A Physical Network of Rivers

) Jun Yamamoto (Central European University, Department of Network and Data Science)

910010 Y(.
«« ‘“ 1

pﬂ’\\

5 ‘\\\\’\\%ﬂ' 1//

. “.‘."7 ,’v,',n [ 0 [ "
r.-. \\W fﬁs‘ < 10 Ocoooooqb%o .
ol : o
S -1 [ %N\ ~ 162 ]
— 10 o\
R o\
D E 10 “ E °o\’ .
N O Coco
. . @) 10_3 _ P R lo
—2 —1 0 1
10~ 10 10 10 10
Length ¢
0
~C 10 E |
: . O i N
. . 5540 —1 © N
Topological Network > 10 F %o N Lp1m 3
A o
o L QN
5 10k oo
[ °o
8 B! 00000
N U 10 3 N o ._
0 1 2
A 10 10 10
Degree k
3
10° prrmm
10° |
A river network 1s an example of physical networks in which nodes (rivers) and ﬁ
links (intersections) possess physical shapes and volumes. Here, we visualize ot 101 B
the physical and topological networks of the Tone River in the Kanto %D
region of Japan, the second longest river 1n Japan that flows north of Tokyo. - 100 _
Treating the river network as a physical network, we observe the scale-free 10 e et i
natures of river length and degree distributions and the correlation 10 10—2 10—1 100 101

between river lengths and degrees.
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Line widths in the physical network, node sizes in the topological graph, and
node colors in both are proportional to the logarithm of river lengths. Black
dots represent the links (intersections of rivers).

[Data Source: National Land Information Division, National Spatial Planning and Regional Policy Bureau, Ministry of Land, Infrastructure, Transport and Tourism of Japan (https://nlftp.mlit.go.jp/ksj/gml/datalist/Ksj Tmplt-W05.html)]



