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A Bibliometric analysis of current research status on extreme precipitation in China
ZHAO Lin, CHEN Ying, LIU Qiuyuan, WU Qiuyu, LI Xinxin
(School of Resource and Environmental Sciences, Wuhan University, Wuhan 430072)

Abstract: Based on 989 publications indexed in CNKI and 995 publications from the Web of Science (WOS), this study systematically
analyzes the development of research on regional extreme precipitation in China from 2004 to 2023 using CiteSpace for visual knowledge
mapping. Key aspects such as publication trends, research collaborations, and thematic focuses are examined. The results are as follow:
(1) From 2004 to 2023, the annual number of journal articles on “extreme precipitation” in both Chinese and English has shown an
increasing trend, with English-language publications surpassing Chinese ones after 2018. (2) The primary contributing scholars in the field
included Zhang Qiang, Wang Xiaojun, Yin Yixing, and Chen Xiaohong. For research institutions, Nanjing University of Information
Science & Technology, Institute of Atmospheric Physics, Chinese Academy of Sciences, and Chinese Academy of Meteorological
Sciences played the main roles. (3) The research hotspots focused on data assessment, spatiotemporal evolutionary characteristics, and
occurrence mechanisms of extreme precipitation. Future research should pay more attention to integrating multi-source data products with
Al-based meteorological large models for high-precision spatiotemporal monitoring and impact assessment of extreme precipitation, to
help regional disaster prevention and mitigation.

Key words: extreme precipitation; research progress; bibliometrics; data assessment; spatiotemporal characteristics; occurrence

mechanism

IKGEFR k25 W, 30 H 6 2L 24 h FE/K A ] 50 mm L
IR R EEALAE, 2014 BEDE S, 2022), RAHXS
B S A PR AR AR R K T R BU™ RS i, 4ok 7 5119 90, 05 5 99 T 42 i Ke iy
PSR FEK S (AR, 2003)0 BOOmFE (f (FLAR %5, 2017), 7E BRSBTS 5 R, B
KRB FE — A PR 7 e, — R B, B ek ORI R L SR L SR R
e — AR K AEVE B . anrh EDRE AR s B SRR, B TRMIFNL . A S AR S BURFT )
Y7 B #: 2024-09-26; EF5 B H#i: 2025-01-02

BT R 5 WL AR A H LT H (2022xjkk0600); XK A ARLAIL AT H (U22B2011); #ldt4A A AL 4T H (2023AFB823); HEK H
SRBRAE R T BT H (42471085)

51

[l

E—1EE B, EENG BRUF T IF LN 5 K ST, E-mail: linzhao@whu.edu.cn
BISIEE: BRE, FENE ARK T TFEWRN S XSS . E-mail: chenying22@whu.edu.cn


https://doi.org/10.12406/byzh.2024-178
https://doi.org/10.12406/byzh.2024-178
https://doi.org/10.12406/byzh.2024-178
https://doi.org/10.12406/byzh.2024-178
https://doi.org/10.12406/byzh.2024-178
https://doi.org/10.12406/byzh.2024-178
mailto:linzhao@whu.edu.cn
mailto:chenying22@whu.edu.cn

432 TR K E

% 44 %

17T (FLE AR, 2021), TPCC 55/ IR ITAL i 47
TR, TERKAFELALBR (TS 50T, Aoty ot P /K 4K
AR A5 AT B AR B, A ER AR A X 8 & A T P
Uity 5 F B9 0T B B BN (IPCC, 2021), Az i & 7K
T H PR A K R A R A E R A A
WhE . N aMas &R (L%, 2024), i
AESfe R [ 22 UK R R A K A, o AR S EREE L A=y
Gh | ML SR T E R, 1, 1960—2014
AR, o E AR LU 1AL i B K S
378 WK, Hirb Ay 3 kS # #E N H Mt 2.5 12 (oo
452016), 2021 4F 7 H, a7 38 18 A1) 22 5% Y B i [
K, HA BN T 1 h B K R K 201.9 mm (T —11,
2024), 20234 7 H 29 H 08 Bf—8 H 2 H 08 i}
] At b DX HS B s 5 DL AR R W, 6 P Tt
w8 RN DY R AT b IRE KRR, BT
400 mm, JE3HLk 1000 mm DL |, 3 5™ 8K E (a7
1, 2023) PRI, WF5E A BRAS W 75 5 T Hh AR i e 7K
() 38 AR AR, X6 Iz X A A A Ak XU S: DA B T i X3,
Bl HI K TAEHA 2 X

H T, ©A AR 2255 A6 A R 28 0] RUBE b X 4% vt
KRSk AT 1 B4, lin: FLEAE (2017) 2538
T A BRI b R K I 2 A AR A Ry K HG 5
#; Madsen 45 (2014) X BRI AR b B K B 5T T &
SuAHEL JFRTT T ST R 5 e 25 4% 1E 55 R 51 iiF
%07 1% WA 5 A5 (2020) 1A T Hp IV b XK it 2 T
(RSB s v RIS ST 2 (2014) FRI T v [ B o
KA PR A Gu 55 (2022) B4h T H R ] X
SRR K G T T R AE (2016) [T 1
VLI S P 2 P W i 26 7K 1 T ML BRI T4 77

% i e 7K B 5 2 B A A AR A 5T Y A 2
—, Z BRI B . BURFERTT AL 2 AR T12 5%
o BUA SCHR TR 32 2L 5 £ T i ity R AR T 9 4 ik
B T P SR LR, Gnitas A fl L R RIHLEE | 4t
T A (R FESE, 2016; W fik%E, 2017; Madsen et al.,
2014; FLEE S, 2017; H#24F, 2021), {HC T4 i 7K
ARG T AT I R 2538 vt ik . S8 F
I, ASSCEE T EIR (CNKI) 5 Web of Science (WOS)
A B SCHk B RE, R AT A AR R R S M ik
(Citespace) X} 2004 — 2023 45 F ] 4% i [ 7K 356 Rt 11 bt
FEIAR AT 22 B4 AT, JE T M O R S SRR, L
MR v B K I U R I 5

1 ARBIFESTE

1.1 WREE
A SCHE T b [E FIR (CNKI) F1 Web of Science
(WOS) Wi K SCHRT- 5, A TR 2 20 B 1 A< 45k 17

YESCICHR

fEr B P E R (CNKT) SCHRIG R -6, Db s
KR R, %2004 4F 1 1 H—2023 4% 12 J] 31 H
[ PR AH S SR #EA TR 3R (BRAL R b SO 38 1)), 531
I 55 5% 32 RS AR DG 9 SCR, SR 989 Fi SCHR .
& B Web of Science (WOS) kK &, 1 BB
JFE Bl 3R 517 (SCI-EXPANDED), K 2R =W
(TS=" extreme precipitation", AND ALL="China") HE[R
AHHICEA B, A5 3CHR 995 Fi o K0 1B = 19 3T
RN BARAF R BSOS, MR IR 2203 BT BB AR A
1.2 ARF*

SCHRTE & 20 A 2R R A ge it 22 5 ik, o b
SCHR B A ER & P, DT i 3 R0 PPk R 2 i 1 e 3,
FEIII A & & Ty 1) 8 —Fh 7k (A9 45, 2021)
Fh2p MR B SR S SCHR T i 22 0 — Fh R, AR
HERCH B X 42, i ik EE J 7 H ke AR A 25 44
KA, AE R WA R HITR BRI A B P25 | 454 . 58 3,
FEAE IR AL S 290G 28 (MRIEAE, 2008). CiteSpace
J2 3% 8 ER T E R R R R AL T Java 15 TT A
R S B, 32 T 3k e Al Y SCHR A 71
T (B, 2015), 52 B i s Sk s 481t
THZ— (2 5, 2020), ZRARES R B 420 SCHR
BERHE 4y Al AR A BRI & e i3 2, oy
B WF 58 B 5 AT, 2 T4 2 0 5 32 R X P
R (Chen, 2006; fi] 15 4: 5%, 2019; 1 = 5%, 2020).

AR CAH A OriginPro 474 & SCw 481140 #7, IF
S H] CiteSpace H {4 %} CNKI F1 WOS %4 128 v i
R KA S B B2 SCHR R AT 20 B o 19 i 20 0 I
“Institution”, “Author” il “Keyword”, g-index ) K 1
BRINH 25, T XS0 | VR AR s T T Ak
G3HT . BHEAL IR S HOAR Ty AR 2 LA 1

2 ZREHH

2.1 FERIHEKESRE XETHES

A P SC e T AR S A AR AF 5T 45U A A R O
KRR, B 2 &y 2004—2023 4E SCHR & FK i, A
FH Rl UL, CNKI AT WOS & A8 SCE R B B
RS ETHE, H A 2016 455& (K FAR DY), HK
MR, Hr, WOS F & i SCEURE M 2016 4
) 40 R B8 3 2022 A5 170 G, K 3 4%, &
PRI A, SOOI ) K e M 2016 4F
2 2022 KR 1A, BRI EIBCFRAIGE K.
2018—2019 4, H 8 S SCHK I 4 e SC i 52 PR bR i 44
Kk, H A 2018 e, WOS 518 LA FRFEH
i 7 CNKI. X — W E KSR, B ARk S



43 AR, 45 HE T SCRR Ik 4 v ) DS i A K BF 5 DR 23 H 433
PRI R
b ST BRI 2004 —2023 4F HRAEHEBR BRI (2GRS, B
SCOCHRAC T RICIFEA B — - EHEE S .
R PO AN WM, i L P

Il . 2004—2023 45
KRN (TS=" extreme
precipitation", AND
ALL="“China”)

BESCCHRAK P : WOS

A RFRIGE, WS R

RA): Tt 989 1 Ky SR 1 Citespace #7757 b7

v

LRSS

M
fedt, Bt KHERSAT

PERRWIT]: SCLZLAEFH

YA =
SCI-EXPANDED WA T

HRAGHEBRERAME (SBGRSC H
PE . I ST

ECY €3¢ SUUITASES P H

IRHICR): 411 7k 995 7 LTINS L

& 1 2004—2023 K2R A B oms Rk < AR D18 SO AL B 5 3 AR R

Fig. 1 Data Processing and Technical Workflow of Papers Related to "Extreme Precipitation" from 2004 to 2023
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the years with rapid growth in the number of publications)
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Fig. 3 Frequency and temporal distribution of Co-authorship Networks in the field of extreme precipitation of China co-authored in (a) CNKI core journals
and (b) WOS database during 2016-2023 (The node size represents the frequency, with the larger the node indicating the higher the frequency, the same
hereinafter. The line between nodes represents mutual relationships, and the color of the line represents the time of initial cooperation. The color changing

from yellow to fuchsia indicates the time of initial cooperation to be increasingly later)
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= B HES )& CMIP & %1 . WRF 23 | RegCM4 1
M PRECIS #8:X, HAREENE, PR L e
1E CMIP5 F1 CMIP6, 737 22 #1131 5 3CHk . EW
AP AR 22 2 35 J T I ST R ASE 0T AR v o /K B4 B )
B9 PFA% (Wu and Huang, 2016; Tian et al., 2018; % [A]
£E2019; Zhu et al., 2020; Tang et al., 2020; Dong et
al., 2021; T 7 %%, 2021; [0 ¥R 3L %, 2021; Gao et al.,
2022a; Zhao et al., 2022b; Gao et al., 2022; X1 i %5,
2023; Qin et al., 2023). 4N, Zhu 5 (2020) X CMIP5
F1 CMIP6 BEAHEAT T AR, 45 R K W] CMIP6 7EX i
SR T Z RN = Wy By T el i, X R O R OK
TUA A 2 R T R . TR EMIE R
ZRZFE, BF5E A T 256 R X S =R 5 4 BE
Kﬁéﬂ%ﬂﬁf@%f G Z BT, BRI i %
TR 1A AN
2.3.2 Mt K BT = 08 T AR AR
R AKAVE 2 0% S B2 B 43 L SR PR i v B
TG BRI AS 5T, BEAK I I 23 43 A1 S KRBT L 7K
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< 12016—2023 F£EF CNKI #Z:0HFIF0 WOS $i#E 2 i [ #Rumk B 7K HiF 53 = 374 R i
Table 1 High-frequency use of data for the study of "Extreme precipitation in China" during 2016-2023

G/ S B4 fift FAER
e — IMERGIH [l ]: 201443 H 4>, Bl 4B, W22 BE3R0.5 h, 25 [0 73 5140.1%
o GSMaPHH I Hl: 201443 F 2, 735 5 60°N—60°S, HHHI 43 B 1 h, 25l 4MH0.1° 35
(IMERGE. GSMap) .
(Ning et al., 2017)
TRMM (TMPA#] JESZRTMPA 3B42-V7HTEIFE ] 199841 A =4 (L IKALE, 2017), B 5L 50°N—50°8, 23
3B42-V7 T EREK ) 23 [B] 73 HE4R0.25°, B [A] 43 ##R 3 h (Zhang et al., 2021; Yu et al., 2019; Nie et al., 2020)
ERAS (GRS HIVEE: 19504F 17 A (E RS MR IR, 2023), 25 [HFE F: 423K, iFH 43
ECMWEF R4 TR /KEIAE #8561 h, 25 1] 3 35%20.25° (BEARESE, 20225 An et al., 2023; 213 %24, 2023); ERA Interim (5314 6
(ERAS, ERA Interim) FOBFHFEFE: 19794F 17 24, 25 MG 43K, B Al F83R6 h, 25 M) 53-HF 0 0.75°
(Bucchignani et al., 2017; Wan et al., 2021; §i#i2 4, 2013)
BEV=1 7 PERSIANN-CDRH} I [Hl: 19834F 2 4, 25 [A1E [Hl: 60°S —60°N, i
PERSIANN-CDR B[R] 73383 h, 25 (A 5338 0.25° (TS, 2022)
. CMORPH, I [H] 5 Fi[ 19984 224>, 23 AL [il: 60°S —60°N
RlA K 5 CMORPH . o o 1
(Lin et al., 2022; Su et al., 2017), B [A] 3 #¢3K3 h, 25 [6] /3 HE0.25°
FNLZMT ORI S L 19994E7 H 224, T B2 262, I FORHE: H 41K, 43512500, 06,
NCEPHJFNLAMT %R 12F 18 (HEFAT), 7K 4332 01,00 (29100 km) 8
(MR4T, 2017; Huang et al., 2018; FEHAAE4E, 2019)
. MSWEPJ2 LA | B A FIb T B5Hie il & ) B /K K, NP TRIVE L 197948 1 H 224, =3 (5 4>
MSWEP/K$icH e e o o 7
B, 23 [A) A E] 20 982 0. 1903 h (FHRHL4E, 2022)
CHIRPS CHIRPS 2l 17 {2 FROULIN IS T T3 A ZL A 22 4B I ) P 285 45 1) 7 i, P (B SS L 198 148
1 24, 23 [A]E il 50°S—50°N, W] 43331 d, 23843 3E%0.05°F10.25° (Du et al., 2022)
220162023 F£ETF CNKI ZOHATFIF WOS Bi#E B i i B iRum B 7k W 5% i 374 AR /v 43
Table 2 High-frequency usage patterns for the "Extreme Precipitation in China" study during 2016-2023
B AR TR o 3 IR
- https://esgf-node.lInl.gov/ h/cmip6/;
CMIPZ S8 K424, 2019) (CMIPS, CMIP6) tps:/iesgi-node.finl.gov/search/cmip 53
http://cmip-pemdi.llnl.gov/cmip5/
WRF(fMRAF, 2022; Gao et al., 2020) (f2F5CWRF)  https:/www.mmm.ucar.edu/weather-research-and-forecasting-model 19
RegCM4t; (MRA145, 2022) http://gforge.ictp.it/gf/project/regem/ 12
PRECISH https://www.metoffice.gov.uk/research/applied/international/precis 7

T A B RN At A DG 7 B T B B A9 {5 B, (Fang
etal., 2019), Ml I 7K 1 B 25 AR AL R AL, 2 T i
T A Sk W i ¥8f 7K 1) 28 Ak b 3, o) 3 [ A A A
ARG T AN 2 KU 4 F it Bl L X,
T ) A it e 7 2R 7 1) EL A P Ay DX vk
X8 1 R AE (FL A% 25, 2019), AN/ BF5Y (Shi et al.,
2018; Peng et al., 2018; K5 /NE4, 2019; Wang et al.,
2020; B4 55 5, 20215 IR 55 45, 2022; PR 4, 2022;
FISF T4, 2023; B ER, 2023) X X HY i W 7K =514
FRIRE 28 AR R AR UEAT T IR ARG . 3ELE 5 HiRoKI#
KR (RxSday). 3% [ 7K i (R9Sp) %54 it P 7K 48 £ %
Iz RS a3 A8 R BH 0, & DLAG 7 ik 32

FLAUFE Mann-Kendall 42 #kg 55 7% . Morlet /)N i 25 6
1 Hurst $6 8055 . AH G 5T 45 588530 5, o [ AR o
R 7K 2 1 R A 0 5 A 3 T 1 Tn R A, I HAF AR 3R
5 119 4 ) 25 Sk, I Ak b DX R g A i R R Y
M 3t FE 7K (Shi et al., 2018; Peng et al., 2018; & [F 41
85, 2021) 0 BEAR, F5IF 5 3 5 1 M i A 7K B 25 AR Ak
FILAEE B R (] RUBE 500 (] &, /NEF L H L AR SEAS T
o [) RUBE b W i o 7K B 28 A8 AR RRAIE LA 35 22 57
(B4, 2022; JAEF4E, 2016).

TEARAKMI G, 256 HIE AR | BB JmyHb
U A 22 s e R 2 A At e s RUBE I i) A g o
TR 25 AR TS Az —
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http://cmip-pcmdi.llnl.gov/cmip5/
http://cmip-pcmdi.llnl.gov/cmip5/
https://www.mmm.ucar.edu/weather-research-and-forecasting-model
https://www.mmm.ucar.edu/weather-research-and-forecasting-model
https://www.mmm.ucar.edu/weather-research-and-forecasting-model
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2.3.3 M3 e K TG R ALH]

R i ek 7K A4 T AL T 368 oy 52 %, LS i PR 3R
N2, JEIE A A TR A A i R X T A i A K S
HT | i Ll | e A I S5 R AR T SR R A+
o3 A (B R A, 2022), AR SCXF 2016 — 2023 4F i)
V] 8 ity ok K K1 T %) SCHR T 8 0 BT i % B, W o
Rk A4 B LR AT 43Sk F SRR N R IR R RS

H AR R R KPR % . IR 2 A ki
T FR A . 0, KT AR A it R K A s 25 0 A
F0 2 1 K PR K 3% S R R R OK SR T A R S
(7 1545, 2019) VU RT3 R AT 155 R AR S PG XL
TS R TR KPRk B S, AN, B
IR Jeis (ENSOYKT 8 [ A o [ 7K A3 38 59 1E H L 7
ENSO F 4 & A AEFNURAT, 4 VT A Ui DX sl P AR i
K L (5KE4E, 2023), KRR IRG S X 80 i
R K B UIAHOG, 1032 M BT o . AT 55 P R 52 )
(%4 BH 4%, 2016; Zhao et al., 2019; & 45, 2022; Fang
etal., 2023), XEE F SR ZAH BAEH, 2 [R5 ma Ak i
FEKFR & AT 7

AR PR 2R F2 ARG R S AR AU IS HE AT
AL HEFR ST . T ACARHE G A 0 i b R 2% &, 48
IR BE 7, R XK G 3R, 1 i 4 X
WK 2 (FLASE, 2017) AR E I 3h 11
FH R VA 48 2 AR 19 A A, DA T 52 M AR st B /K () R
7245 20215 Guo et al., 2023), 3 117 Ak 1 7 DU 3 et 144
SR IR T S O F R R IR A, REBGh R Z AR
R JE RS, SO BT A, AR EXT IR R R, AT
A F)F kK B9 &% 25 (Gu et al., 2019; Huang et al.,
2022), SMA LF, X AR ME TR LT TR
ROBE 43 B, i X A A PR %) AF 5 B8 A i e R
R <l N A v A GRS E /SN SITS ¥ S E = i
DX I AF T 4 T 25 S ) — BehE, X TRl 2R B X
% it A A A B4 A R TR AL ) e SE ) 5 B Uk I L
KR ZECEEN,

3 HKitERE

AR CHTF 2004 — 2023 4[] [ 1R (CNKI) A
Web of Science (WOS) BiA4~F- 15 L i SCHR TR, X
R ] 7 S VR I RUWNR U S WA b= FE R
WA MPAT T RGME, FESBR.

(1) BRSSO R R G OLRT , 2004—2023 4F
T AR vt o2 7K 400 388 v B SO 9 % SC RR i K,
HA 2018 e, i R RE ML T 3083,
X — A AN I B s oA 7 T R A (R o 2 SR 9 )
A

(2) AR5k o | R HOK M B2 AT 5T B T
AN B RUE R IR AR IR ERRIGEZ LA
L 1 27 i A7 A 2 T i /K U 14 3 2 T
A, AR ks R T /N AT BA 5 A AT A A 45 A B
REY) . AN, B RUE B TR R P ERREBE R
Yy BRI ST BT LA e rp B GRS W 5 e 45 B RO AL AL
ST T %

(3) R FE A T AR rp T e R i e K o
PEPEA | I 238 W AR RRAE LA R AL = AN %
& B AW i K K A BAIL ) ) 52 e, il 6 s
I K K03l B A g 20 B R U S AT RS &
A, X TR TR B S 2 K A A L R D B ol
W75 I DBl A it 2 S

25 b, Hp FE A g A K AR SIS L ORGSR
IR T FERAARBCR . SR, A BT T AR HIE
SIRMIX R VORI o | A A RIS I8 ) A
I KA 412 B 1 45 W e 2k /KA UML) 4 RS A R 45 D7
A A Rt — 3R Tt o 5 T 1 i R K BIL R 272 A
T Z IR RS 5 AT T4
ORI 25 T RN S ¥ 7 s 2 e M B8 M 05 P A J A
GURARAM T LB AT —
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