivation of paddy and sacrificial rites[J].
Guizhou Ethnic Studies, 2001, 21(1): 99–107
[53] Zeng H P, Zhao M H, Yang S H, et al. Contrastive research of the landscape
space patter in habitation of Naxi Nationality and Han Nationality in Shangri-
La County, Yunnan[J]. Research of Environmental Sciences, 2007, 20(6): 56–60
[54] Wang L, Wang L, Yang B H, et al. Preliminary study on Hani terraced-
field water culture and its protection[J]. China Rural Water and Hydropower,
2007(8): 42–44
[55] Han X J. Survival and development: Conflicting choice of folk village —A
survey on folk villages in Yunnan Province[J]. Social Science Research, 2010(3):
101–106
[56] Zong L P, Jiao Y M, Li S H, et al. The rural settlement landscape and
its evolution in Hani rice terrace culture landscape areas: A case study of the
Quanfuzhuang Middle Village, Yuanyang County, Yunnan[J]. Tropical Geogra-
phy, 2014, 34(1): 66–75
[57] Bai J H, Xiao R, Gong A D, et al. Assessment of heavy metal contamination
of surface soils from typical paddy terrace wetlands on the Yunnan Plateau of
China[J]. Physics and Chemistry of the Earth, Parts A/B/C, 2011, 36(9/11):
447–450
[58] Lu P. Ecological problems and their solutions of Honghe Hani terraced
fields[J]. Agricultural Archaeology, 2012(4): 195–198
[59] Hu L B. A research of cultural landscape evolvement and its driving force
on northern of Guangxi national tourism village —A case study of Guangxi, the
Jinkeng Village[D]. Guilin: Guilin University of Technology, 2011

chinarxiv.org/items/chinaxiv-201711.00287 Machine Translation

https://chinarxiv.org/items/chinaxiv-201711.00287


[60] Tang X Y, Min Q W. Protection and inheritance of ethnic cultures in agro-
cultural heritage tourism community: A case study of Ping’an Village of Guilin
City, Guangxi[J]. Journal of Guangxi Normal University: Philosophy and Social
Sciences Edition, 2010, 46(4): 121–124
[61] Xu Y Q. Commercialization, sense of belonging and population migration
—An exploration of the flow of migrant workers in Hani villages and its social
impacts[J]. Journal of Southwest Petroleum University: Social Sciences Edition,
2013, 15(2): 10–13
[62] Li J M, Deng M. Research on agriculture culture and terraced landscape
protection mechanism of Longji terrace[J]. Agricultural Archaeology, 2014(4):
324–328
[63] Zhang J G, He F, Xiao S H, et al. Tourism development for terraced fields
in the Regions South of the Yangtze River from the perspective of agricultural
heritage preservation: Taking Meiyuan terraced fields of Zhejiang as case ex-
ample[J]. Journal of Central South University of Forestry & Technology, 2011,
31(3): 47–53
[64] He J W. Study on tourism development of agricultural culture heritage
of ethnic groups in Guangxi[J]. Journal of Anhui Agricultural Sciences, 2010,
38(19): 10300–10302
[65] Huang X J. Ecological fish farming technology and benefit analysis on
Honghe Hani terrace[J]. Yunnan Agricultural Science and Technology, 2013(3):
59–60
[66] Min Q W, He L, Sun Y H, et al. On the value, conservation and sustain-
able development of GIAHS pilot sites in China[J]. Chinese Journal of Eco-
Agriculture, 2012, 20(6): 668–673
[67] Wang L, Wang L, Li J. Probe to the models of protecting and exploiting
Hani terrace[J]. China Rural Water and Hydropower, 2008(4): 46–47
[68] Xiao Q H, Sang S Y. Guizhou ethnic folk cultural heritage and develop-
ment under the perspective of cultural consumption[J]. Guizhou Social Sciences,
2012(4): 133–136
[69] Wang J Z, Wang P Z. On the conservation and utilization of China’s agri-
cultural Heritage[J]. China Cultural Heritage Scientific Research, 2013(1): 38–
42
[70] Sharda V N, Dogra P, Sen D R. Comparative economic analysis of inter-
crop based conservation bench terrace and conventional systems in a sub-humid
climate of India[J]. Resources, Conservation and Recycling, 2015, 98: 30–40

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-201711.00287 Machine Translation

https://chinarxiv.org/items/chinaxiv-201711.00287

	A Review of Research on the Conservation of Rice Terrace Agricultural Heritage: Postprint
	Abstract
	Full Text
	A Review of Conservation of Rice Terraces as Agricultural Heritage Systems*
	Abstract

	1. Conservation Objects of Rice Terraces
	1.1 Terrace Landscape
	1.2 Terrace Ecology
	1.3 Terrace Culture

	2. Problems and Causes in Rice Terrace Systems
	2.1 Problems Facing Rice Terraces
	2.2 Analysis of Main Causes

	3. Protection Approaches for Rice Terraces
	3.1 Industrial Development Driving Terrace Conservation
	3.2 Institutional Construction Promoting Terrace Conservation
	3.3 Scientific Support for Terrace Conservation

	4. Research Prospects
	4.1 Problems in Existing Research
	4.2 Future Research Priorities

	References


