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Introduction 
Haze, which is produced by smoke, fog, dust and other tiny particles in the air, often occurs in 

metropolis [1, 5]. Haze is mainly composed of PM10 and PM2.5. Haze weather can not only reduce 
visibility, increase the frequency of traffic accidents, but also cause decline in air quality and induce 

respiratory and cardiovascular diseases[2,3,4]; The haze phenomenon can also have an impact on the 

earth’s climate effect by affecting the earth's radiation budget situation[6,7,8]. Therefore, haze problem 
has attracted more and more attention. 

Some scholars have analyzed the solutions of controlling haze weather [9, 10, 11]. Fu and Chen (2017) 
proposed the suggestions on future directions of haze pollutions in China by reviewing factors 

contributing to haze formation.; Many researchers have examined the components of PM2.5 from the 

chemical and physical properties[12,13,14,15,16,17,18,]; There have also been many published papers 
which have revealed the features of haze problem from the human health perspective [19,20,21,22]. 

As a statistical approach on published papers, bibliometrics provides a way to analyze academic 

documents quantitatively [23, 24]. There have been a lot of studies which evaluate research relationships 
of authors, institutes, countries etc. in specific research fields [25, 26, 27, 28, 29, 30] . In recent years, 

a great number of publications have been published on haze and related fields. There have been 5606 
documents on haze in the Science Citation Index Expanded (SCI -Expanded) and Social Science Citation 

Index (SSCI) of the ISI-Thomson Reuters Scientific database from 2000-2016. Much attention has been 

paid to haze problem, however, few papers attempted to analyze and examine global academic 
publications data visually. Therefore, the present study is to disclose research patterns in features of 

author distribution, international collaboration and academic relationship on haze research.  

 

Materials and methods 

Bibliometric methods provide an approach to identify the development trends or future research 

orientations by analyzing the publication output, keywords, authors, institutes, countries [31, 34]. The 
statistical results related to distribution of authors, institutes, countries/ territories and keywords can be 

visually showed by using bibliometric analysis tools including VOSviewer, Citespace, HistCit e etc.  

CiteSpace is a scientific visualization software which is used for visualizing and mapping statistical 
publication data from the ISI-Thomson Reuters Scientific database. It concentrates on distinguishing 

pivots in the evolution of a research field.  Providing diverse functions to promote the comprehension 
and recognition of network patterns, CiteSpace can identify the citation hotspots in the assemblage of 

publications, decompose a network into clusters, label clusters with terms from citing articles  (Chen, 

2014). Not only upholds temporal and structural interpretations of a variety of networks retrieved from 
scientific documents, including collaboration networks, author co -citation networks, and document co-

citation networks, CiteSpace also upholds networks of combinative node types such as authors, 

institutes, countries, and combinative link types [32]. CiteSpace will handle the data from the Web of 
Science which is the dominant source of input data [33]. 

The data for the present study were collected in March 2016 from Web of Science 
(http://webofknowledge.com). In particular, the Science Citation Index Expanded (2000-2016), Social 

Science Citation Index (SSCI, 2000-2016), have been collected through the online documents published 

by Thomson Reuters. The data retrieval strategies were set as follows:  
Topic= “Haze”; it means that the word in title, abstracts or keywords of articles will be retrieve d. 

Timespan=2000-2016. 

5473 papers from four document types including article, review, meeting abstract and proceedings paper 
were derived in this study. 

Time Slicing was set from 2000 to 2016. Years Per Slice was set 1. Term Source was set “Title”, 
“Abstract”, “Author Keyords(DE)”, “Keywords Plus(ID)”.Term Type was set “Burst Terms”. Node 

Types were set “Author”, “Institution”, “Country”, and “Keyword” respectively. The size of circles 
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indicates the publication number, and the length between two circles is  inversely ratio to the 
collaboration between two authors, countries/territories and institutes. Concretely, the shorter length 

between two circles is, the more collaboration between two authors is.   

 
Results and discussion 
Publication year: From the period of 2000 to 2016, 5606 documents were published in the ISI -Thomson 

Reuters Scientific database. In 2000, 153 documents were published; the number of documents increased 

as 779 was in 2016. Results revealed that the research on haze was nearly consist ently the focus of 
scholars during the past 17 years.  

Authorship: According to the data from SCI-Expanded and SSCI database, the top three most 

productive authors, of which were Li J. with 46 articles, Li L. with 29, Zhang Y. with 29, as well as 
other scholars in this domain, have made great contributions to haze research  (Fig. 1). 

Countries/territories: The publications on haze research were primarily originated from the USA, 
China, Germany and France (Fig. 2). 

Institutions: The major academic contributions, which were concluded in terms of total publication 

frequency, primarily originated from the Chinese Acad Sci, NASA, CALTECH and Univ Arizona  (Fig. 

3). 

Keywords: The primary hot topics of haze research could be concluded as “aerosol”, “atmosp here”, 

“particle”, “PM2.5 ”and“ air quality” from 2000 to 2016  (Fig. 4). 
And these will still be the pivotal issues in haze research hereafter. All of these research findings could 

provide foundation to understand the research developing process and trends  in haze analysis for 
researchers in the field of haze.  
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Fig. 1. Author co-citation map from 2000 to 2016 

 

 
Fig. 2. Country/territory co-citation map from 2000 to 2016 

 

 

Fig. 3. Institute co-citation map from 2000 to 2016 

 

 
Fig. 4. Time zone view of the keywords co-citation map from 2000 to 2016 
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