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Abstract ; Stable isotopes in precipitation can reveal different sources as well as seasonal transition of water vapor. Studying
the relationship between the stable isotope in precipitation and different meteorological factors can provide important
background data for regional water resource management and ecological restoration of vegetation. To elucidate the
development of stable isotope in precipitation in modern times, this study based on bibliometrics, network analysis, and

Citespace software performed the visualization analysis of the literature data collected from Web of Science during 1990 and
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2017. It was found that the number of literatures about stable isotope in precipitation is increasing year by year, mainly
focused on subjects, such as geology, meteorology and atmospheric sciences, oceanography, limnology, and paleontology.
The research strength mainly concentrates in USA, China and Germany, and other research institutions showing a strong
scientific research strength, such as Chinese Academy of Sciences, the United States Geological Survey, and so on. The
Citespace software was used to draw a map of the co-cited literature, co-authors, research area, and influence of core
authors. The result shows that the researchers Yao T, Risi C, and Tian L have played important roles in promoting the study
of stable isotopes in precipitation since 2007. The keywords, such as leaf water, Tibetan Plateau, cellulose, environmental
change, tree ring, atmospheric circulation, groundwater recharge, and hydrograph separation will soon become the novel
research topics. In recent years, although the number of articles has been increasing year by year, the number of core
authors and their representatives is relatively small. Furthermore, it is not sufficient to combine theory with application in

our society; this problem would require our immediate and constant attention in the future.
Key Words: stable isotope in precipitation; Citespace; bibliometrics; network analysis; visualization
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Table 1 Distribution of stable isotope in precipitation research literatures in database of Web of Science ( distributed by discipline)

B PR AH HL Sigma {H 2ERHE
Number of articles Burst value Centrality Sigma value) Subject classification
2193 0.11 1 5T
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Table 2 The number of articles published in the top ten countries

i A $ERME Sigma {4 Ex 25 HRAE Sigma fH HR
Number of articles Burst value Sigma value Country Number of articles Burst value Sigma value Country
2089 9.3 3.17 P 506 4.72 1.64 Y
980 1 Tt 347 1 Ty i
927 1 g 341 1 WA
583 5.65 1.24 IESPN 291 1 H A
555 6.43 2.23 e 241 1 =N
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Fig.3 Distribution of published article’s author ( Note that the red solid circle indicates the location of the author)
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Fig.4 Articles was cited more than 47 times
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Table 3 Core documents and representative authors from 1990 to 2017

gk HAE Sigma fH ~ CEAK RAAFY
(= . : .
Auth Co-cited Burst Sigma Article Year of
uthor
frequency value value name publication
McCarroll D 105 32.16 19.29 Stable isotopes in tree rings 20042
Bowen GJ 87 18.68 1.54 Spatial distribution of 8'80 in meteoric precipitation 2005131

Influence of convective processes on the isotopic composition
Risi C 82 11.36 9.94 (3'"0 and 8D) of precipitation and water vapor in the tropics 2008

2. Physical interpretation of the amount effect

Interpolating  the  isotopic ~ composition  of  modern

Bowen GJ 77 26.69 5.89 : i 200313
meteoric precipitation
Water-stable isotopes in the LMDZ4 general circulation model ;

Risi C 76 13.23 6.08 Modf‘] vi:\faluation for ‘preajenl - day and- past climates ?md 2010121
applications  to  climatic  interpretations  of  tropical
isotopic records

Risi C 7 11.93 314 Undersl.a'nding the Sahelian water hl'ld'get' through the isotopic 201011
composition of water vapor and precipitation

Tian LD 70 14.49 127 Stable isotopic variations in west China: A consideration of 2007131

moisture sources

Empirical Relationships Between Elevation and the Stable
Poage MA 59 23.53 3.14 Isotope Composition of Precipitation and Surface Waters: 2001135

Considerations for Studies of Paleoelevation Change

A review of climatic controls on 8'80 in precipitation over the

Yao D 56 2253 3911 Tibetan Plateau: observations and simulations 201317
Clark ID 51 27.87 1.56 Environmental isotopes in hydrogeology 199704
Araguds-Araguas L 47 25.92 3.39 Stable isotope composition of precipitation over southeast Asia 1998311
Rozanski K 39 5.83 1.64 Isotopic patterns in modern global precipitation 199305

AR AN sigma {E A JEE 73 AT , 95 1 FHHELE SE BTG SCE AR A AE A sigma (EARAR 1 (35 3) , Bk il LI
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Table 4 The top 16 ranked of keywords

I ] A LIt/ PSiat| HHAEDY
Frequency Keyword First appearance time Frequency Keyword First appearance time
2542 stable isotope 1990 410 climate change 1998
1688 precipitation 1991 372 groundwater 1994
738 water 1990 353 record 1995
618 oxygen 1991 320 deuterium 1990
549 oxygen isotope 1992 305 delta O 2000
514 climate 1991 286 variability 2002
457 fractionation 1992 281 ratio 1992
413 temperature 1991 260 paleoclimate 1998

W% 4 FIE 6 AT LIE H, 1990 4F LISk | S dlin] Je B YRk ft 2 1) J2: stable isotope . precipitation , water %5, Ji H:
J2 stable isotope il precipitation 55 JCHETR] , 7E MK ARE [F AL R FFE U b IR 28 5 9 1 Bt O ny L, BEE 18
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Fig.6 Keyword evolution map related to stable isotope in precipitation
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Table 5 The high burst of keywords

LR HRAE Sigma {H Bt b
Co—occurrence frequency Burst value Sigma value Keyword First appearance time
18 1 summer monsoon 2017
55 19.63 1.02 hydrograph separation 2014
52 18.56 1.01 groundwater recharge 2014
39 20.14 1.01 tree ring 2011
25 12.9 1 environmental change 2011
96 11.93 1.43 cellulose 2008
49 18.26 1 atmospheric circulation 2008
177 9.12 1.01 Tibetan Plateau 2005
18 10.49 1 leaf water 2005
72 11.43 1.03 monsoon 2002
168 11.51 1.28 deuterium excess 1999
72 8.01 1.18 general circulation model 1993
39 18.85 1.02 ocean 1993
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