


Search Query：
TS=（*permafrost* OR "frozen soil*" OR "frozen ground*" OR "frozen rock*" OR geocryolog* OR "icy soil*" OR cryopeg* OR "frozen earth" OR Gelisol*）

Table S1. Literature screening process and inclusion criteria
	Step
	Screening Stage
	Description

	1
	Initial search
	Conducted a topic search in the Web of Science Core Collection (SCI-E) database using the query: TS = (permafrost OR "frozen soil" OR "frozen ground" OR "frozen rock*" OR geocryology* OR "icy soil*" OR cryopeg* OR "frozen earth" OR gelisol*). Search period: January 1, 2001, to December 31, 2020.

	2
	Document type screening
	Document types were restricted to "Article" and "Review". Note: This restriction was applied at the initial search stage.

	3
	Language screening
	No language restrictions were applied, but language distribution was recorded (99.2% in English, with the remainder primarily in Russian, Chinese, and French). Note: This was a documentation step, not an exclusion criterion.

	4
	Metadata standardization
	Imported the retrieved records into Derwent Data Analyzer (DDA) to standardize fields including author names, institutions, and countries/regions, thereby unifying inconsistent metadata.

	5
	Final inclusion in analysis
	Following all data cleaning and standardization procedures, a total of 10,987 literature records were included in the final analysis.









