Supplementary Methods S2
Interview Guide and Questionnaire Instruments
This supplementary method documents the interview guide and questionnaire instruments used to collect respondents' perceptions of rural characteristics, the factors influencing rural spatial characteristics, and the spatial elements that represent local rural identity in the Guanzhong region. The original instruments were prepared in Chinese. The wording below is an English translation and publication-ready adaptation for peer review. 
In the current manuscript, only adult participants aged 18 years or above were included in the analysis. The demographic categories are retained here to document the original instrument structure; any responses from participants under 18, if collected in earlier instrument development, should be excluded from the dataset used for the submitted manuscript.
[bookmark: _GoBack]S2.1 Open-ended interview guide on rural characteristics
The open-ended interview guide was used to elicit respondents’ initial understanding of rural characteristics before the formal questionnaire items were structured. It focused on perceived rural features, their relative importance, elements noticed during living in or visiting villages, supportive or adverse factors, and representative rural characteristic elements.
	Interview component
	Original purpose
	Publication-ready English wording

	Opening script
	Consent request and research introduction
	Hello. We are members of a research team conducting a study on rural characteristics in the Guanzhong region. We would like to conduct a brief interview with you. Would you be willing to participate?

	Open-ended question 1
	Perceived rural characteristics and their relative importance
	What characteristics do you think a village should have? How important are these characteristics relative to one another?

	Open-ended question 2
	Features noticed during everyday use or visitation
	When living in the village or visiting a village, which features do you usually pay attention to? What specific aspects of these features matter to you?

	Open-ended question 3
	Supportive and adverse influencing factors
	Which factors do you think help maintain and develop village characteristics? Which factors may weaken or negatively affect them?

	Open-ended question 4
	Representative rural characteristic elements
	What rural characteristic elements do you consider most representative of this village or of Guanzhong villages more generally?

	Participant background information
	Basic demographic context
	At the end of the interview, respondents were asked to provide basic information such as age group, occupation type and income category. No names or direct personal identifiers were required for the anonymised analysis.


S2.2 Formal questionnaire on rural characteristics
The formal questionnaire consisted of four sections: participant background information, evaluation of rural characteristics, perceived factors influencing rural spatial characteristics, and spatial elements representing rural characteristics. The questionnaire was anonymous. Most evaluative items used a five-point Likert-type scale. For Sections B and D, the response options were 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly agree. For Section C, the response options were 1 = no influence, 2 = little influence, 3 = neutral, 4 = influence, and 5 = strong influence.
Section A. Participant background information
	Item code
	Variable
	Response categories

	A1
	Gender
	Male; Female

	A2
	Household registration type
	Urban; Rural

	A3
	Age group
	 19–30; 31–45; 46–60; 61 and above

	A4
	Occupation
	Civil servant; Private business owner; Company employee; Resident; Student; Retired person; Other

	A5
	Education level
	Junior secondary school or below; Senior secondary school or technical secondary school; Junior college or bachelor’s degree; Master’s degree or above

	A6
	Monthly income level
	2000 yuan or below; 2001–5000 yuan; 5001–10000 yuan; 10001 yuan or above

	A7
	Usual place of residence
	Village TYK; Village YJ; Village DJ; Other

	A8
	Length of residence
	5 years or below; 6–10 years; 11–20 years; 20–30 years; 30 years or above


Section B. Evaluation of rural characteristics
Question: Please indicate the extent to which you agree that each of the following items represents rural characteristics. Scale: 1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree.
	Item code
	Questionnaire item
	Response scale

	B1
	Beautiful agricultural and pastoral scenery
	1–5 agreement scale

	B2
	Fresh and open Qinling mountain environment
	1–5 agreement scale

	B3
	Clean and clear rivers, lakes or water quality
	1–5 agreement scale

	B4
	Original or relatively natural living and ecological environment
	1–5 agreement scale

	B5
	Rural-style dwellings or other buildings
	1–5 agreement scale

	B6
	Village layout with local characteristics
	1–5 agreement scale

	B7
	House decoration with vernacular or rural character
	1–5 agreement scale

	B8
	Agricultural production as the main production activity
	1–5 agreement scale

	B9
	Tourism as the main production activity
	1–5 agreement scale

	B10
	Industrial production as the main production activity
	1–5 agreement scale

	B11
	Abundant locally produced agricultural products
	1–5 agreement scale

	B12
	Abundant locally produced industrial products
	1–5 agreement scale

	B13
	Abundant locally produced tourism products
	1–5 agreement scale

	B14
	Retention of traditional rural lifestyles
	1–5 agreement scale

	B15
	Transmission of traditional handicrafts
	1–5 agreement scale

	B16
	Transmission of customs such as temple fairs and sacrificial activities
	1–5 agreement scale

	B17
	Transmission of traditional festivals
	1–5 agreement scale

	B18
	Retention and transmission of dialect culture
	1–5 agreement scale

	B19
	Other characteristics specified by the respondent
	1–5 agreement scale


Section C. Factors influencing rural spatial characteristics
Question: To what extent do you think the following subjective and objective factors influence rural spatial characteristics? Scale: 1 = no influence; 2 = little influence; 3 = neutral; 4 = influence; 5 = strong influence.
	Item code
	Influencing factor
	Response scale

	C1
	Village elevation
	1–5 influence scale

	C2
	Village terrain and slope variation
	1–5 influence scale

	C3
	Village geology and geomorphology
	1–5 influence scale

	C4
	Number of rivers in or around the village
	1–5 influence scale

	C5
	Direction or orientation of rivers
	1–5 influence scale

	C6
	Length, width or spatial extent of rivers
	1–5 influence scale

	C7
	Average temperature
	1–5 influence scale

	C8
	Duration of sunshine
	1–5 influence scale

	C9
	Amount of precipitation
	1–5 influence scale

	C10
	Wind intensity
	1–5 influence scale

	C11
	Social organisation structure of the village, such as occupational, territorial or kinship-based social relations
	1–5 influence scale

	C12
	Village population, including population size and structure
	1–5 influence scale

	C13
	Welfare and management policies such as medical and education policies
	1–5 influence scale

	C14
	Historical and traditional culture
	1–5 influence scale

	C15
	Customs and cultural activities
	1–5 influence scale

	C16
	Religious belief-related activities
	1–5 influence scale

	C17
	Village industrial organisation structure, including agriculture, industry, services and social network media-related services
	1–5 influence scale

	C18
	Economic benefits of village industries
	1–5 influence scale

	C19
	Aesthetic values and personal preferences
	1–5 influence scale

	C20
	Sense of belonging and emotional cognition of the village
	1–5 influence scale

	C21
	Habits of behaviour and social interaction
	1–5 influence scale


Section D. Spatial elements representing rural characteristics
Question: Which spatial elements best represent the rural characteristics of the village? Respondents evaluated the following spatial elements. Scale used in the instrument: 1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree.
	Item code
	Spatial element
	Response scale

	D1
	External road-space morphology
	1–5 agreement scale

	D2
	Pattern of rural industrial land use
	1–5 agreement scale

	D3
	Settlement siting of the village
	1–5 agreement scale

	D4
	Natural landscape pattern of the village
	1–5 agreement scale

	D5
	Structural context or spatial lineage of the village
	1–5 agreement scale

	D6
	Street-and-lane fabric of the village
	1–5 agreement scale

	D7
	Artificial or built landscape of the village
	1–5 agreement scale

	D8
	Public-space nodes
	1–5 agreement scale

	D9
	Building materials
	1–5 agreement scale

	D10
	Building structure
	1–5 agreement scale

	D11
	Architectural decoration
	1–5 agreement scale

	D12
	Building siting
	1–5 agreement scale

	D13
	Building orientation
	1–5 agreement scale

	D14
	Building layout
	1–5 agreement scale

	D15
	Building height
	1–5 agreement scale

	D16
	Building façade
	1–5 agreement scale

	D17
	Building function
	1–5 agreement scale

	D18
	Building colour
	1–5 agreement scale


S2.3 Notes on data handling and anonymisation
• The questionnaire was administered anonymously. Names, phone numbers and precise residential addresses were not required for the anonymised analysis.
• Categorical demographic information was collected only to describe the respondent group and support interpretation of perception differences where necessary.
• Interview responses and questionnaire materials supported the interpretation of rural characteristics, perceived influencing factors and spatial elements relevant to the space-gene framework. They serve as supporting documentation for the fieldwork and data-collection procedure; coding schemes, value–risk diagnosis matrices and scenario-validation records are provided separately in the supplementary materials.
• Village names appearing in the questionnaire were replaced by abbreviated village codes to reduce the risk of identifying specific respondents or households.
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