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Abstract: Early warning of geo-hazards based on meteorological factors in China began in 2003, and early warning
informations are issued to the public every year during the flood season to alert the public to guard against geo-hazards such as

landslides, debris flows, and mudslides caused by rainfall. To better understand the current situation and future trends of
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research for early warning of geo-hazards based on meteorological factors, the visualization tool CiteSpace was utilized to
review the domestic and foreign literature on geo-hazards meteorological risk warning published from 2003 to 2023 and
construct the scientific knowledge map. The CNKI database and SCI-Expanded databases were used as data sources. The result
show that: (1) The study of critical rainfall thresholds based on the relationship between historical rainfall and disaster is in the
leading position in research on early warning of geo-hazards based on meteorological factors, and the study of rainfall-related
thresholds will continue to be a research hotspot in the future. (2) Keyword cluster analysis shows that a large number of studies
have conducted research on early warning and prediction models and critical thresholds of geo-hazards under different
formation conditions, meteorological conditions, different types, and genetic models, indicating that refinement is an important
direction for the development of early warning of geo-hazards based on meteorological factors. (3) In the international research,
Chinese scholars account for 39% of the total number of publications, showing an absolute advantage in research on geo-
hazards meteorological risk early warning. The research results objectively demonstrate the development context, domestic and

foreign research hotspots, and trends of research on geo-hazards meteorological risk warning in China, aiming to contribute to

the progress of geo-hazards research and early warning forcast business in China.
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Table 3 Distribution of top 20 countries (regions) in English

publications in early warning of geo-hazards based on

meteorological factors research

5 FEZR (X)) SRR i H/%
1 TE 274 32.01
2 R 194 22.66
3 KE 124 14.49
4 TEAES 60 7.01
5 2133 57 6.66
6 W 43 5.02
7 HA 40 4.67
8 Yl 38 4.44
9 HRF 29 3.39
10 faf 2% 29 3.39
11 PYPEF 22 2.57
12 Fiit- 22 2.57
13 tr | 21 2.45
14 T[] 17 1.99
15 7,191 17 1.99
16 =P 32 16 1.87
17 L1 ] 15 1.75
18 i 13 1.52
19 JIEPN 12 1.40
20 JeIsR 12 1.40

% 4 SCI-Expend #EEM R RES KR HRE

CEIEE e

Table 4 High-frequency keywords in research on early

warning of geo-hazards based on meteorological factors

in SCI-E database

FF5 (=S ] 1N
1 debris flows 324
2 shallow landslides 290
3 rainfall thresholds 284
4 initiation 204
5 intensity 185
6 duration control 172
7 model 171
8 prediction 153
9 thresholds 91
10 hazard 84
11 susceptibility 76
12 logistic regression 66
13 precipitation 65
14 system 64
15 landslides 58
16 rainfall 47
17 area 45
18 climate change 44
19 early warning system 43

20 definition 43
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Keywords Year Strength Begin End 2003—2023

physically based model 2004  6.38 2004 2012

model 2003 2.83 2007 2011

rainfall 2007 2.73 2007 2013

dolomites 2007 2.69 2007 2014

washington 2009 2.7 2009 2018

critical rainfall 2009 2.7 2009 2016

duration control 2009  7.94 2010 2016

rainfall intensity 2010  2.61 2010 2014

shear strength 2011 3.64 2011 2015

risk 2003 3.18 2012 2016

warning system 2013 4.22 2013 2019

tuscany 2015 2.63 2015 2018 e —
identification 2017 3.24 2017 2021 e o e e
infiltration 2006 3.02 2017 2020

triggering rainfall 2017 2.54 2017 2020 S e e e
three gorges reservoir 2017 3.71 2020 2021 et e e N e e
evolution 2010 3.21 2020 2021

susceptibility assessment 2013 3.23 2021 2023

random forest 2021 3.14 2021 2023 o ———
impacts 2021 2.79 2021 2023 o

B 7 SCI-E BiEEXFARE
Fig. 7 Strength distribution of citation keywords in literature from SCI-E database
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Fig. 8 Clustered timeline of co-citation networks in SCI-E database
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