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BIBLIOMETRIC ANALYSIS OF THE DEVELOPMENT OF THE
DIRECTION "DREDGING" IN WORLD PRACTICE

Objective. The study is aimed at obtaining new up-to-date knowledge and analysis of already existing one
about the development of the "Dredging" direction in the world scientific space using the products and services of
the Scopus scientometric database. Therefore, the chronological framework of the scientific articles under study is
limited only by their availability in the Scopus database. Methods. In order to obtain relevant empirical data, the
authors of the study reviewed the world scientific literature on the topic "Dredging" using the resources of the
international reference and scientometric database of peer-reviewed literature Scopus. The algorithm of "step by
step™ actions in the Scopus database is considered: 1. Forming the circle of the most cited publications; 2. Defining
the most relevant topics; 3. Identifying the most productive authors; 4. Determining the level of representation in the
Scopus database of publications of Ukrainian scientists by the research topic. Results. During the study the authors
have proved: 1. The main topics of the “Dredging” direction are: the impact of dredging on the ecology of the
aquatic environment and marine life; models and algorithms for assessing and minimizing the risks associated with
dredging; application of bottom sediments after dredging and their disposal in open waters; dredging fleet
maintenance; 2. Scientists of our country are very slowly joining the world processes of exchange of scientific
information in the "Dredging" direction; 3. The most intellectually productive authors of scientific articles in this
field are scientists from the USA, Spain, Great Britain and Australia. Conclusions. For the first time in Ukraine, the
authors conducted a bibliometric study in the field of water transport (subject area "Dredging") on the basis of
products and services of the Scopus scientometric database. The results obtained can be used for further scientific
research on this and related topics, as well as applied in the dredging discipline teaching process.
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Introduction

Ukrainian ports are an essential element of the country's logistics infrastructure. In the
World Economic Forum's Port Quality Rating, from 2014 to 2017, Ukraine improved its position
slightly, rising from 107th to 93rd position (among 137 countries) (Hryhorenko, 2018). Dredging
works are of great economic importance for increasing freight traffic and expanding ports, as the
development of world trade is forcing ports to increase their capacity. This leads to the
deepening of the water areas of the ports and the existing access channels, which makes it
possible to accept larger merchant vessels (Dnouglubitelnyie i morskie rabotyi, 2018).

In 2018 Ukraine spent more than $ 1.5 billion on dredging in 6 of the country's 13 ports
(Kyrychevskyi, 2019). In 2019 the Administration of Seaports plans to carry out operational
dredging in 7 more seaports of the country: Mariupol, Berdyansk, lzmail, Chernomorsk,
Mykolayiv, Odessa, Kherson and on 4 channels: Danube-Black Sea, Buh-Dnipro-Lyman,
Dnistro-Lyman, Kherson marine channel (U portu Kherson zavershyly dnopohlyblennia
yakirnykh stoianok ta rozpochaly roboty na pidkhidnomu kanali, 2019).

For Mykolayiv, these works are very important, because the Mykolayiv seaport will have
all the conditions for servicing Panamax heavy-duty vessels, which will increase the port fees
and payments to the state budget of Ukraine and will allow to develop business for Ukrainian
companies operating in the water area of the port.
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For a long time no one has addressed the dredging issue in Ukraine properly. There is
almost no research on the dredging problems in modern Ukrainian scientific literature.
International experience confirms the necessity and prospect of this direction. Numerous world
studies in recent years indicate the continued interest of scientists in various aspects of the
development of water transport and the provision of uninterrupted and safe navigation through
the regular production of track works, one of the main types of which is dredging.

Recently, the results of scientific studies in librarianship and scientometrics in various
directions are increasingly appearing in the domestic scientific literature. However, the authors
conducted the bibliometric research in the field of water transport ("Dredging™ subject area) on
the basis of products and services of Scopus scientometric database (DB) for the first time in
Ukraine.

Methods

The practical part of the study is based on the Scopus DB - a bibliographic and abstract
database and a tool for tracking the citation of articles published in scientific publications. This
database is the most comprehensive resource for the search of scientific literature.

Step by step search activity in Scopus DB.

1. We start working with the Scopus database from the main page at
https://www.scopus.com. In the Advanced Search tab, we list the keywords "dredging"
and "ships" and select the "AND" operator. The system search result consists of 2,593
documents.

2. Then we specify the request. In the "Knowledge area™ select "Engineering™. In the field
"Document type" select "Article". In the "Keywords" field, we choose, among the ones
provided by the system, those that are directly related to dredging and ships, ports and
terminals, environmental and ecosystem protection, sediment contamination, etc.
("Dredging”, "Ships", "Dredges”, "Sediments”, "Ports And Harbors", "Dredger",
"Geologic Sediments”, "Marine Environment"”, "Shipbuilding”, "Ecosystem", "Water

Pollution”, "Sediment Pollution”, "Waterway Transportation”, "Environmental
Protection”, "Land Reclamation”, "Climate Change"”, "Suction Dredger", "Coastal
Engineering”, "Ecosystems”, “Environmental Impact Assessment”, "Hydraulic

Structures”, "Marine Engineering”, "Dredging Operations”, "Port Terminals"”, "Cutter
Suction Dredger"”, "Marine Sediment”, "Oceans And Seas", "Coastal Zone", "Port
Development”, "Navigation Channels"”, "Conservation Of Natural Resources™). As a
result, we get 1,441 documents.

3. Further work is the analysis of selected documents using the service "Analyze search
results”. The analysis results is the number of published documents for each year (Fig. 1):
2020 -1, 2019 - 45, 2018 - 75, 2017 — 89, 2016 — 94, 2015 - 69. Data for other years are
presented in Figure 1.

4. Analysis of documents by source. Most articles (70) were published in Marine Pollution
Bulletin (Elsevier Publisher, CiteScore (2018) 4.01, SJR (2018) 1.215, SNIP (2018)
1.305); 61 articles were published in HSB International (published by Uitgeverij Radius
BV, SJR (2018) 0.112); 55 articles were published in Ports and Dredging (published by |
H C Holland SJR (2018) 0.101); 48 articles were published in World Dredging, Mining
and Constructions (published by World Dredging Magazine, SJR (2018) 0.101); 19
articles were published in the Journal of Coastal Research (published by Coastal
Education & Research Foundation, Inc. CiteScore (2018) 1.21, SJIR (2018) 0.424, SNIP
(2018) 0.813); 16 articles were published in Holland Shipbuilding (published by
Uitgeverij Radius BV, SJR (2018) 0.108), Maritime by Holland (published by Navingo
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BV, SJR (2018) 0.100) and Science of the Total Environment (publisher Elsevier,
CiteScore (2018) 5.92, SJR (2018) 1.536, SNIP (2018) 1.809); 15 articles were published
in Water Environment Research (published by Water Environment Federation, CiteScore
(2018) 0.96, SJR (2018) 0.286, SNIP (2018) 0.382).
Unfortunately, Scopus has stopped indexing the journals Marine Pollution Bulletin, Ports
and Dredging, World Dredging, Mining and Constructions, HSB International, Holland
Shipbuilding.
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Figure 1. Number of published documents by year according to Scopus database

Analysis of documents by countries and territories. Most articles (349) belong to authors
from the USA, 103 articles — to authors from the UK, 100 articles — to authors from China, 96
articles — to authors from Australia, 70 articles — to authors from the Netherlands. The Ukrainian
authors are represented by two papers published in the journal Naukovyi Visnyk Natsionalnoho
Hirnychoho Universytetu (2014) and the proceedings of the US/EU-Baltic International
Symposium: Ocean Observations, Ecosystem-Based Management and Forecasting — Provisional
Symposium Proceedings, BALTIC (2008). T.O. Kolesnykova's studies (2013 and 2016)
(Kolesnykova, 2013; Kolesnykova, Pominova, & Kolesnykov, 2016) confirm the lack of
integration of Ukrainian science into the world scientific information space and the existing
problems of insufficient representativeness of our scientists' publications in international citation
indexes.

Analysis of documents by institution. The organizations whose authors work in Dredging
direction include The United States Army Corps of Engineers (24 articles), Delft University of
Technology (20 articles), National Oceanic and Atmospheric Administration (16 articles),
Shanghai Jiao Tong University (15 articles) Consiglio Nazionale delle Ricerche (14 articles),
University of Southampton (14 articles), Curtin University (14 articles) and others.

5. The leader in international recognition of publications is determined by the citation of
works. Therefore, the next step is to identify the most cited articles that will constitute the
so-called "core™ and to compile a citation report (Table 1). To do this, go to the tab "View
Citation Overview" and sort the selected documents by the number of citations in order
of reduction. The number of citations during the last 15 years is presented in Figure 2.
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Figure 2. Number of citations during the last 15 years according to Scopus database

The total number of citations of 1 411 documents selected for analysis is 11 134.
Among the selected articles, 676 have non-zero citations. Of these, 557 articles have been

cited more than 1 time and 20 cited more than 100 times. The most citations were received by
articles in 2018 (1689), 2017 (1414) and 2016 (1205). In 2019, the articles received 1,316
citations.

citation. 3 articles have more than 100 citations.

Of the 1 411 articles, 97 are presented in Open Access, thereof 76 have more than 1

Table 1. Citation report of the most cited publications by keywords "dredging™ and "ships” in
Scopus database

Bosch, R.

communities

298

Average
Year of Total number
No. Authors Title of Article Journal name publication I of
citations | .. .
citations
per year
1.|[Erftemeijer, P.L.A., |Environmental Volume 64
Riegl, B., Hoeksema, |impacts of dredging | Marine Pollution lssue 9 '
B.W., Todd, P.A. and other sediment Bulletin ’ 277 35
disturbances on September 2012,
; . Pages 1737-1765
corals: A review
2.[Vanhellemont, Q., Turbid wakes
Ruddick, K. associated with Remote Sensing | Volume 145, 5
offshore wind of Environment April 2014, 148 25
turbines observed Pages 105-115
with Landsat 8
.[Nogales, B., Anthropogenic FEMS Volume 35,
Lanfranconi, M.P.,  |perturbations in Microbiology | Issue 2, March 134 15
Pifia-Villalonga, J.M.,|[marine microbial Reviews 2011, Pages 275-
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Table 1. Citation report of the most cited publications by keywords "dredging™ and "ships" in
Scopus database (continuation)

4.|Falloon, T.J., Boninites and
Danyushevsky, L.V., [adakites from the
Crawford, A.J., northern Journal of I;ga:eu;rniﬁ'”
Meffre, S., termination of the Petrology 2008 Paées 697- 98 9
\Woodhead, J.D., Tonga Trench: ' 715
Bloomer, S.H. Implications for
adakite petrogenesis
5./0Ormerod, S.J. Current issues with Journal of Applied Volume 40,
fish and fisheries: Ecology Issue 2, April 79 5
Editor's overview 2003, Pages 204-
and introduction 213

The main topics of the most cited works are, first of all, devoted to the impact of dredging
on the ecology of the aquatic environment and marine life. The addressed issues also include:
dredging risk assessment and minimization; environmental impact of deepening of the bottom
and widening of the reservoir bed by extraction of underwater soil; application of bottom
sediments after dredging and their disposal in open waters; dredging fleet maintenance.

The distribution of the most cited articles by country is as follows, %:

United Kingdom — 20
Australia — 40
Belgium - 20

Spain - 20

The distribution of the most intellectually productive authors of scientific articles by the
Hirsch index is presented in Table 2.

Table 2. List of the most productive authors

No. Author Institution Country h-index
Thompson, Paul David Geffen School of Medicine at United 128
1. | Murray UCLA States
CSIC-UIB - Instituto Mediterraneo .
g, | Duarte, Carlos M. de Estudios Avanzados (IMEDEA) Spain %8
N United
3 Roberts, Callum University of York Kingdom 57
N United
4 Ormerod, Stephen J. University of Wales Kingdom 51
5 Woodhead, Jon D. University of Melbourne Australia 50
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Results and Discussion

The content analysis of publications in the field of dredging proves that dredging problems
are relevant in many countries of the world. They are considered and researched from numerous
aspects. Scientists study and analyse: projects for deepening rivers, lakes and ponds;
environmental issues related to the clarification of reservoirs after dredging; the impact of
hydrotechnical structures on the environmental situation in water bodies and adjacent territories;
problems of design and application of dredging equipment; solving port infrastructure problems.
During the study the following results were obtained: in Scopus database 1 411 documents
correspond to the given parameters. Most articles (70) were published in the Marine Pollution
Bulletin; 61 articles were published in HSB International; 55 articles were published in Ports and
Dredging. Unfortunately, Scopus stopped indexing these journals. Of the 1 411 documents the
most cited are the 5 that made up the so-called "core". These articles are primarily concerned
with the impact of dredging on the ecology of the aquatic environment and marine life. The
highest figures for the average number of citations per year are the articles of the composite
authors: Erftemeijer, P.L.A., Riegl, B., Hoeksema, B.W., Todd, P.A. (35); Vanhellemont, Q.,
Ruddick, K. (25); Nogales, B., Lanfranconi, M.P., Pifia-Villalonga, J.M., Bosch, R. (15);
Falloon, T.J., Danyushevsky, L.V., Crawford, A.J., Meffre, S., Woodhead, J.D., Bloomer, S.H.
(9); Ormerod, S.J. (5). The most intellectually productive authors of scientific articles are
scientists from the USA, Spain, Great Britain and Australia. They represent such renowned
institutions as: David Geffen School of Medicine at UCLA, CSIC-UIB - Instituto Mediterraneo
de Estudios Avanzados (IMEDEA), University of York, University of Wales and University of
Melbourne. Distribution of most cited articles by country, %: United Kingdom — 20; Australia —
40; Belgium — 20; Spain — 20.

Ukrainian scientists are represented in the Scopus database by two papers which discuss
the problems of dredging. They were published in the journal Naukovyi Visnyk Natsionalnoho
Hirnychoho Universytetu (2014) and in the proceedings of the US/EU-Baltic International
Symposium: Ocean Observations, Ecosystem-Based Management and Forecasting — Provisional
Symposium Proceedings, BALTIC (2008). Such a number of documents confirms the fact that
for a long time nobody has properly dealt with the dredging issue in Ukraine.

Conclusions

During the study the authors proved that the main topics of the “Dredging” direction are:
the impact of dredging on the ecology of the aquatic environment and marine life; models and
algorithms for assessing and minimizing the risks associated with dredging; application of
bottom sediments after dredging and their disposal in open waters; dredging fleet maintenance;
scientists of our country are very slowly joining the world processes of exchange of scientific
information in the "Dredging” direction; the most intellectually productive authors of scientific
articles in this field are scientists from the USA, Spain, Great Britain and Australia.

Subsequently, the study materials can be used to create an information base and to train
dredging specialists.
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BIBJIIOMETPUYHUI AHAJII3 PO3BUTKY HAIIPSIMY
«THOMOTJIUBJIIOBAJIbHI POBOTH» Y CBITOBIHI IPAKTHIII

Mera. [locnijpkeHHsI CIIpSMOBaHO Ha OTPMMaHHS HOBHX Cy4YacHHX Ta aHajli3 BXKE ICHYIOUMX 3HaHb IO

PO3BUTOK HampsMKY «J{HomornuOmoBanbHi pobOTH» Y CBITOBOMY HAayKOBOMY MPOCTOPI 3 BHKOPUCTAaHHSIM
MPOJYKTIB 1 CEpBICIB HAyKOMeTpU4HOI 0a3u JaHux SCOPUS. ToMy, XpOHOJIOTIYHI paMKH JOCITIPKYBaHUX HAYKOBHX
cTateil 0OMEXYIOThCsl TUIBKH iX HasBHICTIO y 0a3i maHmx SCOPUS. MeToanka. 3 METOI0 OTPUMAaHHS PEJICBAaHTHUX
EeMITIpUYHMAX JaHUX aBTOPaMHU JIOCHI/PKCHHS IIPOBEJCHMH OIJISJI CBITOBOI HAYKOBOI JITEpAaTypH 3a TEMOIO
«/lHomornuOoBabHI pOOOTH» 3 BUKOPHCTAHHSIM PECYpCiB MiXKHapoJHOI pedepaTHBHOI Ta HAYKOMETPUYHOI 0a3u
peneH3oBaHoi JiTepaTypu SCOPUS. Po3misiHyTO anroputM «IOKpOKOBHX» Xili y ©0a3i maHmx Scopus
mozo: 1. DopMmyBaHHS Kolla HAWOUTEII IMTOBAaHWX ITyOMiKarii, 2. Bu3HaueHHS HAWOIMBIN aKTyalbHUX TEM;
3. BusiBneHHs1 HaWOUIbII MPOMYKTUBHHUX aBTOpiB; 4. Bu3HaueHHs piBHS MpEACTaBHUITBA B 0a3i gaHUX Scopus
myOmikamid yKpaiHCBKMX BYEHHMX 3a TeMolo aochimkeHHs. PesyabraTu. Ilim wac mocmimkeHHS aBTOpamMu
nmoseneHo: 1. OCHOBHUMH TeMaMH HANpsAMKY «JIHOTOTTHOIIOBAIBHI POOOTH» €: BIUIMB JIHOIIOTIHOIIOBATEHIX
POOIT Ha €KOJIOT (0 BOJHOI'O CEPEAOBHINA Ta MOPCHKHMX MEIIKAHIIIB; MOJICII 1 aJITOPUTMHU IS OI[IHKH Ta MiHIMi3aIil
PH3HKIB, MOB'S3aHUX 3 JHOMOTIIHONIOBATEHIMH POOOTaMH; 3aCTOCYBaHHS JIOHHHUX BIJKJIAJICHb IICHs MPOBEICHHS
JTHOTTOTJTMOJICHHS Ta 1X yTHITi3alii y BITKPUTHX BOJAAX; TEXHIYHE 00CIyroBYBaHHs JHOMOMIMOIIOBATIBHOTO (BIIOTY;
2. BueHi Hamoi kpaiHu QyKe MOBITLHO JOJYYAIOTHCS JIO CBITOBHX IPOICCIB OOMiHY HAYKOBOKO iH(pOpMAII€ 3
HanpsiIMKy «J{HomornuOmoBaneHi po6oTi»; 3. HaiiOunpl iHTENIeKTyanbHO NPOJYKTHBHUMH aBTOPaMH HAYKOBHX
crareii 3 qporo Harpsamky € BueHi CIIIA, Icnanii, BennkoOpuTanii Ta ABctpanii. BucHOBKH. ABTOpamMu Brepiie B
VYxpaini Oyno nposeneHo 0i0miOMETpHYHE MOCTIPKEHHS B rajly3i BOAHOTO TPAHCIOPTY (IIPEAMETHUH HarpsMOK
«/lHomornMOoBaNIbHI POOOTH») HAa OCHOBI NMPOJYKTIB 1 CEpBICIB HAYKOMETPUYHOI 0a3n manux Scopus. OTpumMaHi
pe3ysbTaTi MOKHa BUKOPHCTOBYBATH JUIS TTOJAIBIINX HAYKOBUX JOCIIJDKEHb 3 JAaHOI Ta CYyMDKHHUX TE€M, a TaKOX
3aCTOCOBYBATH B ITPOIIECi BUKIAaHHs TUCIUILTIH 3 JTHOTIOTIHONIOBABHIX POOIT.

Kuwouosi crnosa: 06ibmioMeTpis; HAyKOMETPHYHHMHA aHai3; HayKOMeTpumuHa 0a3za JaHUX; Scopus;
JTHOTIOTJTHOJIOBATIBHI POOOTH
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