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Introduction

Currently, one of the criteria for determining the scientific ranking/status of countries and the basis of
their development in various fields is the amount of their scientific publications and their application
by researchers. One of the traditional methods for measuring and evaluating scientific productions is
scientometrics. In a general view, scientometrics can be considered as an essential part for evaluating
the scientific productions of any specialized field (Karimpour, 2016). Iran has a very good capacity for
agriculture with agricultural lands and suitable weather and climate. Therefore, agriculture in Iran is
known as the axis of development, as the axis of agricultural development is water. Water plays a vital
role in human societies and is one of the infrastructures for the development of economic sectors, and
it is also significant in Iran from various dimensions (Heydari, 2014). The current research aims to
analyze the synonyms of water science articles in Scopus and Web of Science databases during the
years 2011 to 2021.

Research questions

What is the shape of the keywords of water science articles in Scopus and Web of Science databases
in the period from 2011 to 2021? What are the emerging keywords in the field of water science in
Scopus and Web of Science databases between 2011 and 2021? What are the core keywords in the
field of water science in Scopus and Web of Science databases in the period from 2011 to 2021? What
is the network structure of core subjects of water science articles in Scopus and Web of Science
databases in the period from 2011 to 2021? What are the subject clusters of water science articles in
the Scopus and Web of Science databases in the period from 2011 to 2021? What is the structure of
the indexed keywords of articles in the field of water science in the Scopus and Web of Science
databases in the period from 2011 to 20217

Methodology

The method of the present research is co-occurrence analysis of words with a scientific approach.
In this method, by analyzing the words used in articles and other scientific texts, it becomes possible
to draw a conceptual map of science in each of the fields of knowledge. This method is based on the
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idea that the occurrence of words in a document shows that those words are related and that a major
part of the content of the document is related to those words. Therefore, if we measure the rate of this
co-occurrence, we can draw the concept network of a scientific field. In this method, to measure the
degree of connection between entities, indexes are made based on the frequency of co-occurrence, and
based on these indexes, entities are clustered in groups and displayed in the form of a network and
analyzed. As mentioned, this method is based on the measurement of important and common words
and phrases in scientific texts. Based on this, in the present research, first, in order to determine the
most important external keywords, the scientific data of the field of water sciences takes the highest
frequency of occurrence as a criterion, and in order to analyze the co-occurrence of words in this field,
a list of words with the highest frequency of occurrence will be prepared. The data needed for this
research were extracted from O Science and Scopus. The reason for choosing OScience and Scopus is
its global acceptance in terms of topical and temporal coverage of a wide range of publications around
the world, as well as the basic facilities and capabilities of this database in searching, classifying and
displaying results.

Research community

The current research community includes 32,849 records of the scientific outputs of researchers in
the field of water science indexed in the Web of Science and Scopus during the years 2011 to 2021,
which were collected and stored in June 1402.

Fnding

According to Table (1), in this research, in total, 312920 keywords have been assigned to Scopus
and Web of Science databases by the authors and the database index, among which two-word
compound keywords are the most frequent. After that, there are three-word and simple keywords
with a big difference so that 52.13 percent are two-word compound keywords, 20.91 percent are
three-word compound words, and only 12.31 percent of keywords are simple words.

Table 1- The shape of the keywords of water related articles in the Scopus and Web of Science databases
in terms of simplicity and complexity.
Compound keyword

Simple
Keyword form keyword Two words Three words Morev\tgz;\gsthree Total
Abundance 38589 163177 65500 45652 312920
Percent 12.31 52.13 20.91 15.57 100
Discussion

In this research, the shape of the author's keywords and the indexed keywords of water related
articles in the Scopus and Web of Science databases were examined in terms of simple and complex
and the number of keywords and it was determined that compound words were used more than simple
words in the author and indexed keywords of the Scopus database as well as the author keywords of
the Web of Science database. Therefore, in all these cases, more than 80% of the keywords were
composed of compound words, among which two and three word expressions were used the most.
After that, two four-word phrases and single-word keywords were used the most. Therefore, it can be
concluded that the authors and indexer of the Scopus database have found two and three word
expressions to be better descriptors for the text content of the articles, and the need to use more words
to express the content of the text was not felt. This is despite the fact that the form of the keywords in
the keywords indexed in the Web of Sense database is different, and most of the used keywords are
simple and then two-word compound. This research is consistent with the research by Karimpour
(2016) and Jacobs (2014). The average number of words used in the keyword for the author's keywords
of the Scopus database is 2.58 words, the indexed keywords of the Scopus database are 2.39 words,
the keywords of the author of the Web of Science database are 2.59 words and for the keywords
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indexed by Web of Science database is 1.87 words. In general, it can be concluded that two- and three-
word expressions are considered better descriptors for the content of the text.

In the present research, by examining the topics and keywords of the author and indexed in the
Scopus and Web of Science databases, the following results were obtained: More than 80% of the
keywords assigned to water articles are two-word or three-word compound words. » The average
number of the author's keywords in both databases is 60, the average number of indexed keywords in
both databases is 15, and the total average of the author's and indexed keywords in both databases is
2.36. The words heavy metals, gradual analysis (erosion), water structures, wastewater treatment,
and artificial neural networks also had the highest degree of centrality, and this means that these words
have the least distance in connection and connection with other words in the field of "water" and are
directly connected to other nodes with fewer intermediaries. Also, the words water resources, climate
change, and water management had the highest degree of centrality; That is, they have the best position
to establish communication with other groups, and in this way, these words are the connecting factor
of many words in the synonymy network of the "water" field, and in fact, their absence will cause a
disconnection between two or more words.
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Table- The shape of the keywords of the author of articles in the field of water resources in the Scopus

database in simple and compound terms
Compound keyword

Simple

Keyword form keyword Two words Three words Morev\tgfgsthree Total
Abundance 9463 25197 12632 12673 59991
Percent 15.71 41.88 21.28 21.05 100
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Table 2- The shape of indexed keywords of articles in the field of water resources in the Scopus database

in simple and compound terms
Compound keyword

Simple

Keyword form keyword Two words Three words More than three Total
words
Abundance 14082 107903 37917 10732 130642
Percent 7.78 59.73 30.96 11.45 100
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Table 3- The shape of the keywords of the authors of the water related articles in the Web of Science

database in terms of simplicity and complexity
Compound keyword

Simple

Keyword form keyword Two words Three words More V\tlgigsthree Total
Abundance 6936 29889 12320 10732 52429
Percent 13.8 43.23 23.35 20.26 100
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Table 4- The shape of indexed keywords of water related articles in the Web of Science database in

terms of compound and simple
Compound keyword

Simple
Keyword form keyword Two words Three words Morev\tgz:gsthree Total
Abundance 8059 7110 2412 1521 19152
Percent 42.06 37.10 12.58 8.18 100
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Table 5- The shape of the keywords of water related articles in the Scopus and Web of Science databases
in terms of simplicity and complexity.

Compound keyword

Simple
Keyword form keyword Two words Three words More V\:g?cr;sthree Total
Abundance 38589 163177 65500 45652 312920
Percent 12.31 52.13 20.91 15.57 100
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Table 6- The list of eight emerging author keywords with the highest frequency in the field of water in
the Scopus database

Row Author Scales
1 CHEN X 934
2 Hung Y 688
3 Singh VP 587
4 Karamouz M. 492
5 Shao QX 454
6 XuCY 380
7 Singh A. 361
8 Hanasaki N. 360
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Table 7- The list of twenty newly indexed keywords with the highest frequency in the field of water in
the Scopus database

Row Keyword Abundance Row Keyword Abundance
1 Resource 1527 11 Runoff 643
2 climate change 1154 12 Country 642
3 Precipitation 903 13 Uncertainty 630
4 Increase 875 14 Rainfall 592
5 Soil 844 15 Production 570
6 Irrigation 838 16 Season 565
7 Trend 825 17 Crop 560
8 Temperature 762 18 Simulation 561
9 Groundwater 727 19 Drought 549

10 Concentration 648 20 discharge 545
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Table 8- The list of twenty emerging author keywords with the highest frequency in the field of water in
the Web of Science database

Row Keyword Abundance Row Keyword Abundance
1 Resource 813 11 Runoff 206
2 climate change 564 12 Country 186
3 Precipitation 372 13 Uncertainty 169
4 Increase 372 14 Rainfall 160
5 Soil 341 15 Production 152
6 Irrigation 337 16 Season 138
7 Trend 323 17 Crop 125
8 Temperature 268 18 Simulation 121
9 Groundwater 253 19 Drought 112
10 Concentration 214 20 discharge 108
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Table 9- The list of twenty newly indexed keywords with the highest frequency in the field of
water in the Web of Science database

Row Keyword Abundance Row Keyword Abundance
1 Precipitation 795 11 Runoff 96
2 climate change 427 12 Country 90
3 Resource 364 13 Uncertainty 87
4 Increase 305 14 Rainfall 87
5 Soil 266 15 Production 77
6 Irrigation 198 16 Season 75
7 Trend 149 17 Crop 74
8 Temperature 149 18 Simulation 65
9 Groundwater 109 19 Drought 64

10 Concentration 96 20 discharge 60
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Table 10- The list of twenty emerging author keywords with the highest frequency in the field of water
in Scopus and Web of Science databases

Row Author scales
1 CHEN X 1747
2 Hung Y 1252
3 Singh VP 911
4 Karamouz M. 833
5 Shao QX 752
6 XuCY 733
7 .Singh A 707
8 Hanasaki N. 697
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Table 11- The list of twenty newly indexed keywords with the highest frequency in the field of

water in the Scopus database

Row Keyword Abundance Row Keyword Abundance
1 Resource 1581 11 Runoff 727
2 climate change 1527 12 Country 748
3 Precipitation 1125 13 Uncertainty 643
4 Increase 903 14 Rainfall 642
5 Soil 875 15 Production 630
6 Irrigation 866 16 Season 615
7 Trend 844 17 Crop 589
8 Temperature 838 18 Simulation 570
9 Groundwater 815 19 Drought 565
10 Concentration 762 20 discharge 561
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Table 12- The list of twenty keywords of the core author with the highest frequency in the field of water

in the Scopus database

Row Author scales Row Author Scales
1 CHEN X 934 5 Shao QX 454
2 Hung Y 687 6 XuCY 380
3 Singh VP 587 7 Singh A. 361
4 Karamouz M. 492 8 Hanasaki N. 360
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Table 13- The list of twenty indexed core keywords with the highest frequency in the field of water in the
Scopus database

Row Author Scales Row Author Scales
1 Resource 1527 11 Runoff 643
2 climate change 1154 12 Country 641
3 Precipitation 908 13 Uncertainty 630
4 Increase 675 14 Rainfall 592
5 Soil 844 15 Production 570
6 Irrigation 838 16 Season 565
7 Trend 825 17 Crop 560
8 Temperature 762 18 Simulation 561
9 Groundwater 727 19 Drought 549
10 Concentration 648 20 discharge 540
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Table 14- The list of twenty keywords of the author of the core with the highest frequency in the field of
water in the Web of Science database

Row Author scales Row Author Scales
1 Resource 813 11 Runoff 206
2 climate change 564 12 Country 186
3 Precipitation 372 13 Uncertainty 119
4 Increase 372 14 Rainfall 164
5 Soil 341 15 Production 160
6 Irrigation 327 16 Season 157
7 Trend 323 17 Crop 138
8 Temperature 268 18 Simulation 125
9 Groundwater 253 19 Drought 121
10 Concentration 214 20 discharge 113
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Table 15-Cohesion indicators of the network of core topics in the keywords of the author of the water
domain in the Scopus database
Density Network Clustering coefficient Network diameter Compactness Network
0.424 0 3 0.711
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Table 14-. Cohesion indicators of the network of core topics in the indexed keywords of the water
domain in Scopus database

Density Network Clustering coefficient Network diameter Compactness
Network
0.884 0 2 0.941
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Table 16-Cohesion indicators of the network of core topics in the indexed keywords of the water domain
in the Scopus database
Density Network Clustering coefficient Network diameter Compactness Network
0.620 0 3 0.809

o9 95wl oL 13 DT 0355 okl dlod (S 319ulS™ 30 A Dle g g0 4Tul plomuil (S sl — 1A o kol J9oa
Table No. 17-Cohesion indicators of the network of core topics in the indexed keywords of the water
domain in the Scopus database
Density Network Clustering coefficient Network diameter Compactness Network

0.331 0 3 0.663
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Table 18- The number and percentage of articles with keywords indexed in Scopus
Total number of Number of articles with keywords indexed in ~ Percentage of indexed keyword
articles Scopus articles
5140 4649 89.73
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Table 19- Total keywords indexed in water related articles in the Scopus database in terms of
simplicity and complexity
Compound keyword

Keyword Simple

form keyword Two words Three words More than Total
three words
Abundance 4334 32967 11161 3403 51860
Percent 8.34 63.54 21.50 6.54 100
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Table 20- Number and percentage of articles with keywords indexed in Web of Science

Total number of articles The number of articles with Percentage of indexed keyword
indexed keywords articles
5180 2858 55.16
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Table 21- The shape of indexed keywords of water related articles in the Web of Science database in
terms of simplicity and complexity

Compound keyword

Keyword Simple
f)c/)rm keyw%rd Two words Three words More than Total
three words
Abundance 2700 2675 1027 104 6502
Percent 41.50 41.05 15.78 1.59 100
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