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River network modeling and analysis based on complex network theory

WU Xuewen, QU Yonggang, LI Ling
( College of Computer and Information Technology Engineering, Hohai University, Nanjing 210098, China)

Abstract: In this study, we developed a river network model based on the complex network theory. Taking the
Haihe River system as an example, we constructed two river network models, Model I and Model II. Model I
included natural vertices and Model II included both natural vertices and artificial vertices. Based on the properties
of the vertices and edges in river networks, we propose the vertex weight index and edge weight index to assess the
vertex importance and edge importance, respectively, and analyze and compare the vertex importance and edge
importance of the Haihe River Network. Finally, we summarize the key parameters of the proposed river network

model and discuss the future development of the model.
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Table 1 Distribution of betweenness index of vertex importance in Haihe River Network
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Table 2 Distribution of vertex weight index in Haihe River Network

HR BUEFE bR SR B
0.3844 LIS AT P eI ] 1
2 0.2627 T 1] 875 3 [ 1
; 0.1216 ~0. 1555 ‘fiﬁé)ﬁtlﬂ\?%ﬁmtﬁﬁﬁ\ [ R = T R T I S T 1 b L 7 B VB R B 7

fia BF 1 — 2R K B3t ) BH T — K Lo B R K L R LA AL R R E— K

4 0.0525 ~0.0815 e . 10
Ul K R

5 0.0348 ~0.0495 R LA TR JE SO KL BREFE K A SSTE R (b12) (AT TR i HTR | DY L SRR A 45 8

6 0.0101 ~0.0294 GO ZK L | B K R R R BLK L ST (b4) B as DR ik ik R A 21

7 0.0011 ~0.0097 I (D10) B T 5K VIR S K sl R (s6) TR (s1) BT (bS) % 19

8 0.0003 ~0.0009 PR O BRI 1

2.2.2.3 2 FhfEERNT AT

TEET 25 T AR bR 5 S A T ZE R A B PR, A BEE AR RE % Bk i vl il 1t ) ) BH T —2Rok
HL T KR I BB A (SR 1 ~2) X S A —E K (AR PR W HLEAT 4 P
F LRI T A B bRRERR M BB AR AR ISR 1 AR 0 R LA A ) B B DR AN
PR AT A 4 T

T EAUETE AR R B bR —FE , BB A R 2 f S 0 1 S —— ke a psiy L ), HR B[R] — A
AT S EAA ME AUETE bR, BV EA AT A R X T A B br . FERUE S Ar v, U8 11 ] A AL
FEPRA PR, H B R T AILS IAUETE bR, L, ZEXHIR O ) AT b BUE R FROIE T s b, T DAL
(ELFG B Al S 9y - )9 37 D) 0% ) BT 0 (E R A e R R

3 EFURMNERAEZEEST
S ATT I A EE A R IR AR G B A A (RITRTIE ) A AT AR DR R ) L T
3.1 RN N EZERNBEIER
3.1, 1 AN IEAR
EIRT, B9 (BB 2R, I A B8R L 04 B bk o 333 A Ok i i i 9 4%
MfE BAE ARSI A B8 AR T LASE SCH
22 M

_ i<k gjl'k
Bk(x)_(n—l)(n—Z) (8)

s g () ——g) R x 1R B PR BG a1 A T k2 I S B R A
(n=1) (n=2)/2— K TTRERA B AE R 2 415 2 RS AR 230 )
3.1.2 AR

FETTUR 2 320 0 B P TR, TR FLA 52D B (R A ) 20 LA e 1 T
T, K ERUE T RN

Ly(x) = H) (9)
L L) 3 SRR K L T 2 o A T K
A T IR B — AT LK A T 3 B AL S
0 (x) = L) (10)

Q s
Q" () ——38 o XN E B ZAFF 3 b5 Q) —— W45 Pl IE 224 3 b Y e R AL
AUEHEARRE SO IR BEAUE- S AUE IR, nl ASRIR A




552 14 SR AE T I 2R 2 R T UL I 2% AR 43 181

Ce(x) = Bp(x) Ly(x) Oy (x) (11)
3.2 BAMNEREEESHT
3.2.1 AT
THEHEI ) 28 10 B PR B b, AT 45 M K HAZ XA BLIr 0 7 A5, a3k 3 i,
x3 EBANKZDEZEHN T BEERS HER

Table 3 Distribution of betweenness index of edge importance in Haihe River Network
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Table 4 Distribution of weight index of edge importance in Haihe River Network
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