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PREFACE

C. Mileto !, F. Vegas !, V. Cristini !, L. Garcia-Soriano !

! Research Centre for Architecture, Heritage and Management for Sustainable Development (PEGASO),
Universitat Politécnica de Valéncia, Valencia, Spain - (cami2, fvegas, vacri)@cpa.upv.es, ligarso@upv.es

Without a doubt 2020 will be remerabered worldwide as the year of risk and emergency, in this case a health emergency, and of new
communication technologies. When work began in 2018 on the organisation of “HERITAGE2020 (3DPast | RISK-Terra), International
Conference on Vernacular Architecture in World Heritage Sites. Risks and New Technologies”, the new technologies applied to
vernacular heritage and risk were on the rise, although nobody could have foreseen how central they would become to everyday life in
2020. “HERITAGE2020 (3DPast | RISK-Terra), International Conference on Vernacular Architecture in World Heritage Sites. Risks
and New Technologies” is organised within the framework of two research projects. The first, “3D Past — Living and visiting European
World Heritage” (2017-2020), was co-funded by the European Union as part of the Creative Europe Programme, led by Escola Superior
Gallaecia (Portugal) in partnership with Universitat Politécnica de Valéncia (Spain) and Universita degli Studi di Firenze (Italy). The
main aim of this project has been to promote the inhabited vernacular heritage declared as World Heritage Sites in Europe by trying to
promote its valorization through new technologies, both for local residents and potential visitors. Vernacular heritage, new
communication technologies and heritage management for valorization and sustainable tourism are the central themes of this European
project. In 2020, these issues have become even more important for the survival, understanding and valorization of heritage, particularly
vernacular heritage, which today provides a solid opportunity for cultural and sustainable tourism, where these new technologies make
it possible to reach a wider public in search of locations better suited to social distancing. The second project involved in this conference
is “RISK-Terra. Earthen architecture in the Iberian Peninsula: study of natural, social and anthropic risks and strategies to improve
resilience” (RTI2018-095302-B-100) (2019-2021), funded by the Spanish Ministry of Science, Innovation and Universities. This
project is geared towards the conservation of earthen architecture in the Iberian Peninsula, both monumental and vernacular, which
continues to be undervalued and barely recognized. The RISK-Terra project aims to provide scientific coverage of the study of natural
threats (floods, earthquakes, climate change), social threats (abandonment, social discredit, demographic pressure, tourist
development), and anthropic threats (neglect, lack of protection and maintenance), as well as the mechanisms for deterioration and
dynamics and transformation (replacement, use of incompatible techniques and materials, etc.) to which architecture is exposed. The
objective of the project is to establish strategies for conservation, intervention and rehabilitation which make it possible to prevent and
mitigate possible damage through compatible actions and/or actions to increase resilience.

As these two projects have major points of contact with potential for common reflection, their main themes have been combined in this
Heritage2020 conference. The topics established for the conference are: vernacular architecture (study and cataloguing of vernacular
architecture; conservation and restoration of vernacular architecture; urban studies on vernacular architecture; sustainability in
vernacular architecture); new technologies applied to architectural and archaeological heritage (digital documentation and state-of-the-
art developments; digital analysis in heritage; digital heritage related to social context; digital heritage solutions and best practices for
dissemination); architectural heritage management (management and protection of UNESCO World Heritage Sites; social participation
in heritage management; regulations and policies in heritage management; intangible heritage: the management of know-how and local
building culture); risks in architectural heritage (studies of natural risks in architectural heritage; studies of social and anthropic risks
in architectural heritage, preventive actions in order to improve resilience in architectural heritage; actions and strategies in post-disaster
situations); earthen architectural heritage (study and cataloguing of earthen architectures; construction techniques that employ earth;
sustainability mechanisms in vernacular earthen architectures; restoration and conservation of earthen architecture).

The scientific committee was made up of 98 outstanding researchers from 29 countries from the five continents, specialists in the
subjects proposed. All the contributions to the conference, both the abstracts and the final texts, were subjected to a strict peer-review
evaluation system by the members of the scientific committee.

Out of the over 300 proposals submitted, over 150 papers by 325 authors from 27 countries from the five continents were chosen for
publication.

All the articles were published online in the International Archives of the Photogrammetry, Remote Sensing and Spatial Information
Sciences (ISPRS Archives) and edited in two printed volumes. The first of these, Architectural and Archaeological Heritage -
Management and New Technologies, contains texts on the study of vernacular architecture, new technologies applied to architectural
and archaeological heritage, and architectural heritage management, while the second volume, Earthen and Architectural Heritage at
risk, contains texts on risk in architectural heritage and earthen architectural heritage. '

Due to the global health emergency “HERITAGE2020 (3DPast | RISK-Terra), International Conference on Vernacular Architecture in
World Heritage Sites. Risks and New Technologies™ was held virtually from 9 to 12 September 2020. The conference, organised online
and remotely by Universitat Politécnica de Valéncia, was under the aegis of: ICOMOS-ISCEAH (International Council on Monuments
and Sites — International Scientific Committee on Earthen Architectural Heritage; UNESCO Chair — Earthen Architecture, Building
Cultures & Sustainable Development; WHEAP Program (UNESCO World Heritage Earthen Architecture Programme); ICOMOS-
CIAV (International Scientific Committee for Vernacular Architecture); [ICOMOS-IIWC (International Council on Monuments and
Sites — International Wood Committee); I[COMOS-CIPA (International Committee for Documentation of Cultural Heritage);
ICOMOS-ISCARSAH (International Scientific Committee on the Analysis and Restoration of Structures of Architectural Heritage);
WHITRAP (World Heritage Institute of Training and Research for the Asia and Pacific Region under the auspices of UNESCO);
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ICOMOS-Espaiia (Spanish Committee of the International Council of Monuments and Sites); CRAterre Association — Centre
International de la Construction en Terre (France). It also received the institutional support of: [IPCE — Spanish Cultural Heritage
Institute, of the Ministry of Education, Culture & Sport of the Government of Spain; INTBAU-Spain (International Network for
Traditional Building, Architecture & Urbanism — Spain); Fundacién Antonio Font de Bedoya; RehabiMed Association; EcoHabitar
(Bioarquitectura, Bioconstruccion, Biologia del Habitat, Permacultura); IEB (Instituto Espafiol de Baubiologie. Biologia del habitat);
EEA-CSIC (Escuela de Estudios Arabes — Consejo Superior de Investigaciones Cientificas); Fundacién Altiplano; ARGUMENTUM
(Edigdes, Estudos e Realizagdes, Lda.); Arquitectura y Empresa (News and Services Platform for Architecture).

The organisation, publication and implementation of the conference were made possible thanks to co-funding of the Creative Europe
Programme for the project “3dPast - Living & virtual visiting European World Heritage” (Creative Europe, Grant: 2016/1740/001-
001), Spanish Ministry of Science, [nnovation and Universities for the research project “Risk_terra. La arquitectura de tierra en la
Peninsula Ibérica: estudio de los riesgos naturales, sociales y antropicos y estrategias de intervencion e incremento de la resiliencia”
(ref.: RTI2018-095302-B-100), Universitat Politécnica de Valéncia, Escuela Técnica Superior de Arquitectura and PEGASO - Research
Centre for Architecture, Heritage and Management for Sustainable Development of the same university, and IVE — Insittuto Valenciano
de la Edificacion of the Generalitat Valenciana, Spain.

Finally, we would like to thank all the authors who contributed to the quality, range, diversity and richness of these publications with
their articles. We give special thanks to all the partners of the European project “3dPast” and the national research project “Risk-Terra”
for participating in the conference and helping to spreading the word about it worldwide. We are grateful for the aid of all the members
of the advisory committee and the scientific committee for their work throughout the long process of revising the abstracts and papers.
And, above all, we thank the organising committee for the complex setting up of the whole conference, the style and language reviewers
for their corrections, and all the collaborators for their invaluable work in the management and organisation of all stages of the process.

https://doi.org/10.5194/isprs-archives-XLIV-M-1-2020-1-2020 | © Authors 2020. CC BY 4.0 License. i

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLIV-M-1-2020, 2020
HERITAGE2020 (3DPast | RISK-Terra) International Conference, 9—12 September 2020, Valencia, Spain

Organization and Committees

ORGANIZING COMMITTEE

Camilla Mileto (Chair) — Universitat Politécnica de Valeéncia, Spain
Fernando Vegas Lopez-M. (Chair) — Universitat Politécnica de Valencia, Spain
Mariana Correia — Escola Superior Gallaecia, Portugal

Saverio Mecca — Universita di Firenze, Italy

Letizia Dipasquale — Universita di Firenze, Italy

Lidia Garcia Soriano — Universitat Politécnica de Valencia, Spain
Valentina Cristini — Universitat Politécnica de Valéncia, Spain

Maria Diodato — Universitat Politecnica de Valencia, Spain

Vincenzina La Spina — Universidad Politécnica de Cartagena, Spain

José Luis Baré Zarzo — Universitat Politécnica de Valéncia, Spain
Yolanda Hernandez Navarro — Universitat Politécnica de Valencia, Spain
Pasquale De Dato — Universitat Politécnica de Valéncia, Spain

Maria Lidon de Miguel — Universitat Politécnica de Valéncia, Spain
Alicia Hueto Escobar — Universitat Politécnica de Valéncia, Spain

ORGANIZED BY

UPV — Universitat Politécnica de Valéncia, Spain

ESG — Escola Superior Gallaecia, Portugal

UNIFI — Universita degli Studi di Firenze; Italy

PEGASO - Research Centre for Architecture, Heritage and Management for Sustainable Development, UPV, Spain
Departamento de Composicién Arquitectonica— UPV, Spain

UNDER THE AEGIS OF

CHAIR UNESCO - Earthen Architecture, Building Cultures & Sustainable Development

WHEAP Program - UNESCO World Heritage Earthen Architecture Programme

ICOMOS-CIAYV - International Scientific Committee for Vernacular Architecture

ICOMOS-CIPA - International Committee for Documentation of Cultural Heritage

ICOMOS-IIWC - ICOMOS International Wood Committee

ICOMOS-ISCARSAH - International Scientific Committee on the Analysis and Restoration of Structures of Architectural Heritage
ICOMOS-ISCEAH - International Council on Monuments and Sites - International Scientific Committee on Earthen
Architectural Heritage

WHITRAP - World Heritage Institute of Training and Research for the Asia and Pacific Region under the auspices of UNESCO
ICOMOS-Espaiia - Comité Espaiiol del Consejo Internacional de Monumentos y Sitios

CO-FUNDED BY \

The organisation, publication and implementation of the conference were made possible thanks to the co-funding of:
Creative Europe Programme for the project “3dPast - Living & virtual visiting European World Heritage” (Creative
Europe, Grant: 2016/1740/001-001)

Spanish Ministry of Science, Innovation and Universities for the research project “Risk_terra. La arquitectura de tierra en
la Peninsula Ibérica: estudio de los riesgos naturales, sociales y antropicos y estrategias de intervencion e incremento de
la resiliencia” (ref.: RTI2018-095302-B-100)

Universitat Politécnica de Valéncia, Spain

Escuela Técnica Superior de Arquitectura of Valencia, Spain

PEGASO - Research Centre for Architecture, Heritage and Management for Sustainable Development, UPV, Spain
IVE, Instituto Valenciano de la Edificacion, Spain




b o=

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLIV-M-1-2020, 2020
HERITAGE2020 (3DPast | RISK-Terra) International Conference, 9-12 September 2020, Valencia, Spain

INSTITUTIONAL SUPPORT

IPCE - Instituto del Patrimonio Cultural de Espafia, Ministerio de Educacion, Cultura y Deporte - Gobierno de Espaiia, Spain
CRAterre-ENSAG, Centre International de la Construction en Terre, France

INTBAU Spain — International Network for Traditional Building, Architecture & Urbanism
EEA-CSIC — Escuela de Estudios Arabes — Consejo Superior de Investigaciones Cientificas, Spain
RehabiMed Association

Fundacién Antonio Font de Bedoya, Spain

Fundacién Altiplano, Chile

IEB - Instituto Espafiol de Baubiologie. Biologia del habitat

EcoHabitar — Bioarquitectura | Bioconstruccion | Biologia del Habitat | Permacultura

Arquitectura y Empresa — Plataforma de noticias y servicios para la arquitectura

ARGUMENTUM - EdigGes, Estudos e Realizagdes, Lda., Portugal

SCIENTIFIC COMMITTEE

Adolfo Alonso Dura — Universitat Poltécnica de Valencia, Spain | Ahmed Alaidaroos — King Saud University,
Riyadh, Saudi Arabia | Alejandro Garcia Hermida — Universidad Alfonso X el Sabio, INTBAU-Espaiia, Spain |
Alessandro Merlo — Universita di Firenze, Italy | Alessio Cardaci — Universita di Bergamo, Italy | Alicia Castillo
Mena — President of [ICOMOS, Spain | Alicia Hueto Escobar — Universitat Politécnica de Valéncia, Spain | Amparo
Graciani Garcia — Universidad de Sevilla, Spain | Ana Pereira Roders — Eindhoven University of Technology,
Netherlands | Ana Gonzalez Serrano — Universidad de Sevilla, Spain | Ana Yafiez Vega — Universidad
Complutense de Madrid, Spain | Andrea Pane — Universita Federico II di Napoli, Italy | Andreas Georgopoulos —
National Technical University of Athens, ICOMOS-CIPA, Greece | Andrew Potts — ICOMOS Working Group on
Climate Change and Heritage, USA | Angela Squassina — Istituto Universitario di Architettura di Venezia, Italy |
Antonella Versaci — Universita Kore di Enna, Italy | Apolonia Begoiia Serrano Lanzarote — Universitat Politécnica
de Valencia, Spain | Arianna Guardiola Villora — Universitat Politécnica de Valencia, Spain | Bakonirina
Rakotomamonjy — CRAterre-ENSAG, France | Begofia Bernal Santa Olalla — Universidad de Burgos; ICOMOS
Espaiia, Spain | Borut Juvanec — University of Lubiana, Slovenia | Camilla Mileto — Universitat Politécnica de
Valéncia, Spain | Chang Qing — Tongji University Shanghai, China | Chiho Ohiai — Kyoto National University,
Japan | Cristina Vidal Lorenzo — Universitat de Valencia, Spain | Daniela Esposito — Universita La Sapienza Roma,
Italy | Donatella Fiorani — Universita La Sapienza Roma, Italy | Fabio Fatiguso — Universita di Bari, Italy | Fabio
Fratini — CNR-ICVBC, Sesto Fiorentino (FI), Italy | Fabio Remondino — Bruno Kessler Foundation, ICOMOS-
CIPA, Italy | Faissal Cherradi— Ministerio de Cultura, Morocco | Fernando Vegas Lopez-Manzanares — Universitat
Politécnica de Valéncia, Spain | Fernando Vela Cossio — Universidad Politécnica de Madrid, Spain | Francisco
Javier Lopez Martinez — Universidad Catélica de Murcia, Spain | Francisco Javier Torrijo Echarri — Universitat
Politécnica de Valéncia, Spain | Gaspar Muiioz Cosme — Universitat Politécnica de Valencia, Spain | Gerard
Bosman — University of Free State, South Africa | Gilberto Carlos — Escola Superior Gallaecia, Vila Nova Cerveira,
Portugal | Gisle Jakhelln — ICOMOS-CIAV, Norway | Goriin Arun — Hasan Kalyoncu University, ICOMOS-
ISCARSAH, Turkey | Grazia Tucci — Universita di Firenze, ICOMOS-CIPA, Italy | Hirohide Kobayashi— Kyoto
National University, Japan | Hossam Mahdy— ICOMOS-CIAV, Great Britain | Hubert Guillaud — CRAterre-
ENSAG, ISCEAH, France | Humberto Varum — Universidade de Porto, Portugal | Isabel Kanan — ICOMOS-
ISCEAH, PROTERRA, Brazil | Javier Rivera Blanco — Instituto de Restauracion del Patrimonio de Espaiia, Spain
| José Luis Bard Zarzo — Universitat Politécnica de Valéncia, Spain | José Luis Lerma Garcia — Universitat
Politécnica de Valéncia, ICOMOS-CIPA, Spain | José Manuel Lopez Osorio — Universidad de Malaga, Spain |
Juana Font Arellano — Fundacion Antonio Font de Bedoya, PROTERRA, Spain | Julieta Barada — CONICET,
Instituto Interdisciplinario Tilcara, Argentina | Julio Navarro Palazon — LAAC-Laboratorio de Arqueologia y
Arquitectura de la Ciudad — CSIC, Spain | Letizia Dipasquale — Universita di Firenze, Italy | Liliana Cazacu —
Architect, Romania | Lidia Garcia Soriano — Universitat Politécnica de Valencia, Spain | Luis Fernando Guerrero
Baca — Universidad Metropolitana Auténoma, Mexico | Luisa Basset Salom — Universitat Politécnica de Valéncia,
Spain | Maddalena Achenza — Universitd di Cagliari, ICOMOS-ISCEAH, Italy | Marcel Vellinga— Oxford Brookes
University, [COMOS-CIAV, United Kingdom | Maria Diodato — Universitat Politécnica de Valéncia, Spain | Maria
Ines Subercaseaux — Metropolitana de Santiago, ICOMOS-CIAV, Chile | Maria José Vifials Blasco — Universitat
Politécnica de Valéncia, Spain | Maria Lidén de Miguel — Universitat Politecnica de Valéncia, Spain | Mariana
Correia — Escola Superior Gallaecia, Vila Nova Cerveira, Portugal | Mario Santana — Carlton University, [COMOS-
CIPA, Canada | Marwa Dabaieh — Lund University, Lund, ICOMOS-CIAV, Sweden | Mikel Landa Esparza —
arquitecto, [ICOMOS-IIWC, Spain | Min Hall — architect, New Zealand | Minna A. Silver — University of Oulu,

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLIV-M-1-2020, 2020
HERITAGE2020 (3DPast | RISK-Terra) International Conference, 9-12 September 2020, Valencia, Spain

ICOMOS-CIPA, Finland | Mohammad Y osof Alaidaroos— National Built Heritage Center, Saudi Arabia | Monica
Luengo Afién — arquitecto paisajista, ICOMOS-IFLA, Spain | Naima Benkari — Sultan Qaboos University, Oman
| Natalia Jorquera — Universidad de Chile, Santiago, Chile | Pamela Jerome — Columbia University, ICOMOS-
ISCEAH, United States | Pablo Rodriguez Navarro — Universitat Politécnica de Valéncia, Spain | Pasquale De
Dato — Universitat Politécnica de Valéncia, Spain | Paulo B. Lourengo — Universidade do Minho, ICOMOS-
ISCARSAH, Portugal | Pere Roca Fabregat — Universitat Politécnica de Catalunya, [COMOS-ISCARSAH, Spain
| Placido Gonzalez Martinez — Tongji University Shanghai, China | Rawiwan Oranratmanee— Chiang Mau
University, Thailand | Renata Picone — Universita Federico II di Napoli, Italy | Saverio Mecca — Universita di
Firenze, Italy | Sébastien Morisset — CRAterre-ENSAG, France | Shao Yong — Tongji University Shanghai, China
| Simone Ricca — WHITRAP, Shanghai, China | Stefan Balici — Ion Mincu Universty, Romania | Stefano Galassi
— Universita di Firenze, Italy | Stephen J Kelley — FAIA, SE, FUSICOMOS, USA | Stratos Stylianidis — Aristotle
University of Thessaloniki, ICOMOS-CIPA, Greece | Teresa Gil Piqueras — Universitat Politecnica de Valéncia,
Spain | Thierry Joffroy— CRAterre-ENSAG, France | Valentina Cristini — Universitat Politécnica de Valéncia,
Spain | Valentina Russo — Universita Federico II di Napoli, Italy | Valeria Prieto — Arquitecta, ICOMOS-CIAV,
Mexico | Vincenzina La Spina — Universidad Politécnica de Cartagena, Spain | Yolanda Hernandez Navarro —
Universitat Politécnica de Valéncia, Spain | Youcef Chennaoui — Ecole Polytechnique d’Architecture et
d’Urbanisme d’Alger, Algeria | Zhang Peng — Tongji University Shanghai, China | Zuzana Syrova — National
Heritage Institute, Czech Republic.

COLLABORATION IN THE PUBLICATION

Alicia Hueto Escobar (Coordinator)
Maria Lidon de Miguel (Coordinator)
Lidia Garcia Soriano

Sergio Fernandez Manzano

Maria Barros Magdalena

Federica Dragani




Vi

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLIV-M-1-2020, 2020
HERITAGE2020 (3DPast | RISK-Terra) International Conference, 9-12 September 2020, Valencia, Spain

Conference Support

CO-FUNDED BY

UNIVERSITAT escola 9 UNIVERSITA
POLITECNICA superior DEGLI STUDI
DE VALENCIA gallaecia FIRENZE

Co-funded by the . .
Creative Europe Programme T iy DEEPARA  DE CIENCIA INNOVACION
of the European Union <2 AR

g / INSTITUT VALENCIA de I'EDIFICA
Arquitectura, Patrimonio y Gestién
P & sanes Soreniti DEPARTAMENTO DE / INSTITUTO VALENCIANO de la EDIFICACION

COMPOSICION ARQUITECTONICA

UNDER THE AEGIS OF
M ¢ vmwin CCBR Aterre ﬁ CIPA IS h
mNOgmsuan_m 5 i:rhaueUNESCO école nationale Herrltage Carsa
PR . FEaGT

la science et la culture grenoble

3 ICOMOS

interNATIONAL WOOD commiree

1ICOMOS CIAV

T (Wi

United Nations s World Heritage The World Heritage Institute of Training and
Educational, Scientific and . Convention Research for the Asia and the Pacific Region
Cultural Organization under the auspices of UNESCO

AN L

FUNDACION ANTONIO FONT de BEDOYA

RehabiMed [ 3 CEcoHabitar  §3IEB

[ +CSIC

FUNDACION ALTIPLANO CONSEIO SUPEROR OF INVESTIGACIONE S CENTINCAS

Biologia del habtat /\
ESCUELA DE ESTUDIOS ARABES

terre

> ENSAG

vii




The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLIV-M-1-2020, 2020
HERITAGE2020 (3DPast | RISK-Terra) International Conference, 9—12 September 2020, Valencia, Spain

STUDY ON THE CHARACTERISTICS OF HMONG MINORITY 'S VERNACULAR
DWELLINGS AT HUAYUAN COUNTY IN XIANGXI AREA (CHINA)

L. Long?, Z. Gan?, D. Zhang * *, G. Semprebon 2

1 Beijing University of Civil Engineering and Architecture, N°1 Zhanlanguan Road, Xicheng District, Beijing, China — (longlin,
strider)@tntlab.cn, zhangdy@bucea.edu.cn
2 Ppolitecnico di Milano, Shanghai Jiao Tong University and Beijing University of Civil Engineering and Architecture -
gerardo.semprebon@polimi.it

Commission Il - WG 11/8
KEY WORDS: Huayuan County, Hmong minority, Vernacular Dwellings, Space Layout, Design with Nature

ABSTRACT:

Hmong vernacular dwellings are an indispensable and essential branch of traditional Chinese architecture, which bears the profound
history of the integration of minority culture and Han culture for thousands of years. As a typical representative of the Hmong
settlement in China, the Hmong Village in Huayuan County, western Hunan Province, has the distinct characteristics of respecting
nature and making good use of terrain in the construction of vernacular dwellings, which embodies the unique regional, historical,
cultural and national character. Firstly, the article analyzes the influence of terrain, landform, climatic environment, historical
culture, and social structure on the layout, shape, and materials of the rural homes of the Hmong people in Huayuan County.
Secondly, by analyzing the elements of the courtyard space, the layout characteristics of the courtyard, and the organization mode of
the courtyard group, the overall spatial characteristics of the residential courtyard are analyzed. At the same time, from the
perspective of a single residential house, to sort out the characteristics of its type as well as the floor plan, building structure, material
colour, and detailed decoration. Finally, it emphasizes that the Hmong vernacular dwellings in Huayuan County, embody the
distinctive cultural connotation of the Hmong nationality, and show the unique aesthetic and romantic sentiment of the Hmong
vernacular architecture to the world.

1. INTRODUCTION PR ¢ N ol

Vernacular dwellings are folk buildings that are formed and
developed according to local conditions under the influence of
historical culture, regional characteristics, traditional customs,
and national character. As an indispensable and essential branch
of traditional Chinese architecture, Hmong vernacular dwellings
bear the profound history of the integration of minority culture
and Han culture for thousands of years. This material form
culture is rooted in the mysterious and natural primitive Wuchu
Culture. It reflects the wisdom of the Hmong people in building
a house in compliance with nature and skillful choices, and it
also shows the lively scenes of the Hmong people in western
Hunan. 2. INFLUENTIAL FACTORS OF THE
CHARACTERISTICS OF THE VERNACULAR

. Huayhan
County

Figure 1. Location Map of Huayuan County.

Huayuan County has been the core area where Hmong people
live together in Hunan, Guizhou, and Sichuan (Chongqing)
border areas since ancient times (Figure 1). It belongs to the
eastern edge of the Yunnan-Guizhou Plateau and the middle
part of the Wuling Mountains. It is one of the largest Hmong
people's settlement counties in western Hunan. This article takes
several well-preserved, and geographical features of Hmong
vernacular dwellings in Huayuan County as a research sample
interprets the spatial characteristics of Hmong 's traditional
houses in the area and explores the connotation of Hmong
culture through its physical space representation.

* Corresponding author

DWELLINGS IN HMONG NATIONALITY IN
HUAYUAN COUNTY

2.1 Natural Environment

2.1.1 Terrain and Landform Features: Huayuan County is
high in the south, gentle in the middle, and wide in the north.
The landforms are rich in types, including plains, hills, hillocks,
mountain plains, and mountainous areas. Huayuan County has
many mountains and little fields. A saying of nine mountains,
half water, and half fields.
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The Hmong folk proverb also says: Hakkas live on a street,
Zhong lives by a river, and Hmong lives in a hill. Therefore,
the Hmong people attach great importance to the land, leaving
the more fertile and flat land for farming, which makes the
overall residences show the layout characteristics of mountains
(Figure 2).

Figure 2. Aerial View of Jinlong Village.

2.1.2  Climatic characteristics: Huayuan County belongs to
the subtropical monsoon mountain humid climate zone and has
distinct continental climate characteristics. The three-level
stepped mountainous landform makes three distinct climate
zones with different heat and precipitation. Generally, the
temperature gradually decreases from north to south, and
precipitation gradually increases. Due to the complicated
geographical topography and the distinct microclimates in
various regions of the country, temperature differences in
different regions will affect the building shape and the use of
materials. Among them, the central and northern regions of
Huayuan County have concentrated rainfall. During the season
of rain and heat, the building materials, doors and windows are
mainly set up for ventilation and heat dissipation, while the
climate in the southern Alpine platform area is cold, with high
humidity and the use of building materials is mainly cold and
moisture-proof.

2.2 Human environment

2.2.1 Historical changes: The Chinese Hmong appeared
almost at the same time as the Han but suffered successive
failures during the war and were forced to carry out long-
distance and long-term migration. The wars and tortuous
migration have led to the Hmong people having to choose a
remote mountain area as a place of living. The harsh and
closed living environment has delayed the development of the
Hmong society. As a result, the ancient Hmong people were
less affected by the feudal dynasty in terms of ideology and
culture, and the ventilation dwellings largely retained their
cultural characteristics in the area.

2.22 The WuChu Culture: During the Spring and
Autumn Period, some ancestors of the Hmong nationality
chose to settle in the Jingchu area. They continued to expand
their territory and established the name "Chu." As the primary
resident of the Chu country, the Hmong nationality in Western
Hunan has retained an influential witch culture and passed on
with other minority residents communicating with each other
and producing Chu culture that merged Chinese culture with
witch culture.

Although the Han culture has always influenced the Chu culture
with the unification of the feudal dynasty, the fantasy and
mysterious blood in the body have kept the mysterious elements
of the Wuchu culture in the physical space form. Xiangxi
Hmong vernacular dwellings expression has more original
elements, natural atmospheres, and romantic colours than the
Central Plains dwellings.

2.23 Customs and beliefs: The mountains of western
Hunan are full of magical and unknowable things. Under the
influence of the primitive belief that all things have spirits, the
Hmong people believe that all things and phenomena have souls
and worshiping nature and fearing ghosts and gods has become
their religion. Therefore, the layout of the dwelling houses
depends on the situation, adapts to local conditions, pursues
harmony with the environment, and shows secure attachment
and awe to nature.

At the same time, the sacrifice activities of the Hmong
nationality are prevalent, among which the ancestor worship
activities in the interior have a profound impact on the layout of
residential buildings. In the past, the Hmong people in western
Hunan used to place the ancestor worship sacrifice under the
middle pillar of the fire pond room. Later, influenced by the
Han culture, some Hmong people moved the sacrifice to the
hall. The changes in sacrifice styles have changed the layout
and structure of residential houses.

2.24 Social structure: Western Hunan Hmong families
generally practice a patriarchal small family system. Family
members are living together for two generations, and fewer than
three generations live together. Most of the children are
separated from their parents when they are married, and the
family usually does not exceed four people. Therefore, the
requirements for living space are simple, and only daily living
needs to be met.

3. THE OVERALL SPATIAL CHARACTERISTICS OF
THE COURTYARD

The mountains in the Huayuan area are undulating, the river is
vertical and horizontal, and the terrain is three-dimensional. The
following nature and being flexible are the characteristics of the
layout of the homes of the Hmong people. In order to save the
land, the courtyard adapts to the change of terrain. The layout of
the courtyard does not pursue the integrity of the square; the
orientation of the building does not demand to sit north to south.
There is no clear axis and symmetry, and the spatial form
reflects a free and easy, extensive, and romantic mood.

3.1 Elements of Courtyard Space

The residential courtyards of the Hmong nationality in the
Huayuan area are different from the high walls and courtyards
of the Han nationality. They are less constrained by the "ritual
system." The main components include the main building, the
compartment building, the subsidiary building, and the
platform, some of which have low courtyard walls and
courtyard door.

The main building: the main building is the most crucial
element of the Hmong courtyard. It is built with its back to the
mountain and facing the sun and tries to get sunshine. The
building is usually used for sacrificing ancestors and daily life.
It is three Bay, one floor in appearance, the two floors in the
interior, and second floor is an attic for storage (Figure 3).
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The compartment building: it is a building set at right angles
to the main room. Its appearance is similar to that of the main
building. Its ridge is lower than that of the main one. It is
usually two Bay, which is used as a guest room or dining room.
If the room is a suspended building, the first floor is externally
enclosed by brick or stone to form a closed space for the storage
room. The second-floor air-drying is suitable for storing grain
and storage. Sometimes it is also used as a dormitory for
unmarried family members. There is a wooden railing around
the building for drying the grain.

The main building The compartment buildingq

Figure 3. The main building and the compartment building.

The subsidiary building: it refers to an auxiliary structure on
the side of the main, which is juxtaposed with the main house,
or the "corner house" is added at the intersection of main
building and compartment building. It has a simple structure
and is mainly used as a toilet or captive livestock (Figure 4).

The platform: the courtyard in front of the main building is an
unclosed platform space, also known as Shaiguping, it is a
functional place for drying clothes and food, an open space for
outdoor family activities, and a buffer zone for residential and
external, private and public buffer zones.

3 IO ubS Uiaryibuilding Thelplatiorm
Figure 4. The subsidiary building and the courtyard.

The low courtyard walls: the boundary of the courtyard plays
a role in defining the courtyard. In order to ensure ventilation,
most Hmong vernacular dwellings do not have a wall. Even if
there is a wall, it is relatively low, usually between 0.6 - 1.5m,
and repaired with stone or adobe bricks (Figure 5).

The courtyard door: a small gatehouse will be set up in front
of the walled yard, called the "Chaomen". Affected by feng
shui, the facing door usually opens at the southeast corner and
faces differently from the main building in the courtyard.

§Iihefsubsidiarydbuildingd “ihejplatform|
Figure 5. The low courtyard walls and the courtyard door.

3.2 Courtyard Layout Characteristics

Its courtyard organization mode of the vernacular dwellings of
the Hmong people in Huayuan County is mainly "I" courtyard
and "L" courtyard, and a small part is "U" courtyard (Figure
6).

An "I" courtyard is a courtyard with only one main building,
some of which have subsidiary buildings on both sides, side
by side with the main house.

The courtyard of the "L" type has a right angle between the
main house and the compartment. The functions of the main
house and the compartment complement each other, and the
internal space is interconnected.

The "U" type courtyard is a kind of courtyard dam space
which is formed based on the "L" type courtyard by adding
compartments at the other end and is relatively closed with the
main roof.

HBRERE
“I” courtyard

Bk
“L” courtyard

ksl
“U” courtyard

Figure 6. The Courtyard Organization Mode
of The Vernacular Dwellings.

3.3 Courtyard Group Organization

The organization patterns of the spatial patterns of the courtyard
groups in the traditional villages of the Hmong people in
Huayuan County are as follows:

3.3.1  Parallel splicing: Due to the limitation of the multiple
dwellings, the courtyard groups are arranged parallel to the
contour line according to the mountains. The courtyards and the
courtyards are connected in parallel and are arranged in a line,
forming a continuous building group (Figure 7). The total
length and number vary, generally not more than 15 courtyards
as a group.

Figure 7. Parallel Splicing.
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3.3.2 Tandem splicing: The tandem arrangement of the
courtyards perpendicular to the contour lines. Due to the steep
mountains, the height differences between the courtyards are
very different. Usually, the building roof of the previous
courtyard is the same height as the platform of the latter
courtyard. It is connected to streets and lanes of the contour
line, and then the courtyards are connected by branches or steps
in the form of steps or ramps (Figure 8). Generally, no more
than 10 courtyards are grouped.

Figure 8. Tandem Splicing.

3.3.3  Group stitching: It is formed by the combination of
parallel splicing and tandem splicing. Its scale is generally
smaller than the parallel stitching mode and more massive than
the series stitching mode. It usually consists of courtyards that
are perpendicular to the contour line in series and courtyards
that are horizontally parallel (Figure 9).

Figure 9. Group Stitching.

4. SPATIAL CHARACTERISTICS OF SINGLE
BUILDINGS

4.1 Buildings Type

There are three types of Hmong vernacular dwellings in the
Huayuan area, which are swallowed mouth houses, I-shaped
houses, and cantilever-style hanging feet houses.

The main buildings are in the form of a concave house and a flat
house. The first two types are mainly in the form of the main
room, and the gallery-style stilts are used for the compartment
building. The swallow mouth house has a concave entrance in
the middle of the building (Figures 10 and 11), distributed in the

southern region of Huayuan County with a relatively humid and
cold climate."Swallowing” has many functions. On the one
hand, it is a consideration of practical use. The relatively deep
under eaves is conducive to wind protection and indoor lighting.
It can also be used for daily rest and indoor and outdoor
transitions. On the other hand, it also has Feng Shui's meaning
of "Ju Bao Jin Cai."
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Figure 11. The Layout of Swallow Mouth Houses.

I-shaped houses adopt a "fully flat" floor layout that does not
have a concave in the middle of the house, which is mainly
distributed in the north-central region with a warmer climate
(Figures 12 and 13). The smooth fagade of this type of
dwellings helps to ventilate the interior and increases the usable
area inside the dwellings, making the building more spacious.
The layout is the same as that of the swallow mouth houses,
except that the attic space on the second floor is flexible, and
sometimes the way of partial emptying is adopted.
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Figure 13. The Layout of I-shaped houses.

The Cantilever-style hanging foot building is named for its two-
story floor structure, which is usually a two-story, two-bay
apartment. Because the folks in the Xiangxi area have the
buildings that do not deceive the host, the height and size of the
room will not exceed the main building. However, its structure
and decoration are more refined and dexterous than the main
one, which makes the combination between the two shows both
a pure atmosphere and a sense of ethereal clarity.

4.2 Functional Layout

Although the courtyard layout is free, the single building layout
is orderly. The middle room is a hall house, which is a place for
daily living, work, visitors, and sacrifices. In most cases, the
hall house is not over-furnished, because many of the Hmong
people's sacrificial activities are carried out indoors, and the hall
room needs enough space for its use. The bays on both sides of
the hall are side rooms, which are separated into front and back
parts by thick cloth and black curtains. The front part of the
right Bay is the kitchen, the front part of the left Bay is the fire
pond, and the back part of the two side rooms is the bedroom.
Apart from the need for ventilation and exhaust directly above
the fire pond, the other two floors are usually used as storage
space or as bedrooms for young people or guests (Figure 14).

Figure 14. Internal Functional Layout.

As mentioned above, indoor ancestral worship activities have a
profound impact on the layout and structure of residential
buildings. In the past, the ancestral worship of the Hmong
family was performed in the fire pond room. During the
sacrifice, people stood in the hall house and worshiped in front
of the ancestral tablets. Therefore, a relatively large and
complete horizontal formation was required between the room
and the fire pond space, and there is no centre pillar. When the
sacrifice event is held in the hall house, the horizontal indoor
space function changes, and the problem of the indoor centre
pillar does not need to be considered. For the sake of structural
stability, the residents would choose to live in the temple house
with columns builded on both sides (Figure 15).
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Figure 15. Impact of Changes in Sacrificial Direction on
Building Structure.

4.3 Building Structure

The vernacular dwellings in Huayuan are built on the hills, and
the buildings are made of local materials.

The main structure of the dwelling is columns and tie
construction, which saves materials and make the shape
lightweight and elegant. (Figure 16). It has the characteristics of
Chinese traditional wooden structure building, that is, the wall
falls, and the house does not fall.

The most common existing form of structure is five columns,
eight short columns, and three rooms; there are also variants of
" five columns, six short columns " and "three columns, six
short columns. " There is no strict restriction on the number of
columns and short columns, and no uniform regulation on space
and height dimensions of houses (Figure 17). They can be
adjusted according to the land-use situation and the
requirements of householders. Generally, they pursue

auspicious dimensions. Also, in order to block underground
moisture, residential dwellings will raise the indoor floor and
make the bottom overhead about 30 cm above the ground.
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Figure 16. Building Structure.
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Figure 17. Section of Vernacular dwellings.
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The dwellings use overhanging eaves, often over 1.5 meters in-
depth, so many dwellings will also add columns to make eaves.
The length of the teal directly affects the width of the corridor
under the eaves. The style of the teal in the vernacular
dwellings of Hmong Village is divided into single and double
teasing. Single teasing refers to a piece of architrave that
directly crosses the centre of the eaves column to be
overhauled. Double teasing refers to two architraves that are
overhauled. For the two piercings, the one is farther away, and
the second one is smaller.

Also, due to the humid climate, the roof uses a "cold stall”
method (Figure 18), instead of the gauntlet and rafters, the
Yangtze tile is laid directly between the two rafters. This
approach is to make the indoor humidity dissipate from the roof
as soon as possible.

4.4 Building Materials and Colours

Western Hunan is rich in timber, and the residential structure is
all made of wood. The dwelling materials are also taken from
local sources, including stone, shale, fir board, adobe brick, and
rattan wall (Figure 19). In order to cope with the humid
climate, houses usually use moisture-proof materials such as
stones, and the walls are different according to the difference
in altitude and temperature. In the colder southern areas, stone
and adobe bricks are often used to protect against humidity and
cold. In the relatively warm central and northern regions, the
rattan wall, thin wood, and other materials are used to promote
heat dissipation. Among them, the rattan wall woven with local
bamboo and rattan into a board surface and then covered with
cow dung and soil has excellent ventilation.
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Figure 19. Building Materials.

The Hmong residences from local sources laid the overall
colour of the village. The overall colour is mainly composed
of the yellowish-brown colour of stone and soil and the dark

grey colour of black tiles, which complements the surrounding
landscape environment and exudes the charm of simplicity
and agility.

4.5 Building Decoration

The decoration of the Hmong building is mainly in the easy-to-
shape wooden parts such as doors and windows, hanging
gourds, as well as places that can reflect the characteristics of
residential houses such as roof ridges and upslopes, which are
light and straightforward.

The window and door are generous and straightforward.
Geometric patterns separate the windows. The 2-3 cm wide
strips of wood are riveted in different ways to form a square,
diamond, or polygon shapes, which are combined repeatedly
according to specific rules and rhythms. In addition to
geometric patterns, doors, and windows also use plant and
flower images to express their worship of nature (Figure 20).

Figure 20. The Window and Door Decoration.

The ridge decoration of Hmong people's houses is exciting
and straightforward. Usually, a row of small green tiles with
the same length as the roof is built on the roof of the roof, not
only to compact the roof tile ridges to prevent the outer sheets
from blowing away or loosening, but also as a building
material reserve at any time for roof Preparing the tiles for
damage. At the same time, the two ends of the ridge tile
continue to be lifted with tile stacks (Figure 21), and the
middle is tiled into ridge flowers. These ridge flowers made of
small black tiles are assembled into triangles, coins, flowers,
diamonds. They are the repository of the Hmong people's
wishes for auspiciousness, well-being, prosperity, and

longevity (Figure 22).
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Figure 21. The Lifted with Tile Stacks.
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Figur 2. The Ridge Flowers.
5. CONCLUSION

Influenced by its unique regional, historical, cultural, and
national character, the rural homes of the Hmong people in
Huayuan County are subject to the natural scale from the whole
courtyard to the single building, forming a distinctive feature of
following the nature and skilfully choosing.

In terms of the layout of the courtyard, the Hmong's
architectures are less constrained by the conventional ritual
system, so the courtyard layout is flexible and changeable, and
the courtyard groups are adapted to local conditions. It is
showing a free space form, reflecting the Hmong people's
cosmic view of harmony between heaven and man and the
romantic and mysterious culture.

In the aspect of building construction, the space of dwellings
keeps the orderly and precise sequence in the free courtyard
pattern, and the lightness and delicacy of the modelling show a
romantic and aesthetic temperament. The application of natural
materials such as stone, wood, and earth strengthen the
primitive, rough, and pure flavour of Hmong culture.

The Hmong vernacular dwellings in Huayuan County are the
witnesses and carriers of the social life and cultural
development of the Hmong people. They embody the distinctive
cultural connotation of the Hmong nationality and show the
unique aesthetic and romantic sentiment of the Hmong
vernacular architecture to the world.
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