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Abstract 

Due to the persistence, high toxicity, and bioaccumulation characteristics of heavy 
metals, they seriously endanger the ecosystem and human health. The industrial "three 
wastes" and land destruction generated in mining and processing of mineral resources 
and industrial production directly affect the ecological environment of the basin. 
Through literature analysis, classification statistics and comparative analysis, this paper 
summarizes the number of research literatures on heavy metal pollution in the basin 
from 1981 to 2020. Since 2010, the average annual number of publications has exceeded 
100. Heavy metal pollution in the watershed is mostly in the field of environmental 
science and resource utilization. The published literature mainly comes from well-
known core journals and master and doctoral dissertations, and is supported by national, 
provincial, and ministerial fund projects such as the National Natural Science 
Foundation. 
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1. Introduction 

While the development of mineral resources promotes the rapid development of regional 
economy, mining activities occupy land and destroy regional ecosystems. Heavy metals enter 
the natural environment during waste stacking and disposal, and endanger the growth and 
growth of organisms through direct contact, breathing, and food chain enrichment. Human 
health, investigation of heavy metal pollution characteristics, risk assessment and treatment 
and restoration are problems that need to be solved urgently in the mining of non-ferrous 
metals [2]. At present, there are few big data statistics for heavy metal pollution research in the 
watershed. It is necessary to conduct statistics on groundwater pollution literature data, 
analyze the hotspots and results of research institutions and scholars in various fields on heavy 
metal pollution in the watershed, and provide for the research and development of treatment 
technology reference. CNKI is the Chinese database with the most complete, up-to-date and 
widest collection of literature resources in my country [6]. This paper uses the bibliometric 
method to make statistics on heavy metal pollution in the watershed, summarizes the 
characteristics and directions of the research, and provides references for related researchers. 
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2. Literature analysis of heavy metal pollution in the watershed 

With CNKI Chinese full-text database, statistics of the distribution characteristics of heavy 
metals in the watershed, pollution remediation and research directions. Search the Chinese full-
text documents in the CNKI database with the subject heading "heavy metals in watershed". 
The search time is from 1981 to 2020, and the deadline is August 30, 2020. According to the 
publication year, source, subject classification, keywords, research level, research institution 
and fund project support, statistical screening is performed, and the data is subdivided to 
analyze the fields, research trends and development trends of groundwater pollution. 

2.1. Quantitative analysis of publications related to heavy metals in the basin 

Retrieval statistics with "heavy metals in watershed" as the search term, the existing Chinese 
literature mainly comes from academic journals, master's and doctoral dissertations, and some 
conferences and newspapers. Retrieve and analyze relevant documents according to "title", 
"keywords" and "subject terms". Table 1 shows the changes in the publication volume of heavy 
metal literature in the basin since 1981. Taking "heavy metals in watershed" as the search 
subject term and abstracts for statistics, all documents are mainly journals, accounting for 
49.29% of the total number of documents; the number of master and doctoral degree papers is 
44.04%, and the number of conference papers and newspapers is relatively small, accounting 
for only 4.48% of the number of documents. The number of relevant documents retrieved from 
CNKI is analyzed in time series. Before 2010, there were less than 100 relevant literatures on 
heavy metals in the watershed per year on average, and the number of relevant studies in a 
single year after 2010 exceeded 100. 
 

Table 1 Statistics of relevant literature on heavy metal pollution in the watershed 

database keywords title & keywords & abstract time 
literature 2609 2284 1981-2020 
periodical 1286 1180 1981-2020 

dissertation 1149 810 1981-2020 
conference, newspaper, et al 117 97 1981-2020 

 

2.2. Analysis of the source of relevant literature on heavy metals in the basin 

Statistics published in 1981-2020 with the theme of "Heavy Metals in Watersheds" are mainly 
from academic journals such as "Environmental Science", "Journal of Environmental Science", 
"Environmental Science Research", "Environmental Chemistry" and Hunan Normal University, 
Ocean of China Dissertations from universities, Southwest University, Nanjing University and 
other universities. Among them, the journal with the most publications is "Environmental 
Science", which published 58 academic essays, accounting for 10.45% of the total literature 
(Figure 2); the university with the most publications is Hunan Normal University, which 
published a total of dissertations 33 papers, accounting for 5.95% of the total number of 
publications (Figure 1), are the national "double first-class" construction universities and the 
"world-class discipline construction universities in Hunan Province", carrying out long-term 
research in the areas of ecological environment protection and improvement, and biological 
cultivation in the watershed. According to the statistics of issuing organizations, Hunan Normal 
University has issued 57 articles, second only to the Chinese Academy of Environmental 
Sciences under the Ministry of Ecology and Environment (68 articles), followed by Nanchang 
University, Nanjing University and Hunan Agricultural University with 51 questions and 
answers respectively. Articles, 44 articles and 43 articles. 
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Figure 1 Source statistics of heavy metals in the basin 

 

 

Figure 2 Statistics of publication institutions of heavy metal related literature in the basin (top 

20) 

 

2.3. Research subject classification and hot spot analysis 

Statistics on the distribution of disciplines to which all documents belong and the fund projects 
supported by them. Figure 2 shows the statistics of the top 20 sciences. The research on the 
distribution of heavy metals and pollution mechanisms in the basin mainly involves 
environmental science and resource utilization, including 2,317 articles, accounting for 77.18% 
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of the statistics. Followed by: geology, biology, basic agricultural science, and mining 
engineering. Statistical analysis and research relying on fund projects, the top 20 of the National 
Natural Science Foundation of China supported 468 documents, accounting for 53.92% of the 
statistics; obtained the national key basic research development plan 69, the land and resources 
survey project 52, the national science and technology support plan 47, There are 69, 52, 47, 
18, and 14 documents supported by the National Key R&D Program 18 and National Science 
and Technology Key Project 14, respectively, accounting for 23.04% of the statistics. 

 

 

Figure 3 Discipline distribution of heavy metal pollution research in the basin 

 

 

Figure 4 Distribution of heavy metal research support funds in the basin 
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3. Research on the risk of heavy metal pollution in the watershed 

Under certain conditions, the assessment of possible loss, damage or destruction to the 
environment and the human body is a risk assessment. The risk of heavy metal pollution in the 
watershed mainly involves environmental risks and human health risks. Among them, the 
environmental risk mainly assesses the degree and probability of the danger of heavy metal 
pollution in the watershed to human health and the ecological environment, and provides 
effective reduction and exemption countermeasures and plans. At present, the ecological risk 
assessment of heavy metal pollution mainly adopts single-factor evaluation method, potential 
ecological hazard index method and geo-accumulation index method to evaluate the ecosystem 
risk that heavy metals may cause. Health risk mainly assesses the potential scope, hazard 
degree and risk prevention and control measures of heavy metals in the environmental media 
of the watershed that affect human health, and can provide guidance for the pollution migration 
and accumulation, bioavailability, and long-term environmental impact of heavy metals in the 
watershed. The health risk assessment is mainly based on the health risk assessment methods 
proposed in the "Technical Guidelines for Soil Pollution Risk Assessment of Construction Land" 
(HJ 25.3-2019) and the "Super Fund Site Health Evaluation Manual" promulgated by USEPA. 

 

Table 2 Watershed heavy metal pollution risk assessment methods 

risk assessment method characteristic 

ecologica
l risk 

single factor evaluation 
Estimate the ecological effects of a single pollutant, with a critical 

value of 1.0; simple and convenient 
potential ecological hazard 

index method 
The most commonly used assessment method; consider the 

biological toxicity of heavy metals 
geo-accumulation index 

method 
Consider the impact of human and natural geological environment 

on heavy metals 
health 
letter 

index method 
Data collection, toxicity assessment, exposure assessment and risk 

characterization are realized in 4 steps 

 

4. Conclusion 

Since 1981, CNKI's Chinese full-text data has significantly increased the literature on heavy 
metal pollution in the watershed. With the rapid development of my country’s society and 
economy, the development of mineral resources and the improvement of industrial production 
levels, the pollution of heavy metals in the watershed and the health problems caused by them 
are becoming more and more serious. 
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