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Abstract: To analyze the research development stage, hotspots, and future trend of lake nitrogen deposition worldwide
from 2000 to 2022, the bibliometrics software CiteSpace was applied to visualize the related literatures in the Web of
Science( WOS) and China National Knowledge Infrastructure ( CNKI) , focusing on collaborative networks, literature
citations ,and keywords. Results show that: (1) In the past 23 years, the research achievements in lake nitrogen deposition
have been concentrated in China and America. (2) The hotspots include eutrophication, nitrogen morphology and its
transformation from watershed perspective, and lake comprehensive environmental effects in turn. (3) Future research
needs to focus on the dynamic change of nitrogen and its drivering factors in watersheds under the dual effects of climate
change and human activities, as well as the improvement of lake nitrogen databases and the assessment of compound
pollution.
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Fig. 1 Changes in publication number in WOS and CNKI from 2000 to 2022
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Table 1 Top 20 journals in terms of publication number

W4 R 3'6 4 SRR TR h-index
Science of the Total Environment 258 7 300 28 205
Journal of Paleolimnology 165 4 526 27 76
Hydrobiologia 160 4227 26 125
Environmental Science and Pollution Research 155 2 090 13 82
Water 109 874 8 33
Limnology and Oceanography 93 4761 51 179
Water Research 85 3432 40 263
Ecological Engineering 84 2 331 28 109
Freshwater Biology 82 3413 42 139
Environmental Pollution 82 2 665 33 194
Journal of Great Lakes Research 75 2 003 27 68
Chemosphere 58 1771 31 212
Environmental Earth Sciences 57 781 14 98
Biogeochemistry 55 1827 33 130
Environmental Monitoring and Assessment 54 832 15 91
Lake and Reservoir Management 53 868 16 34
Palaeogeography Palaeoclimatology Palaeoecology 50 1238 25 134
Water Air and Soil Pollution 47 867 18 100
Fresenius Environmental Bulletin 46 105 2 35
Environmental Science and Technology 45 3721 83 345
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Table 2 Countries in high centrality and countries in high frequency of citations

=2 E % s [+ (TR €
1 %H 0.46 i 1758
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Table 3 Burst strength of nitrogen deposition research publications across countries
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Fig. 2 Burst appearing time of nitrogen deposition research publications across countries
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Fig.4 Keyword clustering results in WOS
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Table 4 Keywords in high frequency and keywords in high centrality

75 Pt IR P at| e
1 nitrogen (&) 1245 nitrate ( fi§FRER) 0.07
2 sediment ( LR 1 068 assemblage (%) 0.07
3 lake (1H17H) 733 climate change (SAZEAE{L ) 0.06
4 phosphorus ( ) 727 nitrification (A LA/E ) 0.06
5 organic matter( 43 HLJE ) 502 marine sediment (VF7ETTAR) 0.06
6 water( 7K) 500 estuary (0] 1) 0.06
7 eutrophication ( & 77#4k) 436 catchment ( Ji3%) 0.06
8 fresh water( %R 7K) 417 shallow lake ( /K WI) 0.05
9 carbon (%) 404 nutrient (5 324 5 ) 0.05
10 water quality ( 7KJ5) 404 community ( fF75) 0.05
11 phytoplankton ( VEU#AE ) ) 323 heavy metal (42 )& ) 0.05
12 dynamics ( Zh75) 320 ecosystem (ZER R %) 0.05
13 lake sediment (#ATATTAR 312 marine (¥ ) 0.05
14 denitrification ( S LA ) 280 ammonium ( £Eh) 0.05
15 climate change (S fEAE1L) 278 fresh water( %7K ) 0.04
16 shallow lake ( 27K 5136 ) 272 dynamics ( Z7%) 0.04
17 river (3 ) 248 lake sediment (i517A1 TR 0.04
18 diversity ( ZH£1) 237 diversity (ZHE1%) 0.04
19 stable isotope ( Fa %E [FI . %) 229 release ( ¥ ) 0.04
20 release ( B&i) 222 eutrophic lake (& 5 7ELIIIA) 0.04
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Table 5 Keywords with the strongest bursts in CNKI
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R 2015 2.33 2015 2018 e —
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Table 6 Keywords with the strongest bursts in WOS

Kfia] Y RBERE PR SRER 2000—2022 4F
phytoplankton (VEIERY) ) 2000 13.39 2001 2006 o e s e e e e e e e e e e e s
ratio( HLf) 2001 10.36 2001 2014 P Y Y Y Y e e e e e e e
exchange( 53Ht) 2002 11.11 2002 2013 VS N S S S N S Y SN SN S S e e s s e s s
aquatic macrophyte( KEK A1) 2002 9.57 2002 2010 L T L LT T S ——
stable isotope (F&/E R %) 2000 10.65 2004 2013 o e e e B N O N N O N N D e e e s e e s
food web( EHIR) 2001 10.09 2004 2012 e e e N N S S S S N S N e e e e e s s s
runoff( 4 2011 7.31 2011 2015 P I O N O e e e e e
China( "1 H) 2008 10.62 2016 D018 o o e s e e e s e e P —
river basin(JHI%) 2017 10.07 2017 2020 I
dissolved organic matter (VEAHEAALE) 2014 8.77 2017 2020 e e e D N N O s
microbial community ( fEPIRE ) 2016 13.43 2018 2022 e e I N O B
bacterial community( 4FHEET) 2013 11.70 2019 2020 o e e e e s s e e e e e e S S S S S - — — -
bloom( k%) 2010 8.34 2019 71T S ———— [——
Taihu( A1) 2006 10.85 2020 2000 e o s e s s s S s ———
cyanobacterial bloom ( 5 #/K#) 2006 8.96 2020 2022 o o e e s B ——(—— —(—(— — — — — — — —
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