Supplementary Table S3. Definitions of diagnostic variables for value-risk diagnosis
	Variable code
	Diagnostic variable
	Chinese equivalent
	Attribute type
	Operational definition
	Main evidence sources
	Scoring direction

	S
	Stability
	稳定性
	Value dimension
	The degree to which a space gene has existed over time and whether its core spatial structure, spatial relationship and organisational logic remain intact under current rural renewal conditions.
	Historical materials, field survey records, UAV images, spatial maps, settlement layout analysis, comparison of existing and planned spatial structures.
	A higher score indicates stronger historical continuity and better-preserved spatial structure.

	I
	Identifiability
	[bookmark: _GoBack]识别性
	Value dimension
	The degree to which a space gene can be recognised as a distinctive local spatial characteristic by villagers, researchers and spatial evidence. It reflects whether the feature contributes to local identity and place recognition.
	Interviews, field photographs, villagers’ descriptions, spatial diagrams, public-node records, building and material surveys.
	A higher score indicates stronger local recognisability and clearer place-based distinctiveness.

	A
	Relationality
	关联性
	Value dimension
	The degree to which a space gene is connected with other spatial elements, daily practices, public activities, ecological processes or settlement organisation. It reflects the functional and structural role of the space gene within the wider rural spatial order.
	GIS overlay analysis, field observation, behavioural records, interview materials, road and lane networks, public-space use records, courtyard and settlement relationship analysis.
	A higher score indicates stronger connections with other spatial elements and everyday rural practices.

	D
	Disturbance
	扰动性
	Risk dimension
	The degree to which a space gene is affected by rural renewal activities, including infrastructure construction, road upgrading, tourism development, public-space renewal, rural housing renovation, guesthouse conversion, industrial insertion and material replacement.
	Renewal project records, planning documents, field verification, photographs, UAV images, interviews, construction and renovation records.
	A higher score indicates stronger disturbance and higher governance risk.





