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Supplementary Texts
To investigate the topic of shooting range remediation, a comprehensive search was conducted on the Web of Science Core Collection utilizing the keywords "Shooting range" and "Remediation". The search was limited to the time period between January 1, 2001, and December 31, 2023, yielding a total of 266 search results.
1.1 Analysis of issuing countries
By utilizing Citespace software to conduct an analysis on the issuing countries of the 266 documents screened within the WOS literature library, Table S1 reveals the top five nations with the greatest number of publications in the aforementioned field. Notably, China emerges as the frontrunner, having contributed 75 pertinent literature pieces concerning pollution remediation of target range sites. Furthermore, China exhibits a significant mediational centrality value of 0.33 within the network of countries, suggesting a stronger interconnectedness between its research and other nations. Figure. S1 (a) presents a visualization of the measurement statistics pertaining to the countries and regions included in the study, revealing China's prominent position as the global frontrunner in this domain. The calculation results indicate a total of 62 participating countries and regions, with 86 connecting lines generated, suggesting a higher level of interconnectedness among nations in research within this field. In Figure. S1 (b), the temporal evolution of China's scholarly output in this area is depicted, spanning from 2001 to the present. Since 2016, there has been a significant increase in the amount of literature in this field, and our research in this field is still in a phase of continuous development and exploration.
1.2 Analysis of issuing organizations
A visual examination of the institutions that have published papers pertaining to target range contaminated site remediation indicates the presence of 229 pertinent institutions in this field. These institutions collectively exhibit 173 connections between their nodes, resulting in a density value of 0.066 (Figure. S2). Notably, the Chinese Academy of Sciences leads the pack with 17 publications, followed by Kangwon National University (14 publications), Newcastle University (9 publications), Gifu University (8 publications), and Hong Kong Polytechnic University (8 publications) (Table S2). The Chinese Academy of Sciences (CAS) initiated its research in this domain in 2008, thereby highlighting China's prominent role in the field of target range site rehabilitation. The Hong Kong Polytechnic University exhibits a notable centrality in mapping, denoting its substantial publication output and influential articles within the field. Moreover, a collaborative network has been established among various institutions, with certain institutions displaying a strong interconnection due to their extensive publication contributions, thereby facilitating further research endeavors.
1.3 Analysis of authors of publications
The Citespace software was employed to visually represent and analyze the authors of publications within the domain of target range pollution remediation. Consequently, a visualization map illustrating author collaborations was generated (Figure. S3). A total of 267 authors have contributed to published articles in this particular field. Notably, Yong Sik, Lee Sang Soo, and Ahmad Mahtab emerge as the three researchers with a publication count of ≥ 10, positioning them at the core of the field with significant influence. A total of 160 connections were generated between individual researchers, with a density of 0.0045. Authors with a high number of publications generated a certain amount of collaboration between them, but most of the researcher groups collaborated less with each other, and only intra-research group connections existed.
1.4 Keyword Cluster Analysis
Cluster analysis of the keywords classified the search field keywords into 11 clusters such as #0 phytoremediation, #1 arbuscular mycorrhizal fungi, #2 shooting range soil, #3 contaminated soil, #4 soil contamination and so on. Cluster. The smaller the cluster number, the more keywords are included in the cluster. It is shown that phytoremediation is one of the more dominant classes of remediation in range contaminated site remediation studies. The links between the keyword modules are relatively strong. The results of the cluster analysis of the keywords show that the module value Q of the clusters is 0.5237, and the weighted average module value S is 0.8435, which indicates that the results of the cluster analysis are more credible and have certain reference value.
The top ten keyword clusters in the cluster analysis results were selected for timeline analysis (Figure. S5). The Q and S values obtained from the timeline analysis were 0.5723 and 0.8384, respectively, indicating a high level of credibility and reference value. The timeline analysis reveals that research on target range contaminated site remediation emerged in the early 21st century. Moreover, the timeline graph effectively illustrates the evolution of research frontier topics in this field since 2001. In the field of range contaminated site remediation, the research areas of "phytoremediation", "microbial remediation", and "microbial migration" have gained significant popularity.
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Supplementary Figure 1. (a) Mapping of Countries with Publications in the Field of Remediation of Contaminated Sites at Target Ranges, 2001-2023 (b) Trend of Publications in China in the Field of Remediation of Contaminated Sites at Target Ranges Over the Years
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Supplementary Figure 2. Mapping of Institutions Issuing Papers in the Field Related to Remediation of Contaminated Sites at Target Ranges, 2001-2023
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Supplementary Figure 3. Author mapping of publications in fields related to remediation of contaminated sites at ranges, 2001-2023
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Supplementary Figure 4. Keyword clustering time line graph of literature related to the remediation of contaminated sites at the range, 2001-2023
Supplementary Tables
Supplementary Table 1 Top five countries and regions with the highest number of publications in fields related to contamination remediation of contaminated sites at ranges, 2001-2023
	Count
	Centrality
	Year
	Country

	75
	0.33
	2005
	China

	44
	0.07
	2002
	USA

	35
	0.25
	2005
	South Korea

	19
	0.07
	2010
	Australia

	18
	0.04
	2009
	Japan
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Supplementary Table 2 Top Five Issuing Organizations with the Largest Number of Published Literature in the Field Related to Pollution Remediation of Contaminated Sites at Target Ranges, 2001-2023
	Count
	Centrality
	Year
	Institutions

	17
	0.17
	2008
	Chinese Academy of Sciences

	14
	0.17
	2012
	Kangwon National University

	9
	0.05
	2017
	Newcastle University

	8
	0.01
	2009
	Gifu University

	8
	0.08
	2016
	The Hong Kong Polytechnic University




[bookmark: _Hlk152880230]Supplementary Table 3 A collection of the top five keywords in terms of frequency of occurrence as well as top five keywords in terms of centrality in the literature related to remediation of contaminated sites at firing ranges, 2001-2023
	Count
	Centrality
	Year
	Keywords

	113
	0.08
	2002
	heavy metals

	76
	0.12
	2004
	remediation

	50
	0.10
	2005
	lead

	48
	0.15
	2002
	phytoremediation

	42
	0.14
	2004
	accumulation

	Count
	Centrality
	Year
	Keywords

	[bookmark: _Hlk146744486]27
	0.23
	2002
	plants

	9
	0.20
	2016
	shooting range soils

	25
	0.18
	2002
	growth

	48
	0.15
	2002
	phytoremediation

	42
	0.14
	2004
	accumulation
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