] jcmik

¥ 3518 32 (Articles)

B S 2012,30(07)

"
o0 AT AL 1% — A 7 K LR

#ME, SEWK,E XK, EBH
TERFWHEEAAZEF R, 41 750021

BE TRMRUIBESHRBEAREREEREVERX, L& KREMERMRAMIRSME, R RE T —#T REA &R,
REBRKREMANANSELATESELMERN“WE"Z b, BHEE NI A& F" B 1ER 7T 407 8%, ATtk
Mg, SMEFERS EHRAERR"EAE, TRELIREIRS, RETNESHETERERTSEAANE—HH
BEREAR MRS EARERTRKENRREEFERESH, TMNERIN T RN FHARKESZEMNZEFEELTES, N
BRANTELEER, XEFEARNHNZREETAMBEL LR R REFENBHENE(EMH) MBS (HRENR),

FKEWR WEEL;REEE; SN RERR

hESEE 0415.6,N941.3 XMERIATB A doi 10.3981/j.issn.1000-7857.2012.07.002

A Lattice Model for the Evolution of River Networks

HAO Rui, FENG Guolin, HUO Jie, WANG Xuming
School of Physics and Electrical Information Science, Ningxia University, Yinchuan 750021, China

Abstract Usually, river patterns are greatly related to the natural factors, such as water erosion, landform, etc. Based on water erosion
mechanism and original landform, a lattice model for river networks is proposed in order to simulate the growth process and to understand
the selection of the nature, namely, fractal structure and scaling behaviors. The lattice is located at an inclined plane with fluctuant
surface. The edges of the lattice are the possible water route. The selection of water route is dominated by the order of nature, that is,
water flows downwards. A lattice point might be a "lake point", since its altitude is less than that of all the nearest neighbors. A steady
river network might be set up as soon as all of the lake points disappear. Meanwhile, the scaling relationships dominating the fractal
structure might be established. The statistical results on the landscape of the surface and the network connected by the water routes
which actually mimic the river channels follow the Horton’s laws. The laws suggest that the ratio of the average stream lengths of rank w+1
to those of rank w has a fixed value that is independent of w. The same statements also hold for the ratios of average stream numbers and
basin areas. The results show that the cumulative probabilities for the both stream lengths and basin areas conform to the power law
distributions. These are in accord with those observed in the real river networks. These power laws indicate that there is no any
characteristic scale in a river network. The spirit of the model shows that the dynamical origin of the scaling behavior might lie in both
determinacy (erosion) and chance (fluctuations on the surface of the earth).
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Fig. 1 Model of river network
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