4534 % 45 6 i KBRS K TR R Vol. 34 No. 6
20234 12 H Journal of Water Resources & Water Engineering Dec. ,2023

DOI:10. 11705/j. issn. 1672 — 643X. 2023. 06. 03

ETR-EHAMESEHRE MK T ETME
v AT 4 7k O i 1 1

Fr, BEE
(L RHR: KA TR B % A T R S0 2, Rt 300072 5 2. ] B YR AT BN
K & REBARZBF OB, JEbat 100761)
OB PR AR R B ORI A2 | s WA A O X R A TR R A 2 AR 3 R R, K
— B HMK R G, FET 5 4% ) 125, AT s R S A J2 T R o i 3 1) ) e s v R AT 00 #r . 7
TR T, V-85 B2 bR A U e 8 2, 0 4% A S5 9 A il By 20 B S (A 2R B 9 O s TR B Y 2
THT, FHBESE R A O EAR 3 A U K 28 45 19 i 28 38 B2 A 20 AR 00, S0 71 s BOWL 5 i e i 45 5 o T
i, GIARIE R RGNS, SRAFEEA T TR 9 (9 25 (8] S0 AR o Gk XIS 2 2R B0 5 B DT AR , DA I B2 2% I 4%
Tiik e Az o M EOK RS HE L B B0, BA B4R TR
KEEIR : K FRIEM; BIARML S-HTPRE ; XK 5 Sl R PP TR
HE4SES.TV213.4 CHEAPRIRAD: A NERHS: 1672-643X(2023)06-0016- 11

Evaluation of water network connectivity using complex network method
based on node — subbasin double layer structure

LI Fawen', ZHAO Yuyao'~

(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety of Tianjin University, Tianjin 300072, China; 2. Pumped-Storage
Technological & Economic Research Institute of State Grid Xinyuan Co. , Lid. , Beijing 100761, China)

Abstract; The connectivity of the river and lake system is a new concept of water treatment proposed in
the new era. According to the concept, the rivers and lakes can be connected by constructing new canals
and channels, also by the transformation of lakes, by which differnt rivers and lakes become an intercon-
nected water network system. Based on the complex network method, the connectivity of the water net-
work of the Haihe River Basin was analyzed from the two levels of the node and the subbasin. At the sub-
basin level, the connectivity of the basin was evaluated by the average index, and the overall water sys-
tem connectivity of the basin was analyzed using the network diameter, average path length, etc. as sup-
plementary indicators. At the level of a single node, the connectivity of each node in the basin was ana-
lyzed using degree index and betweeness centrality index. Therefore, the water system connectivity was
analyzed from both node and subbasin levels, which realized the combination of microscopic and macro-
scopic perspectives. In addition, the clustering coefficent was also introduced for a better understanding
of the spatial distribution characteristics of the river network in each subbasin. According to the rationality
assessment of the results, it can be seen that the complex network method is conducive to the analysis of
the characteristics and connectivity of the water system in the basin, and this method has excellent appli-
cation prospects.

Key words: water system connectivity ; complex network ; nodebasin double layer structure; regional wa-
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