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Abstract 
Every creature on this planet needs water to survive and water is one of the most significant natural 
resources. A moderate attempt has been made in this study to understand the research trends in 
drinking water in India during the period of 1990 – 2019, based on Science Citation Index 
Expanded the Web of Science Core Collection by Clarivate Analysis. A total 74,277 documents 
were found, of which  68,029 research articles, in that 2903 articles were drinking water publications 
relating to India. The results indicated that the annual number of research articles have increased 
from about eight articles in early years 1990 to 269 articles in the latest year 2019. Also out of 2903 
drinking water articles 2306 (79%) were country independent articles and 597 (21%) articles were 
internationally collaborative articles with 104 countries. The researchers used top three Web of 
Science categories ‘environmental sciences’, ‘water resources’ and ‘toxicology’. The study found 
that the Environmental Monitoring and Assessment was the most productive journal and Indian 
Institutes of Technology was the most productive institution among top ten most productive 
institutions in India.  
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1. Introduction 

Water is important natural resource for sustaining life and the environment. Water is crucial 
for life and key to the survival of any species on earth, not only for human beings but also for all 
animals and plant species present on the earth[21]. We have always thought that water is available 
in abundance and the gift of nature. Water comprises from 75% body weight in babies to 55% in 
elders and is crucial for cellular homeostasis and life[52]. 
        However, the phenomenal population growth has intensifying pressure on every natural 
resource to meet the demand of the world's ever-growing population, especially in Asia, particularly 
in India[72]. With the advent of the green revolution technologies, India has increased the 
consumption of fertilizer from 0.3 million metric tons in 1961 to 18.7 million metric tons in 2000, 
which resulted in a 170% increase in food grain production[18]. So that in India, over the past few 
decades not only the ever-growing population but also due to the urbanization, industrialization and 
unjudicial use of water resources has led to the degradation of water quality and reduction in per 
capita availability of safe drinking water[2]. The presence of various hazardous contamination like 
fluorides, arsenic, nitrate, sulphate, pesticides, other heavy metals, etc. in drinking water has been 
reported from different parts of India[60]. 

In India, the priority research areas in developing counties are concerned with easement of 
disease burden, mitigating water scarcity, and enhancing food security[62]. Particularly drinking 
water research continues to attract huge interest from researchers[16]. This has lead to a surge in 
publication output in this area, especially in recent years[37]. In general, drinking water research is 
diverse, ranging from such aspects as hydrogeochemistry[22], availability assessments[66], quality 
assessments[9] and treatment to policy and management issues. To facilitate progress in drinking 



 

 

water research in India, there is a need to consolidate the divergent knowledge base to focus India’s 
research efforts in the disciplines. 
         Attempts towards this desired data integration include several reviews by Indian 
researchers[4][3][64]. While systematic literature reviews are used in interrogating research and 
policy issues in the subsequent periods, such reviews address only a limited scope of data and are 
unhelpful in consolidating divergent data in the open research fields like drinking water and even 
more so if the field of study is multidisciplinary with authorship that different socio-political and 
academic borders. 
         For hundreds of years, drinking water-related research has become a multidisciplinary field 
which covers a wide spectrum, including studies on environmental sciences[43][78], biochemistry 
and molecular biology[5] and medicine research[48]. Bibliometric studies are based on quantitative 
statistical examination of publication trends, anchored on word cluster, and distribution of terms in 
article title, author keywords and keywords plus, among other indicators[19][42]. 

Bibliometrics is a tool that allows researchers or authors to analyze, interpret and improve 
indicators on the dynamics of scientific publications on a particular topic[75]. This bibliometric 
analysis provides the characteristics of the existing literature on a topic that helps future research 
directions, improves decision-making, and minimises errors[76][14]. It refers to the research 
methodology harnessed in the library and Information Sciences, which utilizes quantitative analysis 
and statistics to describe distribution patterns of publications within a particular topic field, 
institution and country[65]. Bibliometric analysis has been more used to evaluate the research 
performance in many fields such as occupational therapy[7], Adsorption Research[20], Drinking 
Water[19], Molecular Biology[26], Chemical Engineering[27], Materials Science[29], Algal – 
Bacterial Symbiotic in wastewater treatment[31], Neurotoxicity of nanoparticles[32], Metal-organic 
frameworks[34], dengue[36]. 

Hence the purpose of this study is to bibliometrically analyse the literature of Indian 
researches on drinking water which was listed in the Science Citation Index Expanded (SCI-
EXPANDED), the Web of Science (WoS) core collection by clarivate analytics during the period 
from 1990 to 2019. The analysis included document type and language publications, collaborative 
countries, institutions and authors. This study has also analysed the top ten most frequently cited 
drinking water articles by India and research focus and their development trends. 
 
2. Methods 
 

Data were retrieved on October 31, 2020, from the Science Citation Index Expanded (SCI-
EXPANDED), the Web of Science Core Collection by Clarivate Analytics. According to Journal 
Citation Reports (JCR), it indexed 9,370 journals with citation references across 178 Web of 
Science categories in SCI-EXPANDED in 2019. The terms “drinking water”, “drinking waters”, 
“drinkable water”, “drinkable waters”, and “drinking waterborne”[19] were searched in terms of 
topic (including title, abstract, authors’ keywords, and KeyWords Plus) within the publication years 
ranging from 1990 to 2019. It has resulted 74,277 documents including  68,029 articles. The results 
then, refined by countries/regions of India. It has resulted 4,263 documents (5.7% of the 74,277 
documents) including  3,917 articles (5.8% of the 68,029 articles). Recently, Ho pointed out that 
high percentage documents searched out by the terms of topic in Web of Science Core Collection 
were inappropriate in a bibliometric topic[31][32]. In 2012, a filter named ‘front page’ including 
document title, abstract, and author keywords was proposed to improve the searching method in 



 

 

bibliometric studies by Ho’s group[20]. The 4,263 documents were downloaded into spreadsheet 
software, and additional coding was manually performed using Microsoft Excel 2016 for 
analysis[45][34]. After checking publication year and using the ‘front page’ as filter, 3,128 
documents (73% of the 4,263 documents) including 2,903 articles (74% of the 3,917 articles) were 
drinking water publications in by at least one affiliation in India. Besides, the journal impact factor 
(IF2019) of each journal was obtained from the JCR in 2019. The affiliation of England, Scotland, 
Northern Ireland, Wales, and Anguilla has been reclassified as from the United Kingdom (UK). 
 

In the SCI-EXPANDED database, the corresponding-author is labeled as reprint author, but in 
this study, we used the term corresponding-author[27]. In a single institutional article, the institution 
is classified as the first-and the corresponding-author institution[29]. In multi corresponding-author 
articles, only the last corresponding-author, institute, and country were considered[33]. In a single-
author article where authorship is unspecified, the single-author is both the first and corresponding-
author[29]. In single-author articles with multi affiliations, only the India institutes or the last 
institute and country were considered. 
Three citation indicators to investigate the citations received by the publications were: 
Cyear: the number of citations from the Web of Science Core Collection in a particular year. C2019: 
means the number of citations in 2019[27]. 
TCyear: the total number of citations from the Web of Science Core Collection since publication year 
to the end of the most recent year. In this study, this is 2019 (TC2019)[80][13]. 
CPPyear: citations per publication (CPP2019=TC2019/TP), TP: total number of articles[27]. 
 
3. Results and Discussion 
3.1. Document type and language of publication 
 

Table 1. Citations and authors according to the document type 
Document type TP % AU APP TC2019 CPP2019 
Article 2,903 93 13,469 4.6 54,178 19 
Review 172 5.5 677 3.9 11,647 68 
Proceedings paper 70 2.2 282 4.0 1,939 28 
Meeting abstract 17 0.54 89 5.2 14 0.82 
Editorial material 11 0.35 23 2.1 37 3.4 
Letter 11 0.35 26 2.4 53 4.8 
Note 8 0.26 24 3.0 69 8.6 
Correction 5 0.16 32 6.4 1 0.20 
Book chapter 4 0.13 14 3.5 37 9.3 
Retracted publication 2 0.064 6 3.0 6 3.0 
News item 1 0.032 1 1.0 0 0 
TP: total number of publications; AU: number of authors; APP: number of authors per publication; TC2019: the total 
number of citations from Web of Science Core Collection since publication year to the end of 2019; CPP2019: number of 
citations (TC2019) per publication (TP). 

Comparing the total citations of documents in the Web of Science Core Collection, a better 
citation indicator, TCyear is proposed as a repeatable and checkable scientific data[80][13], and it is 
widely used in bibliometric research in the last decade[30][35]. The relationship among document 
types and their citations per publication, CPPyear, and the number of authors per publication, APP, 
has recently been proposed in a table[58]. Eleven document types indexed by the Web of Science 



 

 

were found (Table 1). The document type of articles was the most popular, with a total of 2,903 
articles (93% of 3,128 documents), the number of authors per publication is 4.6. The largest number 
of authors in an article is “Global, regional, and national comparative risk assessment of 84 
behavioural, environmental and occupational, and metabolic risks or clusters of risks for 195 
countries and territories, 1990-2017: A systematic analysis for the Global Burden of Disease Study 
2017”[73] published by 1,042 authors from 621 institutes in 91 countries. The document type of the 
reviews had the highest CPP2019 of 68, which can be attributed to the only classic review with 
TC2019 of 1,000 or more[47], titled “Arsenic removal from water/wastewater using adsorbents: A 
critical review”[56] by Dinesh Mohan and Charles U. Pittman Jr. with TC2019 of 599, 451, and 
2,027. In addition, the five of the top ten publications were reviews by Mohan and Pittman (2007), 
Ayoob and Gupta (2006) with TC2019 of 670 (rank 2nd), Kabra et al. (2004) with TC2019 of 461 (rank 
5th), Mohapatra et al. (2009) with TC2019 of 420 (rank 6th), and Pradeep and Anshup (2009) with 
TC2019 of 411 (rank 8th). The CPP2019 of the reviews was 3.6 times than the CPP2019 of the articles. 
A total of 172 reviews were published widely in 113 journals. It should be pointed out that in the 
Web of Science Core Collection, documents can be divided into two types of documents. For 
example, 70 documents were classified as document types of proceedings papers and articles, thus 
the sum of the percentages is greater than100%[75]. 
 

Only document-type articles were used for further analysis because it contains complete 
research ideas such as introduction, methods, results, discussions, and conclusions. The only non-
English article titled “Case-controlled cohort health indicator study of an integrated fluorosis 
mitigation program in India”[24] was published in Spanish. 
 
3.2. Characteristics of publication outputs 
 

In order to understand publications and their impact trends in a research topic, a relationship 
between the annual number of articles (TP) and their citations per publication (CPPyear=TCyear/TP) 
by the years was proposed by Ho (2013). 



 

 

 

 
Figure1. The number of articles and citations per publication by year. 

 
The relationship is shown in fig 1. The annual number of articles (TP) increased from about 8 

articles in the early years 1990s to 269 articles in the latest years 2019. The exponential increase in 
the research articles on drinking water due to increase in the awareness of information 
technology[70]. Which would have helped data handling and transmission and assess to scientific 
information during 1990 to 2018[77]. The period under study also coincided with increased support 
of the Indian Government to undertake research on drinking water. 
 

From Fig 1 it is cleared that drinking water research in India is a developing study field. A 
similar trend in research is also reported in Africa[77].  
  

Figure 1 also shows that the mean citations were not constant, and the highest average number 
of citations (CPP=57) was observed for the articles published in the year 1995. It is observed that 
the citations during the initial years from 1990 to 1994 published would likely to fluctuate more 
because some publications did not start to accumulate citations until a few years after publication. 
Articles published after 2005 showed that CPP was decreasing in the recent years articles did not 
get the more citations due to shorter time[34]. 
 
3.3. Web of Science categories and journals 
 

Journal Citation Reports (JCR) indexed 9,370 across 178 Web of Science categories in SCI-
EXPANDED in 2019. A total of 2,903 drinking water articles published by India in SCI-



 

 

EXPANDED were published in 785 journals which are classified among the134 Web of Science 
categories in SCI-EXPANDED. Altogether, 187 articles published in 71 journals were not in SCI-
EXPANDED in 2019 without IF2019. Table 2 shows the top 12 productive Web of Science 
categories with more than 100 articles. A total of 1,320 articles (45% of 2,903 articles) were 
published in the top three categories: environmental sciences (820 articles; 39% of 2,903 articles), 
water resources (395; 14%), and toxicology (393; 14%). Development trends of categories in a 
research topic were compared using a figure[19]. 

 
Table 2. The top 12 productive Web of Science categories with TP> 100 
Web of Science category TP (%) APP CPP2019 No.J 
environmental sciences 820 (28) 4.3 20 265 
water resources 395 (14) 3.9 15 94 
toxicology 393 (14) 4.5 26 92 
public, environmental and occupational health 262 (9.0) 5.5 23 193 
environmental engineering 240 (8.3) 4.3 28 53 
multidisciplinary chemistry 213 (7.3) 3.7 9.4 177 
chemical engineering 196 (6.8) 3.9 24 143 
multidisciplinary geosciences 192 (6.6) 3.8 14 200 
pharmacology and pharmacy 173 (6.0) 4.4 27 270 
biochemistry and molecular biology 146 (5.0) 4.2 22 297 
analytical chemistry 129 (4.4) 4.4 19 86 
multidisciplinary sciences 108 (3.7) 4.3 11 71 
TP: number of publications; APP: number of authors per publication; CPP2019: number of citations (TC2019) per 
publication (TP); No.J: number of journals in a Web of Science category. 
 

It should also be noticed that journals could be classified in two or more categories in the Web 
of Science Core Collection, for instance, Environmental Earth Sciences was classified in 
environmental sciences, multidisciplinary geosciences, and water resources, and thus the sum of 
percentages was higher than 100%[29]. Compare the top 12 categories, articles published in the 
category of environmental engineering had the highest CPP2019 of 28, followed by pharmacology 
and pharmacy with CPP2019 of 27, and toxicology CPP2019 of 26, while articles published in 
multidisciplinary chemistry had a CPP2019 of 9.4. Articles published in category of public, 
environmental and occupational health had the highest APP of 5.5 while articles published in 
multidisciplinary chemistry had an APP of 3.7. 
 
 



 

 

 
Figure 2. Development of the top three categories 

 
The development of the top three categories was illustrated in Fig. 2. The total number of 

publications per year from the three categories with more than 300 articles. Among top three 
categories ‘environmental sciences’ contributed most with 820 publications followed by ‘water 
resources’ (TP= 395) and ‘toxicology’ (TP= 393) Number of publications readily showed that (fig 
2), there is steady development with no period of rapid growth in all three categories up to 2005. 
After the 2005 environmental science category entered the phase of rapid growth up to 2019, the 
other categories showed little growth. The environmental sciences category is a broad and 
multidisciplinary science; hence there are more number of publications in this area as it covers 
Ecology, Wastes, Environmental Management, Forestry and Environment, Water Pollution, Nature 
and Natural Resources Conservation, Air Pollution, Wildlife and Plants and Pollution. While 
publications on drinking water research are less in the toxicology category as few national institutes 
are working on it in India[40]. 



 

 



 

 

Table 3.The top10 productive journals 
Journal TP(%) IF2019 APP CPP2019 Web of Science category 
Environmental Monitoring and Assessment 107 (3.7) 1.903 3.7 23 environmental sciences 
Fluoride 67 (2.3) 1.000 3.5 21 public, environmental and occupational health 

toxicology 
Environmental Earth Sciences 58 (2.0) 2.180 3.8 12 environmental sciences 

multidisciplinary geosciences 
water resources 

Environmental Science and Pollution Research 46 (1.6) 3.056 4.5 14 environmental sciences 
Desalination and Water Treatment 45 (1.6) 0.854 3.4 4.0 chemical engineering 

water resources 
Current Science 44 (1.5) 0.725 3.4 11 multidisciplinary sciences 
Journal of the Geological Society of India 42 (1.4) 0.899 3.6 5.0 multidisciplinary geosciences 
Biological Trace Element Research 37 (1.3) 2.639 3.8 13 biochemistry and molecular biology 

endocrinology and metabolism 
Journal of Hazardous Materials 34 (1.2) 9.038 3.9 62 environmental engineering 

environmental sciences 
RSC Advances 31 (1.1) 3.119 3.9 11 multidisciplinary chemistry 
TP: number of publications; IF2019: journal impact factor in 2019; APP: number of authors per publication; CPP2019: number of citations (TC2019) per publication 
(TP). 



 

 

The top 10 most productive journals are listed in Table 3 with journal impact factor (IF2019), 
number of authors per publication (APP), number of citations per publication (CPP2019), and Web 
of Science category. Four of the 10 journals were classified in the category of environmental 
sciences. Environmental Monitoring and Assessment published the most articles (107 articles; 3.7% 
of 2,903 articles). Compare the articles published in the top 10 journals; articles published in 
Environmental Science and Pollution Research had the highest APP of 4.5 while Desalination and 
Water Treatment and Current Science had an APP of 3.4, respectively. Articles published in 
Journal of Hazardous Materials had the highest CPP2019 of 62 which can be attributed to the highly 
cited article with TC2019 of 100 or more[29], titled “Fluoride in drinking water and its removal”[55] 
by Meenakshi and Maheshwari from the Indian Institute of Technology with TC2019 of 475. 
Besides, according to the journal impact factor, Lancet with one article, places first with the highest 
IF2019 of 60.392, followed by Nature Reviews Disease Primers with one article (IF2019=40.689), and 
Advanced Materials with one article(IF2019=27.398). 

3.4. Collaborative countries, institutions, and authors 

Table 4.Top 10 most collaborative countries 

Country 
CP CPP2019 CPR(%) FPR(%) RPR(%) 

USA 213 30 1 (7.3) 1 (3.7) 1 (3.8) 
UK 52 24 2 (1.8) 2 (0.83) 2 (0.80) 
Germany 46 23 3 (1.6) 3 (0.59) 3 (0.52) 
Australia 35 27 4 (1.2) 8 (0.28) 7 (0.35) 
Sweden 34 43 5 (1.2) 4 (0.41) 4 (0.45) 
Canada 30 26 6 (1.0) 5 (0.38) 8 (0.31) 
Japan 29 35 7 (1.0) 6 (0.34) 8 (0.31) 
South Korea 28 18 8 (1.0) 8 (0.28) 10 (0.28) 
Saudi Arabia 27 17 9 (0.93) 18 (0.10) 27 (0.035) 
China 24 21 10 (0.83) 6 (0.34) 5 (0.38) 
CP: total number of internationally collaborative articles; CPP2019: citations per publication (TC2019/CP); CPR(%): the 
rank and the percentage of internationally collaborative articles in the total India articles; FPR(%): the rank and the 
percentage of first-author articles in the total first-author articles; RPR(%): the rank and the percentage of the 
corresponding-author articles in the total corresponding-author articles. 

In India, 2,306 drinking water articles (79% of 2,903 articles) were country independent 
articles and 597 (21%) were internationally collaborative articles with 104 countries. The three 
publication indicators: internationally collaborative articles (CP), first-author articles (FP), and 
corresponding-author articles (RP) as well as citation indicator, CPP2019 were applied to compare 
the top 10 collaborative countries (Table 4). Four Asia countries, three European countries, two 
American countries, and one Oceania country were ranked on the top 10 of collaborative with India. 
South Africa with 20 articles ranked 12th, was the most collaborative country in Africa. The USA 
ranked the top in the three publication indicators with CP of 213 collaborative articles (7.3% of 
2,903 articles), FP of 107 articles (3.7% of 2,903 first-author articles), and RP of 110 articles (3.8% 
of 2,884 corresponding-author articles). Articles collaborative with Sweden had the highest CPP2019 

of 43 while articles collaborative with Saudi Arabia had a CPP2019 of 17. Three of the 69 highly 
cited articles by Stanaway et al. (2018) with CPP2019 of 245, Kumar et al. (2007) with CPP2019 of 



 

 

128, and Mahata et al. (2003) with CPP2019 of 109, were collaborative with Sweden.



 

 

Table 5. Top 10 productive institutions 
Institute TP TP 

R (%) 
IP 
R (%) 

CP 
R (%) 

FP 
R (%) 

FP 
CPP2019 

RP 
R (%) 

RP 
CPP2019 

SP 
R (%) 

SP 
CPP2019 

Indian Institutes of Technology 138 1 (4.8) 1 (5) 1 (4.5) 1 (3.3) 50 1 (3.5) 49 13 (1.1) 5.0 

Jadavpur University 107 2 (3.7) 2 (2.9) 1 (4.5) 2 (2.6) 35 2 (2.7) 35 1 (6.4) 16 

Bhabha Atomic Research Center 83 3 (2.9) 3 (2.8) 4 (2.9) 6 (1.7) 9.6 5 (1.7) 10 13 (1.1) 9.0 

University of Madras 72 4 (2.5) 6 (2.5) 10 (2.4) 4 (1.9) 32 4 (1.9) 32 13 (1.1) 5.0 

Panjab University 71 5 (2.4) 7 (2.3) 6 (2.6) 3 (2) 14 3 (2) 14 N/A N/A 

Anna University 64 6 (2.2) 12 (1.5) 4 (2.9) 11 (1.2) 13 10 (1.3) 13 N/A N/A 

Jawaharlal Nehru University 61 7 (2.1) 9 (1.7) 9 (2.5) 10 (1.3) 21 10 (1.3) 22 4 (3.2) 13 

Council of Scientific and Industrial Research 

(CSIR) 

60 8 (2.1) 11 (1.6) 8 (2.6) 9 (1.3) 26 9 (1.4) 25 5 (2.1) 12 

Indian Veterinary Research Institute 60 8 (2.1) 12 (1.5) 6 (2.6) 12 (1.1) 19 12 (1.1) 19 N/A N/A 

Industrial Toxicology Research Centre 57 10 (2) 5 (2.6) 16 (1.3) 5 (1.7) 23 6 (1.6) 25 13 (1.1) 6.0 
TP: total number of articles; TPR(%): the rank and the percentage of total articles in the total number of articles; IPR(%): the rank and the percentage of institutional independent 
articles in the total institutional independent articles; CPR(%): the rank and the percentage of inter-institutionally collaborative articles in the total inter-institutionally collaborative 
articles; FPR(%): the rank and the percentage of first-author articles in the total first-author articles; RPR(%): the rank and the percentage of the corresponding-author articles in the 
total corresponding-author articles; SPR(%): the rank and the percentage of the single-author articles in the total single-author articles; CPP(CPP2019): number of citations (TC2019) 
per publication (TP); N/A: not available. 

 
 



 

 



 

 

 
In total, 1,465 articles (50% of 2,903 articles) were institute independent articles and 1,438 

(50%) were inter-institutionally collaborative articles. The six publication indicators[34]:  total 
number of articles (TP), institutional independent articles (IP), inter-institutionally collaborative  
articles (CP), first-author articles (FP), corresponding-author articles (RP), single-author articles 
(SP) as well as citation indicator CPP2019 were applied to compare the top 10 institutions (Table 5). 
Five of the top 10 institutions were universities and other five were research centres. Indian 
Institutes of Technology took the leading position for the five publication indicators with TP of 138 
articles (4.8% of 2,903 articles), IP with 73 articles (5.0% of 1,465 institutional independent 
articles), CP of 65 articles (4.5% of 1,438 inter-institutionally collaborative articles), FP of 97 
articles (3.3% of 2,903 first-author articles), RP of 101 articles (3.5% of 2,884 corresponding-
author articles). Jadavpur University, Andhra University, and Government Meera Girls College 
ranked the top in the single-author articles with SP of six articles (6.4% of 94 single-author articles) 
respectively. Panjab University, Anna University, and Indian Veterinary Research Institute had no 
single-author articles. Compare the top10 productive institutes, articles published by the Indian 
Institutes of Technology as the first-author and the corresponding-author had the highest CPP2019 of 
50 and 49, respectively. The most frequently cited drinking water article in India was an 
institutional independent article by Jain and Pradeep from the Indian Institutes of Technology[38]. 
Articles published by Jadavpur University as single-author had the highest CPP2019 of 16. However, 
a bias appeared because the Indian Institute of Technology have branches in many different 
cities[74]. At present, the articles of this institute were pooled as one heading, and articles divided 
into branches would result in different rankings. 
 

In experimental science, the accepted convention is that the most important positions are first 
and last, and these positions are usually the corresponding author[83][15]. The first-author is that 
person who contributed most to the work, including conducting research and writing of the 
manuscript[67][26]. The corresponding-author is perceived as the author contributing significantly 
to the article independently of the author position[53].The corresponding-author supervised the 
planning and execution of the study and the writing of the paper[8]. In 2012, Ho proposed an 
indicator; the Y-index is related to the number of first-author publications (FP) and corresponding-
author publications (RP). TheY-index combines two parameters (j,h), to evaluate the publication 
potential and contribution characteristics as a single index. This indicator has been used to compare 
authors in a research topic: metal-organic frame works[79] and occupational therapy[7].  
The Y-index is defined as[27][29] 

RPFPj        (1) 







 

FP
RPh 1tan

 (2) 
Where j is the publication potential, a constant related to publication quantity; and h is publication 
characteristics which can describe the proportion of RP to FP. The greater the value of j, the more 
the contribution of the first-and corresponding-author articles. Different values of h represent 
different proportions of corresponding-author articles from first-author articles. 
h=π/2, indicates only corresponding-author articles, j is the number of corresponding-author 
articles; 
π/2 >h > 0.7854 indicates more corresponding-author articles; 



 

 

h=0.7854 indicates the same number of first-and corresponding-author articles; 
0.7854>h>0 indicates more first-author articles; 
h=0, indicates only first-author articles, j is the number of first-author articles. 
 

In total, 2,814 (97% of 2,903 articles) drinking water articles by India in the SCI-EXPANDED 
with both first-and corresponding-author information were selected to calculate Y-index for the 
authors. A total of 2,814 articles were published by 7,809 authors in which 5,241authors (67% of 
7,809 authors) had no first-nor corresponding-author articles with Y-index=(0,0); 647 (8.3%) 
authors published only corresponding-author articles with h=/2; 141 (1.8%) authors published 
more corresponding-author articles with /2>h>0.7854; 747 (9.6%) authors published the same 
number of first-and corresponding-author articles with h=0.7854; 93 (1.2%) authors published more 
first-author articles with 0.7854>h>0; and 940 (12%) authors published only first-author articles 
with h=0.  
 

Figure 3. 
Distribution of the top19 authors with their Y-index values (j≥15) 

 
Figure 3 shows distribution of the Y-index (j,h) of the top 19 authors with j15. Each dot 

represents one value of the Y-index (j,h) that could be one author or many authors[30],for example 
M. Kumar and N.S. Raowith Y-index = (20, 0.7854). S.J.S. Flora had the highest j of 54 with Y-
index= (54, 1.320). Flora published 44 articles including 11 first-author articles and 43 
corresponding-author articles. D.K. Dhawan ranked second with a j of 40. Dhawan published only 



 

 

40 corresponding-author articles with Y-index= (40, /2). S.N. Sarkar (15, /2), S. Singh (15, 
0.9828), and P.W. Ramteke (15, 0.8520) had the same publication potential with j of 15 for all. It is 
clear that all these authors are located on the same curve (j= 15) in Fig. 3, indicating that they have 
different publication characteristics. Sarkar published only corresponding-author articles with h of 
/2, followed by Singh published seven first-author articles and eight corresponding-author articles 
with h of 0.9828, and Ramteke published five first-author articles and nine corresponding-author 
articles with h of 0.8520. Similarly, A.K. Giri (24, /2) and A. Biswas (24, 0.7023) are located on 
the same curve (j= 24). Giri has only 24 corresponding-author articles while Biswas has 13 first-
author articles and 11 corresponding-author articles. S. Kumar (28, 0.8567) and S.L. Choubisa (28, 
0.7854) are located on the same curve (j= 28). Kumar has a higher ratio of corresponding-author 
articles to first-author articles while Choubisa has a lower ratio of corresponding-author articles to 
first-author articles. These authors with the same value of j and different h, had the same potential 
to publish articles but totally different publication characteristics. Furthermore, S.L. Choubisa (28, 
0.7854), M. Kumar (20, 0.7854), and S. Giri (16, 0.7854) are located on the same straight line (h = 
0.7854), indicating that they have different publication potential but the same publication 
characteristics. Similarly, D.K. Dhawan (40, /2), A.K. Giri (24, /2), and S.N. Sarkar (15, /2) are 
located on the same straight line (h = /2). Dhawan had a higher publication potential with j of 40 
followed by Giri with j of 24, and Sarkar with j of 15. However, it was pointed out that a bias in 
analysis of authorship might occur when different authors had the same name or one author used 
different names (eg. Maiden names) in their articles[82]. 
 
3.5. Top ten most frequently cited drinking water articles by India 
 

The total number of citations of a document in the Web of Science Core Collection is updated 
from time to time. Ho’s group proposed citation indicators TCyear[80] and Cyear (Ho, 2012). The 
advantage of using TCyear and Cyear is that they are immutable and ensure repeatability compared 
with the citation index of the Web of Science Core Collection[20]. Citation frequency is considered 
to reflect the impact of scientific publications, although not necessarily quality[6]. The best articles 
can be classified as articles that most researchers can read and cite in peer-reviewed journals[68]. 
Table 6 listed the 10 most frequently cited articles with two citation indicators[27]. Two of the 10 
articles were published in Separation and Purification Technology (IF2019=5.774) and Analyst 
(IF2019=3.978), respectively. Indian Institutes of Technology published the most of five articles, 
followed by Jadavpur University with three. D. Chakraborti published the most three articles. 
Citation history of the top 10 articles were presented in Figs. 4 and 5. An article impact might not 
be always high (Fu et al., 2012; Ho, 2014a). Highly cited article by Chatterjee et al. (1995) had 
TC2019 of 413 ranked 3rd but had lower impact in 2019 with C2019 of 7 ranked 238th. Similarly, an 
article by Das et al. (1995) had TC2019 of 352 ranked 6th and C2019 of 10 ranked 128th. Although 
some recently published articles in the past few years have great potential, their TC2019 is not high. 
Therefore, articles that had an impact in 2019 are also concerned. An article titled “SERS and 
fluorescence-based ultrasensitive detection of mercury in water”[51] had TC2019 of 50 ranked 258th 
and C2019 of 32 ranked 8th.



 

 

Table 6. The top 10 most frequently cited articles 
Rank 
(TC2019) 

Rank 
(C2019) 

Title Country Reference 

1 (503) 4 (54) Potential of silver nanoparticle-coated polyurethane foam as an antibacterial water filter India Jain and Pradeep 
(2005) 

2 (475) 3 (62) Fluoride in drinking water and its removal India Meenakshi and 
Maheshwari (2006) 

3 (413) 238 (7) Arsenic in ground water in six districts of West Bengal, India: The biggest arsenic calamity 
in the world. Part I. Arsenic species in drinking water and urine of the affected people 

India Chatterjee et al. 
(1995) 

4 (391) 7 (33) Equilibrium, kinetics and thermodynamic studies for adsorption of As(III) on activated 
alumina 

India Singh and Pant 
(2004) 

5 (373) 9 (31) Equilibrium, kinetics and breakthrough studies for adsorption of fluoride on activated 
alumina 

India Ghorai and Pant 
(2005) 

6 (352) 128 (10) Arsenic in ground water in six districts of West Bengal, India: The biggest arsenic calamity 
in the world. Part 2. Arsenic concentration in drinking water, hair, nails, urine, skin-scale and 
liver tissue (biopsy) of the affected people 

India Das et al. (1995) 

7 (347) 27 (21) Arsenic levels in drinking water and the prevalence of skin lesions in West Bengal, India USA, 
India 

Mazumder et al. 
(1998) 

8 (302) 67 (13) Adsorption of As(III) from aqueous solutions by iron oxide-coated sand India Gupta et al. (2005) 
9 (294) 53 (15) Arsenic groundwater contamination in Middle Ganga Plain, Bihar, India: A future danger? India Chakraborti et al. 

(2003) 
10 (258) 11 (29) Ratiometric detection of Cr3+ and Hg2+ by a naphthalimide-rhodamine based fluorescent 

probe 
India, 
Italy 

Mahato et al. 
(2012) 

TC2019: the total number of citations from Web of Science Core Collection since publication year to the end of 2019; C2019: the number of citations of an article in 2019 only. 



 

 



 

 

 
Figure 4.The citation history of the top five most frequently cited articles. 

 
 



 

 

 
Figure 5.The citation history of the top 6 to 10 most frequently cited articles. 

3.6. Research focuses and their development trends 
 

Ho’s group proposed distribution of words in article titles, abstracts, author keywords, 
and Key Words Plus in different periods as information to evaluate main research focuses and 
find their development trends in research topics[81][79].The results of keyword analyses 
provide information about the main and possible research foci as each word cluster 
comprised several supporting words. Thus, the development of the five major pollutants in 
drinking water research in India was found.  



 

 

 
Figure 6. Development trends of the five main pollutants 

 
Figure 6 shows the development of the five pollutants with supporting keywords as follows: 

 
Fluoride: fluoride, fluoride, and fluorotic 
Arsenic: arsenic, arsenic, arsenite, arsenate, and arsenical 
Antioxidant: antioxidant, antioxidant, and antioxidants 
Zinc: zinc, zinc, Zn, Zn2+, and Zn (II) 
Nitrate: nitrate, nitrate, nitrates 
Uranium: uranium, uranium, U, and U (VI) 
 



 

 

 

 
Figure 7. Development trends of the three main topics 

 
The possible research hot topics in drinking water research in India were “groundwater”, 

“adsorption”, and “oxidative stress” with the most articles. “Groundwater” (groundwater, 
ground waters, and groundwater), “Adsorption” (adsorption, sorption, and bio sorption), and 
“oxidative stress” (oxidative stress).The article number growth trends of the three different 
topics are compared in Fig. 7. 
 
Conclusions 
 

This research paper has analysed the publications on drinking water research in India 
listed in the Web of Science Core Collection from 1990 to 2019. We have observed that most 
of the publications were written in English. Totally 4263 documents were found, out of 3917 
articles in that 2903 publications on drinking water research in India were published. It is 
found from the study that during the period 1990-2019, an exponential growth of publications 
in the field of drinking water. The Articles published before 2007 had higher annual citations 
per publication. Among 178 Web of Science categories, the most productive web of science 
subject categories of the study were ‘environmental science’, ‘water resources’ and 
‘toxicology’. Environmental Monitoring and assessment and Fluoride were the most 
productive journals. Among the countries collaborated the USA, UK and Germany were the 
most productive countries in drinking water research. Indian Institutes of Technology and 
Jadhavpur University were the high productive Indian institutions among Indian institutions. 



 

 

The possible research hot topics in drinking water research in India were “groundwater”, 
“adsorption”, and “oxidative stress” with the most articles. This paper would be very useful 
to the researchers & scientists who would like to carry out the research in the field of 
drinking water, particularly in India. 

REFERENCES 

1. Amina C, Lhadi LK, Younsi A and Murdy J. Environmental impact of an urban 
landfill on a coastal aquifer, J. Afr. Earth Sci. 2004: 39 (3–5):509–516. 

2. Anwar F. Assessment and analysis of industrial liquid waste and sludge 
disposal at unlined landfill sites in arid climate, Waste Manage. 2003; 23 
(9):817–824. 

3. Ashwani Kumar and Das KC. Drinking water and sanitation faciligy in India and its 
linkages with diarrhoea among children under five: Evidences from recent data. Int. 
Journal of Humanities and Social Science Invention.  2014; 3(4):50-60. 

4. Ayoob S and Gupta AK. Fluoride in drinking water: A review on the status and stress 
effects. Critical Reviews in Environmental Science and Technology. 2006; 36 (6):433-
487. DOI: 10.1080/10643380600678112. 

5. Bohl D, Naffakh N, Heard JM. Long-term control of erythropoietin secretion by 
doxycycline in mice transplanted with engineered primary myoblasts. Nat Med. 1997; 
3:299–305. 

6. Brandt JS, Downing AC, Howard DL, Kofinas JD and Chasen ST. Citation classics in 
obstetrics and gynecology: the 100 most frequently cited journal articles in the last 50 
years. American Journal of Obstetrics and Gynecology. 2010; 203(4): Article 
Number: 355.e1-355.e7. 

7. Brown T, Gutman SA, Ho YS and Fong KNK. A bibliometric analysis of 
occupational therapy publications. Scandinavian Journal of Occupational Therapy. 
2018; 25(1):1-14. DOI: 10.1080/11038128.2017.1329344. 

8. Burman KD. “Hanging from the masthead”: Reflections on authorship. Annals of 
Internal Medicine. 1982; 97(4):602-605. 

9. Campbell L, Dixon DG and Hecky RE. A review of mercury in Lake Victoria, East 
Africa: implications for human and ecosystem health. J. Toxicol. Env. Health-Pt B-
Crit. Rev. 2003; 6:325–356.     

10. Chakraborti D, Mukherjee SC, Pati S, Sengupta MK, Rahman MM, Chowdhury UK, 
Lodh D, Chanda CR, Chakraborty AK and Basul GK. Arsenic groundwater 
contamination in Middle Ganga Plain, Bihar, India: A future danger? Environmental 
Health Perspectives. 2003; 111 (9):1194-1201.DOI: 10.1289/ehp.5966. 

11. Charles FH, Swartz CH, Badruzzaman ABM,  Nicole KB,  Yu W, Ali A, Jay J, 
Beckie R,  Niedan V and Brabander D. Groundwater arsenic contamination on the 
Ganges Delta: biogeochemistry, hydrology, human perturbations and human suffering 
on a large scale, Comptes Rendus Geosci. 2005; 337 (1/2): 285–296. 

12. Chatterjee A, Das D, Mandal BK, Chowdhury TR, Samanta G and Chakraborti D. 
Arsenic in ground water in six districts of West Bengal, India: The biggest arsenic 
calamity in the world. Part I. Arsenic species in drinking water and urine of the 
affected people. Analyst. 1995; 120 (3): 643-650. DOI: 10.1039/an9952000643. 

13. Chuang KY, Wang MH and Ho YS. High-impact papers presented in the subject 
category of water resources in the Essential Science Indicators database of the 



 

 

Institute for Scientific Information. Scientometrics. 2011; 87 (3): 551-562. DOI: 
10.1007/s11192-011-0365-2. 

14. Colares GS, Dell’Osbel N, Wiesel PG, Oliveira GA, Lemos PHZ, da Silva FP, 
Lutterbeck CA, Kist LT, Machado EL. Floating treatment wetlands: A review and 
bibliometric analysis. Sci. Total Environ. (2020); 714, 136776. 

15. Costas R and Bordons M. Do age and professional rank influence the order of 
authorship in scientific publications? Some evidence from a micro-level perspective. 
Scientometrics, 2011; 88(1):145-161. 

16. Dagdeviren H and Robertson SA Access to water in the slums of sub-Saharan Africa. 
Dev. Polic. Rev. (2011); 29: 485–505. 

17. Das D, Chatterjee A, Mandal BK, Samanta G, Chakraborti D and Chanda B. Arsenic 
in ground water in six districts of West Bengal, India: The biggest arsenic calamity in 
the world. Part 2. Arsenic concentration in drinking water, hair, nails, urine, skin-scale 
and liver tissue (biopsy) of the affected people. Analyst. 1995; 120(3):917-924. DOI: 
10.1039/an9952000917. 

18. FAO. Food, agriculture, and food security: developments since the world food 
conference and prospects, World Food Summit technical background document. 
1996. 

19. Fu HZ, Wang MH and Ho YS. Mapping of drinking water research: A bibliometric 
analysis of research output during 1992– 2011. Sci. Total Environ. 2013b; 443: 757–
765. 

20. Fu HZ, Wang MH and Ho YS. The most frequently cited adsorption research articles 
in the Science Citation Index (Expanded). Journal of Colloid and Interface Science. 
2012; 379 (1): 148-156. DOI: 10.1016/j.jcis.2012.04.051. 

21. Genji Lasya, Gayatri Devi R and Jothi Priya A. Awareness of amount of drinking 
water by an individual – A survey. Drug Invention Today. 2018; 10(10): 2083-2085 

22. Ghiglieri G, Pittalis D, Cerri G and Oggiano G. Hydrogeology and 
hydrogeochemistry of an alkaline volcanic area: the NE Mt. Meru slope (East African 
Rift – Northern Tanzania). Hydrol. Earth Syst. Sci. 2012; 16: 529–541. 

23. Ghorai S and Pant KK. Equilibrium, kinetics and breakthrough studies for adsorption 
of fluoride on activated alumina. Separation and Purification Technology. 2005; 42 
(3): 265-271. DOI: 10.1016/j.seppur.2004.09.001. 

24. Godfrey S, Labhasetwar PK and Datta S. Case-controlled cohort health indicator 
study of an integrated fluorosis mitigation program in India. Tecnologia y Ciencias 
del Agua. 2010; 1 (1): 35-45. 

25. Gupta VK, Saini VK and Jain N. Adsorption of As(III) from aqueous solutions by 
iron oxide-coated sand. Journal of Colloid and Interface Science 2005; 288 (1): 55-
60. DOI: 10.1016/j.jcis.2005.02.054. 

26. Herbertz H and Müller-Hill B. Quality and efficiency of basic research in molecular 
biology: A bibliometric analysis of thirteen excellent research institutes. Research 
Policy. 1995: 24(6): 959-979. 

27. Ho YS Top-cited articles in chemical engineering in Science Citation Index 
Expanded: A bibliometric analysis. Chinese Journal of Chemical Engineering. 2012: 
20(3): 478-488. DOI: 10.1016/S1004-9541(11)60209-7. 

28. Ho YS. The top-cited research works in the Science Citation Index Expanded. 



 

 

Scientometrics. 2013; 94 (3):1297-1312. DOI: 10.1007/s11192-012-0837-z. 
29. Ho YS. A bibliometric analysis of highly cited articles in materials science. Current 

Science. 2014a; 107 (9): 1565-1572. 
30. Ho YS. Classic articles on social work field in Social Science Citation Index: A 

bibliometric analysis. Scientometrics. 2014b; 98 (1): 137-155. DOI: 10.1007/s11192-
013-1014-8. 

31. Ho YS. Comment to: Qi, Yi, et al. “Bibliometric Analysis of Algal-Bacterial 
Symbiosis in Wastewater Treatment”, Int. J. Environ. Res. Public Health 2019, 16, 
1077. International Journal of Environmental Research and Public Health. 2019a; 
16(11): Article Number: 2034. 

32. Ho YS. Rebuttal to: Su et al. “The neurotoxicity of nanoparticles: A bibliometric 
analysis,” Vol. 34, pp. 922–929. Toxicology and Industrial Health. 2019b; 35 (6): 
399-402. 

33. Ho YS. Bibliometric analysis of the Journal of Orthopaedic Research from 1991 to 
2018. Orthopedic Research Online Journal. 2019c; 6(2):574-584. DOI: 
10.31031/OPROJ.2019.06.000632. 

34. Ho YS and Fu HZ. Mapping of metal-organic frameworks publications: A 
bibliometric analysis. Inorganic Chemistry Communications 2016; 73: 174-182. DOI: 
10.1016/j.inoche.2016.10.023. 

35. Ho YS. Classic papers published by Taiwanese scientists in the science citation index 
expanded: A bibliometric study. COLLNET Journal of  Scientometrics and 
Information Management. 2018; 12(1): 83-95. DOI: 
10.1080/09737766.2017.1400752. 

36. Ho YS, Siu E and Chuang KY. A bibliometric analysis of dengue-related publications 
in the Science Citation Index Expanded. Future Virology. 2016; 11(9): 631-648. 
DOI:10.2217/fvl-2016-0057. 

37. Hunter PR, Macdonald AM and Carter RC. Water supply and health. PLoS Med. 
2010; 7 (11): e1000361. doi:10.1371/journal. pmed.1000361. 

38. Jain P and Pradeep T. Potential of silver nanoparticle-coated polyurethane foam as 
antibacterial water filter. Biotechnology and Bioengineering. 2005; 90 (1): 59-
63.DOI: 10.1002/bit.20368. 

39. Kabra K, Chaudhary R and Sawhney RL. Treatment of hazardous organic and 
inorganic compounds through aqueous-phase photocatalysis: A review. Industrial & 
Engineering Chemistry Research. 2004; 43 (24): 7683-7696.DOI: 
10.1021/ie0498551. 

40. Karki  MMS. Environmental science research in India: An analysis of publications. 
Scientometrics. 1990; 18(5-6): 363-373. 

41. Kass A,  Yechieli Gavrieli Y and Vengosh A. Starinsky, The impact of 
freshwater and wastewater irrigation on the chemistry of shallow groundwater: 
a case study from the Israeli Coastal aquifer, J. Hydrol. 2005; 300 (1–4): 314–
331. 

42. Khan MA and Ho YS. Arsenic in drinking water: A review on toxicological effects, 
mechanism of accumulation and remediation. Asian J. Chem. (2011);  23: 1889–1901. 

43. Kolpin DW, Furlong ET, Meyer MT, Thurman EM, Zaugg SD, Barber LB. et al. 
Pharmaceuticals, hormones and other organic wastewater contaminants in U.S. 



 

 

streams 1999–2000: a national reconnaissance. Environ Sci Technol. 2002; 36: 1202–
11. 

44. Kumar M, Kumari K, Ramanathan A and Saxena R. A comparative evaluation of 
groundwater suitability for irrigation and drinking purposes in two intensively 
cultivated districts of Punjab, India. Environmental Geology. 2007; 53(3):553-574. 
DOI: 10.1007/s00254-007-0672-3. 

45. Li Z and Ho YS. Use of citation per publication as an indicator to evaluate contingent 
valuation research. Scientometrics. 2008; 75 (1): 97-110. DOI: 10.1007/s11192-007-
1838-1. 

46. Liu  A, Ming J and  Ankumah RO. Nitrate contamination in private wells in rural 
Alabama, United States, Sci. Tot. Environ. 2005; 346 (1–3): 112–120. 

47. Long X, Huang JZ and Ho YS. A historical review of classic articles in surgery field. 
American Journal of Surgery. 2014; 208 (5): 841-849. DOI: 
10.1016/j.amjsurg.2014.03.016. 

48. Mackenzie WR, Hoxie NJ, Proctor ME, Gradus MS, Blair KA, Peterson DE, et al. A 
massive outbreak in Milwaukee of cryptosporidium infection transmitted through the 
public water-supply. N Engl J Med. 1994; 331: 161–167. 

49. Mahata J, Basu A, Ghoshal S, Sarkar JN, Roy AK, Poddar G, Nandy AK, Banerjee A, 
Ray K, Natarajan AT, Nilsson R and Giri AK. Chromosomal aberrations and sister 
chromatid exchanges in individuals exposed to arsenic through drinking water in 
West Bengal, India. Mutation Research-Genetic Toxicology and Environmental 
Mutagenesis. 2003; 534 (1-2): 133-143. DOI: 10.1016/S1383-5718(02)00255-3. 



 

 

 

50. Mahato P, Saha S, Suresh E, Di Liddo R, Parnigotto PP, Conconi MT, Kesharwani 
MK, Ganguly B and Das A. Ratiometric detection of Cr3+ and Hg2+ by a 
naphthalimide-rhodamine based fluorescent probe. Inorganic Chemistry. 2012; 51 (3): 
1769-1777. DOI: 10.1021/ic202073q. 

51. Makam P, Shilpa R, Kandjani AE, Periasamy SR, Sabri YM, Madhu C, Bhargava SK 
and Govindaraju T. SERS and fluorescence-based ultrasensitive detection of mercury 
in water. Biosensors & Bioelectronics. 2018; 100: 556-564. DOI: 
10.1016/j.bios.2017.09.051. 

52. Manz F, Wentz A. Hydration status in the United States and Germany. Nutr Rev. 
2005; 63: 55-62. 

53. Mattsson P, Sundberg CJ and Laget P. Is correspondence reflected in the author 
position? A bibliometric study of the relation between corresponding-author and by 
line position. Scientometrics. 2011; 87(1): 99-105. 

54. Mazumder  DNG, Haque R, Ghosh N, De BK, Santra A, Chakraborty D and Smith 
AH. Arsenic levels in drinking water and the prevalence of skin lesions in West 
Bengal, India. International Journal of Epidemiology. 1998; 27 (5): 871-877. DOI: 
10.1093/ije/27.5.871. 

55. Meenakshi and Maheshwari RC. Fluoride in drinking water and its removal. Journal 
of Hazardous Materials. 2006; 137 (1): 456-463. DOI: 
10.1016/j.jhazmat.2006.02.024. 

56. Mohan D and Pittman Jr. CU. Arsenic removal from water/wastewater using 
adsorbents: A critical review. Journal of Hazardous Materials. 2007; 142(1-2): 1-53. 
DOI: 10.1016/j.jhazmat.2007.01.006. 

57. Mohapatra M, Anand S, Mishra BK, Giles DE and Singh P. Review of fluoride 
removal from drinking water. Journal of Environmental Management. 2009; 91 (1): 
67-77. DOI: 10.1016/j.jenvman.2009.08.015. 

58. Monge-Nájera J and Ho YS. El Salvador publications in the Science Citation Index 
Expanded: subjects, authorship, collaboration and citation patterns. Revista de 
Biología Tropical. 2017; 65 (4): 1428-1436. DOI: 10.15517/rbt.v65i4.28397. 

59. Muhammad IT, Afzal S and Hussain I. Pesticides in shallow groundwater of 
Bahawalnagar, Muzafargarh, D.G. Khan and Rajan Pur districts of Punjab, Pakistan, 
Environ. Int. 2004; 30 (4): 471–479. 

60. Mulligan CN, Yong RN and Gibbs BF. Remediation technologies for metal 
contaminated soils and groundwater: an evaluation, Eng. Geol. 2001; 60 (1–4): 193–
200. 

61. Oren O, Yechieli Y,  Bohlke JK and  Dody A. Contamination of groundwater 
under cultivated fields in an arid environment, Central Arava Valley, Israel, J. 
Hydrol. 2004; 290 (3/4): 312–328. 

62. Pouris A and Ho YS. Research emphasis and collaboration in Africa. Scientometrics. 
2014; 98: 2169–2184. 

63. Pradeep T and Anshup. Noble metal nanoparticles for water purification: A critical 
review. Thin Solid Films. 2009; 517 (24): 6441-6478.DOI: 10.1016/j.tsf.2009.03.195. 

64. Pushpangadan K. Drinking water and well-being in India data envelopment analysis. 
Paper presented at the National Water Seminar at CESS, Hyderabad. 2003; 10: 1-13 



 

 

65. Rahman M, Haque TL and Fukui T. Research articles published in clinical radiology 
journals: trend of contribution from different countries, Academic Radiology. 2005; 
12 (7): 825-829. 

66. Reimann C, Bjorvatn K, Frengstad B, Melaku Z, Tekle-Haimanot R and Siewers U. 
Drinking water quality in the Ethiopian section of the East African Rift Valley I--data 
and health aspects. Sci. Total Environ. 2003; 311: 65–80. 

67. Riesenberg D and Lundberg GD. The order of authorship: Who’s on first. JAMA-
Journal of the American Medical Association, 1990; 264(14): 1857. 
DOI:10.1001/jama.264.14.1857. 
 

68. Robinson JK and Callen JP. The best of the best: A new section led by Henry W. Lim, 
MD. Archives of  Dermatology. 2010; 146(5): 554. 

69. Rukah A and Alsokhny K. Geochemical assessment of groundwater contamination 
with special emphasis on fluoride concentration, North Jordan, Chem. Erde Geochem. 
2004; 64 (2): 171–181. 

70. Samuels WB, Taylor PL, Evenhouse PB, Bondelid TR, Eggers PC and Hanson SA. 
The environmental display manager: A tool for water-quality data integration. Water 
Resour. Bull. 1991; 27: 939–956. 

71. Sarvinder Singh T and Pant KK. Equilibrium, kinetics and thermodynamic studies for 
adsorption of As (III) on activated alumina. Separation and Purification Technology. 
2004; 36 (2): 139-147. DOI: 10.1016/S1383-5866(03)00209-0. 

72. Smil V. Long-range perspectives on inorganic fertilizers in global agriculture. Second 
Travis P. Hignett Memorial Lecture, IFDC Lecture Series LS-2, IFDC, Muscle 
Shoals, Alabama, USA. 1999 

73. Stanaway JD. et.al. Global, regional, and national comparative risk assessment of 84 
behavioural, environmental and occupational, and metabolic risks or clusters of risks 
for 195 countries and territories, 1990-2017: A systematic analysis for the Global 
Burden of Disease Study 2017. Lancet. 2018; 392 (10159): 1923-1994. DOI: 
10.1016/S0140-6736(18)32225-6. 

74. Tanaka H and Ho YS. Global trends and performances of desalination research. 
Desalination and Water Treatment. 2011; 25 (1-3): 1-12. DOI: 
10.5004/dwt.2011.1936. 

75. Usman M and Ho YS. A bibliometric study of the Fenton oxidation for soil and water 
remediation. Journal of Environmental Management. 2020; 270: Article Number 
110886. DOI: 10.1016/ j.jenvman.2020.110886. 

76. Vanzetto GV, Thome A. Bibliometric study of the toxicology of nanoescale zero 
valent iron used in soil remediation. Environ. Pollut. 2019; 252: 74–83. 

77. Wambu Enos W and Ho Yuh-Shan. A bibliometric analysis of drinking water 
research in Africa. Water SA. 2016; 42(4): 612-620. 

78. Wang MH, Yu TC, Ho YS. A bibliometric analysis of the performance of water 
research. Scientometrics. 2010; 84: 813–20. 

79. Wang CC and Ho YS. Research trend of metal-organic frame works: A bibliometric 
analysis. Scientometrics. 2016; 109(1): 481-513.  DOI: 10.1007/s11192-016-1986-2. 

80. Wang MH, Fu HZ and Ho YS. Comparison of universities’ scientific performance 
using bibliometric indicators. Malaysian Journal of Library & Information Science. 
2011; 16 (2): 1-19. 



 

 

81. Zhang GF, Xie SD and Ho YS. A bibliometric analysis of world volatile organic 
compounds research trends. Scientometrics. 2010; 83(2): 477-492. DOI: 
10.1007/s11192-009-0065-3. 

82. Zhang J, Wang MH and Ho YS. Bibliometric analysis of aerosol research in 
meteorology and atmospheric sciences. International Journal of Environment and 
Pollution. 2012; 49(1-2): 16-35. DOI:10.1504/IJEP.2012.049733. 

83. Zuckerman HA. Patterns of name ordering among authors of scientific papers: A 
study of social symbolism and its ambiguity. American Journal of Sociology. 1968; 
74(3): 276-291. 

 

 


