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Fig. 1 Relationship of the synchronization intensity—time delay intensity—distance of extreme precipitation
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Fig.2 Profile of the Pearl River basin and the research data
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Fig.3 Statistical characteristics of the extreme precipitation complex network for the Pearl River basin
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Fig.4 Five extreme precipitation centers identified by high clustering coefficient and their spatial characteristics for the Pearl River basin

3.3 thumBEKESEIME

AR S KON 25 P AR ) 2 I E T R b R R i B K O 1 S TR R AR AR AR B 22 S,
RETRIUE _E R 5% FRIER MR AT FAERI o3, R IEH A2 A A% i e 7K $e R DAL AY) 215 PR E AT A
ic, DLRE A K MBRTT ISR e A TR O RN TR, S55RLIE 5, 15 A TR 6 H LAy, tombs
AKEESR AL, ARIT, 8T, BEBTAENATL, BEEABRIT =M RICHE, S, terHg
AWK B T P A, GAEI . ARVE . SRV REBTTAUE T A A A s R K T, R T A S R K v
OB N ATREH R A5k s 6 A= 7 A LA, RomiEoK 3220k A RITR BT JEF &2 1000 m LIE
R IR S A X, R AL, R AR S K 10 2 3 P AR, RO S 30 3
PR Z ey T RE e R A A Db N 7 Arp . NI, Bom oK i ARG P e R &, (BT 2L
TERAATE 6 AT AR AL STIH m K AL AL A



382 kOB o% R 434 %

27°N 27°N

S — b
25°N oo AN | 25N £58

S

A=

23°N 74 g %7 23°N
O e Mg B L P
‘u{&@# lgajﬁ%?,lﬁm i

21°N 6 21°N

e, 1000 mEFELL
19°N @ RSWSRERREL - —2 000 m&ZE Lk 19°N e IRASUWIRESAEL - /[ —2000 mEFFELL

103°E 106°E  109°E  112°E  115°E 103°E  106°E  109°E  112°E  115°E

() SH T (b) 67 £
27°N 27°N 2
) LN P /’7
25°N 25°N[ : w%" gt
g i LIHAE AT ]
| e b o dn
23°N 23°N e %\wﬁv
%ﬂ il
s BHL=7)
21°N g | 2INT (s o
321000 mEERL 1000 mE L
19°N [ HOSYISRRL -/ —2000 LR ooN o HSUHERYL - [ —2000 mEFRLL
103°E 106°E  109°E  112°E  115°E 103°E 106°E  109°E  112°E  115°E
() 674 (d) 6H T4
27°N 27°N

25°N 25°N+ #

23°NF 23°N

21°N | 21N : o
1 000 m&F 2% 2 1000 mEEE Lk

T 2000 B 19oN e ASUEER RS TR —2 000 mELk

19°N _oﬁ'i‘j(S%?r?ch;%éﬁ?i- N

103°E  106°E  109°E  112°E  115°E 103°E  106°E  109°E  112°E  115°E

(e) 7H LA) (f) 7H ¥y
27°N
25°N A JEE-RIXI- IR TR
< PHIL-BHE- B FJI-3H)
23N > - e
> 0 #hZE-1EL

21°N N7 o

L 1000 mER ° ﬁ#%ﬂ‘
19°N | e T RS%HEF —2 000 mEEEsL o HP-IEF

103°E 106°E  109°E  112°E  115°E
(2) 7TH T4
Rk )

SHTH 6H 14 6 H ) 6HTH) 7TH EA) THHH) TH T
Pl s i 7K MRV Je R A\ TR HhCo B[] B

Fig.5 Influx temporal regime of the extreme precipitation from the Pearl River basin to the five extreme precipitation centers
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Fig. 6 Efflux temporal regime of the extreme precipitation from the five extreme precipitation centers to the Pearl River basin
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Table 1 Extreme precipitation centers of the Pearl River basin identified by the strongest 5% clustering coefficient

in the extreme precipitation complex network
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Analysis of the spatial characteristics and the temporal regime of extreme
precipitation for the Pearl River basin: complex network perspective

LI Xiaodong' , ZHAO Tongtiegang', GUO Chengchao', TIAN Yu’, YANG Fang'’, CHEN Wenlong'’

(1. Key Laboratory for Water Security in the Guangdong- Hongkong- Macao Greater Bay Area ( Preparatory) , Sun Yat-sen University,
Guangzhou 510275, China; 2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
3. Pearl River Water Resources Research Institute, Guangzhou 510611, China)

Abstract: Analysis of the characteristics and evolution of extreme precipitation is of great importance for basin disas-
ter prevention and mitigation. Based on the long-term daily high-resolution satellite precipitation data, the undirected
and directed complex network are constructed with the techniques of statistical significance tests, encoding the con-
nection and propagation of extreme precipitation respectively. Taking the Pearl River basin as an example, the aim of
this study is to investigate the spatial characteristics and temporal regime of extreme precipitation. The results show
that the Xijiang River basin has the largest extreme precipitation divergence and convergence sources; degree centrali-
ty higher than 0.5 are observed in the junction of Hongshui River, Qianxun River and Zuojiang River basins; in the
meantime , the Hanjiang River and Dongjiang River basins exhibit mean propagation distance larger than 400 km; the
strongest 5% of the clustering coefficient identify the five major basin exireme precipitation centers. In terms of the
spatial characteristics, the existence of the Hanjiang River Center, Dongjiang River Center, and Pearl River Delta
Centers are verified, the Chang’an-Guilin Event Center is originated from the Liujiang River Center, and the Hainan
Island Center is discovered to be an extreme precipitation influx source of the Pearl River basin. In terms of the tem-
poral regime, from late May to early June extreme precipitation mainly propagates from the whole Pearl River basin to
the Hanjiang River Center, Dongjiang River Center and Pearl River Delta Center, while from early to mid- June ex-
treme precipitation mainly propagates from Hanjiang River Center, Dongjiang River Center, Pearl River Delta Center
and Liujiang River Center to the junction of Hongshui River, Liujiang River, Qianxun River and Zuojiang River ba-

sins.

Key words: complex network; extreme precipitation; connection and propagation; spatial characteristics; temporal

regime
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