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Abstract: [Objective] The research progress on the ecological environment of key lakes in the Yangtze River
economic belt was systematically reviewed. Using bibliometric methods, research hotspots, development
trajectories, and frontier trends were identified in order to provide scientific references for subsequent research and
policymaking. [ Methods] Based on the core databases of the China National Knowledge Infrastructure (CNKI) and
the Web of Science (WOS) , this study retrieved Chinese and English publications related to the ecological
environment of key lakes in the Yangtze River economic belt from 1979 to the present. A total of 5 081 Chinese and

2 243 English publications are included. CiteSpace 6.3.R1 software was used to conduct keyword co-occurrence
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analysis, cluster analysis, burst word detection, and timeline mapping. A multidimensional visualization analysis is
carried out, focusing on annual publication volume, research hotspots, and evolutionary trends. [ Results] D The
annual publication volume can be divided into four stages: initial (1979—1995, with an average of fewer than 50
publications per year) , slow growth (1996—2003) , rapid growth (2004—2015) , and enhanced international
influence (2016 to present). National policies and major environmental events (such as the Taihu lLake
cyanobacterial bloom event) have significantly affected the research trajectory. @ Research hotspots focus on five
major themes: mechanisms and control of lake eutrophication; characteristics and risk assessment of water and
sediment pollution; driving effects of climate change and human activities on lake ecology; ecological restoration and
biodiversity conservation; and application of remote sensing and intelligent monitoring technologies. @ Research
frontiers have gradually shifted from early localized pollution control to multidimensional and systematic research.
This shift is particularly evident in strong burst words in recent years, including ‘climate change’ (2022 to present),
‘landscape pattern’ (2015 to present), and ‘ecosystem services’ (2019—2021), reflecting a growing focus on the
synergy of social-ecological system and the integrated relationship between rivers and lakes. [ Conclusion]
Research on the ecological environment of lakes in the Yangtze River economic belt has formed a complete
research chain, from problem identification to driver analysis, and to governance response, establishing a distinct
theoretical and practical framework. Future efforts should focus on further strengthening the research on multi-
scale coupling mechanisms, cross-regional ecological compensation, and coordinated optimization of land use control

mechanisms for lakes, as well as deepening the application of nature-based solutions (NbS) in lake restoration, so

as to support ecological protection and high-quality development of the Yangtze River economic belt.

Keywords: Yangtze River economic belt; lake ecological environment; bibliometric analysis; frontier

trends; ecological restoration
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o, BT M, T12 S B B, 76 wetland
vegetation, "9 ecosystem services, “11 risk assessment
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M, B 24 remote sensing MI710 net primary
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Table 2 Keyword co-occurrence network clusters from WOS database

BERYS  RERD Frifia (LS
0 22 heavy metals; microplastics; heavy metal; land use; Dongting Lake
1 21 spatial distribution; Taihu Lake; deep learning; surface sediment; source
2 17 Poyang Lake; hydrological connectivity; Taihu Lake; three gorges dam; Dongting Lake
3 17 climate change; transport; trend analysis; runoff; remote sensing
4 16 remote sensing; submerged aquatic vegetation; aquatic vegetation; dissolved organic matter
5 15 Yangtze River; Chaohu Lake; eutrophication control; phosphorus buffering capacity; NAPI
“6 13 wetland vegetation; Poyang Lake wetland ; random forest; water level; sediment
7 13 pahs; ammonia volatilization; surface sediments; ecological risk; lake sediments
8 12 shallow lakes; river-connected lake; microcystins; algae bloom; correlation
9 11 ecosystem services; bacterial community; microbial community; community assembly; high-throughput sequencing
“10 9 net primary productivity; dissolved organic matter composition; stoichiometry; modis image; excitation-emission
matrix fluorescence coupled
11 8 risk assessment; surface water; antibiotics; passive sampler; distribution pattern
12 7 Dianchi Lake; water quality; SOM; water quality assessment; WQI
13 6 shallow lakes; prior probability; NAI; 2-methylisoborneol; ve bayes
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VLR Dy G i) B AR M B 2 (HLBE S 22 4 P A6 7K R
TR X Jey Ml B A0 52 ) Bk RV 28 B A 1A A R
PRI AR AN AL
23 HARBAESEBZSN

O el 1) B[] £ PR i R 2 20 1] 4% g % S S ] e
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HR G SC iR 56 R ) 28 B AR R AE 2000 4R DL R (R
S HTA Y 85%0) , Horh 2010 4F 5 g (5 75%0) .
FL U] B G TR A T 3 R B R AR UL
W17 M 4 R 7 OAE 1993—2010 4F HY B0 R 4 5 (-1
AR 2~3 A G R) ), Sl T % 9 T Y R A 2 [ R
AT 86 O . 2000—2010 4F |, e ia] DLV e 28 o &
Chn & 4 8 7 H B R 15 0.8 I/4E) 5 2010 4F 5 , #4 s,
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Fig.3 Timeline of keywords in research on ecological environment of key lakes in
Yangtze River economic belt from CNKI (a) and WOS databases (b)
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“climate change” 21 , & W] [ B 0 58 %5 100 2E 25 R 52
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fypntgE 1996 16.08 1996 2010
XK 1988 592 1996 1998
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15 H 1999  11.08 1999 2010
KTy 1999 7.3 1999 2003
WEEgeE 1999 7.16 1999 2004
HEEL 1992 8.67 2002 2006
WKW 2004 9.11 2004 2008
JABEMIX 2005 7.11 2005 2007
A 2005  5.98 2005 2007
HH 2002 10.25 2007 2009
L 2008  6.46 2008 2011
T VE 2009  9.95 2009 2013
VH i 1992 10.7 2011 2013
25404 2011 6.51 2013 2019
VWY 2014 751 2014 2020 —
B 2015 6.47 2015 2025 —
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JICWIE 2019 9.88 2019 2022 i,
FEWIE 2017 13.05 2020 2025 ——
mEE 1988 7.9 2022 2023
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keywords Year Strength Begin End 1993—2025%
spatial distribution 2006 8.39 2006 2018
taihu lake 2000 14.59 2008 2014
environment 2008 8.78 2008 2013
water quality 2008 6.3 2008 2015
south china 2009 4.5 2009 2013
soil 2010 5.9 2010 2015
oragnochlorine pesticides 2010 5.17 2010 2013
river 2009 4.87 2011 2014
surface sediments 2013 596 2013 2018
management 2012 4.95 2015 2018
responses 2016 6.96 2016 2020 ————
fresh water 2016 6.12 2016 2020 —
precipitation 2016 4.79 2016 2018 —_—
phytoplankton 1993 6.8 2017 2021
vegetation 2015 6.26 2018 2022 ——
flow 2019 5.4 2019 2021 —
restoration 2006 7.43 2020 2022
temperature 2012 4.74 2020 2023
urbanization 2021 586 2021 2025 —
source apportionment 2016 5:53 2021 2022 —_——
city 2021 4.68 2021 2025 —
transport 2022 5.5 2022 2023 —
release 2006 4.42 2022 2023
varibility 2023 8.76 2023 2025 —
removal 2023 4.68 2023 2025 —
b WOS# 4 &

B4 CNKI#HEE (a) 1 WOS HEEE (b) KIIEF+ E S0 ESHEM R X B AR EEG
Fig.4 Burst keyword map of research on ecological environment of key lakes in Yangtze
River economic belt from CNKI database (a) and WOS database (b)
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