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Fig.1 Numbering of river channel
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1
Table 1 Membership degree of roughness of average sectional velocity
A A, A Ay As Ag A; Ag
" ov 0.0375 0.1802 0.3694 0.3017 0.098 0.0126 0.0006 0
©" v 0.1151 0.3057 0.3674 0.1759 0.0334 0.0024 0.000 1 0
©" o3 0.1446 0.3315 0.3503 0.1475 0.0245 0.0016 0 0
7N 0.1685 0.3474 0.3349 0.1285 0.0195 0.0012 0 0
©"ovs 0.0901 0.2768 0.3784 0.2062 0.0446 0.0038 0.0001 0
”" v 0.0344 0.1717 0.3653 0.3096 0.1044 0.0139 0.0007 0
©" vy 0.0087 0.0751 0.2682 0.3804 0.2151 0.0482 0.0042 0.0001
©"ovg 0.0287 0.1553 0.3558 0.3246 0.1178 0.0169 0.0009 0
" vy 0.0228 0.1359 0.3413 0.3413 0.1359 0.0214 0.0014 0
©® vy 0.0052 0.0541 0.2284 0.3823 0.2550 0.0676 0.0071 0.0003
MoV 0.0013 0.0214 0.1359 0.3413 0.3413 0.1359 0.0215 0.0014
nov 0.0597 0.1868 0.3178 0.2763 0.1263 0.0296 0.0033 0.0002
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Table 2 Statistics of fuzzy subset and factual roughness of each river channel
@ Az 0.024 () Ay 0.027 (2] Az 0.025
@ Ay 0.030 @ Ay 0.027 @ A3 0.025
® As 0.024 ® Ay 0.027 v5) As 0.025
@ Ay 0.030 ® Ay 0.027 @ Ay 0.030
® Ay 0.015 ® Ay 0.027 @ A 0.025
@) As 0.024 @ Ay 0.028 ® A; 0.025
@ As 0.024 ® Ay 0.028 () A 0.025
® As 0.024 © A 0.025 Q0 A 0.025
® A3 0.024 @ Ay 0.020 ) As 0.025
() As 0.024 @ A 0.025 §7) A 0.025
@ As 0.024 @ As 0.025 ® As 0.025
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1998 7 33

® A, 0.015 A,

1 M. 2000 31-40.

2 M . 1998 2-12.

3 ] 2002 12 22-53.

4 J 1996 1 16-19.

5 n ] 1989 12 62-66.

6 J. 1999 6 8-11.

7 E— J . 2004

7 513-519.

Determination of roughness of river network based on
comprehensive multi-factor fuzzy evaluation

HUO Guang' WANG Yi-gang’
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2. College of Ocean  Hohai University ~Narnjing 210098  China

Abstract The theory and method of fuzzy mathematics are introduced into the calculation of roughness of river network .
The polyphase fuzzy statistics and optimization of decision scheme based on fuzzy consistent matrix are applied to
determine the membership function of roughness fuzzy set and the weight of some factors such as the average sectional
velocity hydraulic radius surface slope etc. Finally the roughness fuzzy subsets are determined by the principle of the
maximum membership degree. Based on comprehensive multi-factor fuzzy evaluation of roughness of river network the
roughness of individual reaches can be limited to a small range and through micro modification the roughness is finally
obtained. The method is verified with the flood in July 1998 in Pearl Delta and the calculated results are in good

agreement with the reality.
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