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Tab. 1 Top 10 countries/regions in marine heatwave
research ranked based on research frequency

PN RICEER ot ERE D
USA(E[E) 207 0.00 2015
Australia(QRIFIIE) 194 0.06 2012
Canada(JlIEK) 55 0.00 2017
England(J%£[E]) 40 0.34 2013
China(H1 ) 33 0.55 2017
Spain(FEHE) 31 0.19 2016
New Zealand(H 74 >%) 31 0.13 2016
Germany ({£[) 26 0.61 2017
France(% ) 23 0.61 2016
Portugal (%45 ) 20 0.35 2016
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Tab.2 Top 10 institutions in the world and top 5 institutions in China ranked by the number of publications on MHW
Frs HLAS R SCER Ht A H R

1 NOAA(E[H) 83 0.56 2016
2 The University of Western Australia(3 /A V. 70 0.03 2012
3 University of Tasmania(% & F] 1) 46 0.10 2014
4 CSIRO Oceans and Atmosphere(I# k] ) 45 0.00 2016
5 Australian Institute of Marine Science(J K1) 32 0.65 2013
6 University of New South Wales(J# K F3IF) 25 0.15 2017
7 University of California-Santa Cruz(3E [E) 25 0.01 2016
8 Oregon State University(3& [#) 25 0.17 2017
9 University of Washington(3E [¥) 23 0.00 2018
10 Dalhousie University(Jll & K) 20 0.04 2017
19 Chinese Academy of Sciences(H [#) 12 0.01 2021
30 Ocean University of China(* &) 8 0.03 2020
46 Qingdao Natl Lab Marine Sci & Technol(H'[E) 6 0.04 2020
79 The University of Hong Kong(* [H) 3 0.00 2020
90 University of Chinese Academy of Sciences(H1[%) 3 0.01 2021
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Tab.3 Top 10 prolific authors involved in marine heatwave research

=4 PR Bl RISCEE oAt RS
Thomas Wernberg  Australia The University of Western Australia 25 0.04 2013
Ming Feng Australia CSIRO Oceans and Atmosphere 23 0.06 2013
Eric C. J. Oliver Canada Dalhousie University 19 0.03 2017
Dan A. Smale UK Marine Biological Association of the United Kingdom 17 0.01 2013
Alistair J. Hobday ~ Australia CSIRO Oceans and Atmosphere 15 0.06 2016
Neil J. Holbrook Australia University of Tasmania 15 0.03 2018
Jessica A. Benthuysen Australia Australian Institute of Marine Science 12 0.04 2018
Steven J. Bograd USA NOAA Southwest Fisheries Science Center 12 0.01 2019
Alex Sen Gupta Australia The University of New South Wales 10 0.03 2016
Elliott L. Hazen USA NOAA Southwest Fisheries Science Center 10 0.00 2019
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Tab. 4 Co-occurrence characteristics of marine heatwave research disciplines from 2012 to 2021
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Tab.5 Top 20 keywords in marine heatwave research ranked by frequency and centrality

ES K s AP ES a0 G718/ L RV NG AP
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Tab. 6 Top 10 keywords with the strongest citation bursts

K] R FEL L6y i (8] S5 A 5T (] (2012—2021)
Western Australia (758 K F]F) 7.28 2012 2018
Leeuwin Current(F| 3C B2 7.87 2013 2018
Pacific(KTF-7F) 5.29 2016 2018
climate variability (4L %) 3.15 2016 2019
current system(¥ i R 4E) 2.91 2016 2018
ocean(V& ) 2.84 2018 2018
summer( Z%) 2.59 2018 2019
habitat(4:3%) 2.51 2019 2019
growth(2E 1<) 3.66 2020 2021
harmful algal bloom(f5 3 i 42) 3.18 2020 2021
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Fig. 6 Visualization of the co-citation network of MHWs based on clusters
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Tab.7 Top 10 clusters for marine heatwave research

BAp5 BEA FEMFINE SRk
#0 kelp(5 %) S8, WA BUBIFD, AR, WIS RGE  [54-56, 66]
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Abstract: Under global warming, the frequency, intensity, duration, and spatial range of marine heatwaves (MHW3s)
have shown a significant increasing trend. MHWs cause severe damage to marine biodiversity and ecosystems,
which has attracted widespread attention worldwide. CiteSpace is a diverse, time-sharping, and dynamic analysis
tool for visualizing citations with the development of scientometrics. It can be used to analyze the underlying
knowledge in scientific literature. Based on the Web of Sciences Core Collection database, 514 related papers from
2012 to 2021 on MHWs have been retrieved and visually analyzed using CiteSpace. The development trend, re-
search hotspots, and frontiers of the MHW research field have been comprehensively summarized in this study. The
results show that the number of published MHW research papers increases annually, experiencing three stages:
steady, slow rise, and rapid growth. The United States and Australia dominate the MHW research field. Although
China started relatively late, its influence is increasing annually. With high concentration and close cooperation, the
prolific authors from this research field play a major role in its development. The disciplines of MHW research
mainly include environmental sciences and ecology, marine and freshwater biology, and oceanography. Based on
keyword co-occurrence, burstness analysis, and document co-citation methods, the popular topics of current re-
search are found to mainly include the characteristics, variability, and physical mechanism of MHWs, the impact of
MHWs on marine ecosystems and biodiversity, and the response, adaptation, and mitigation of MHWs under cli-
mate change. This research is a novel attempt to review the literature in this field and provides a promising direction

for further study on MHWs.
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