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Study on estimating method of confluence parameter for small and
medium-sized watershed based on self-similar river networks
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(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
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Abstract: This study aims to construct the estimation method of river network regression coefficient C_ that does not depend on the
rainfall-runoff data. Four typical small and medium-sized river basins located in different hydrometeorological divisions are selected in
this study. River networks are extracted from the DEM information, simplification schemes for the river network is constructed based on
Strahler’ s rule, the differential equation for the storage based on the self-similar river network method is improved, and the influence of
different river length ratios on the C, calculation results is analyzed. The results show that: the improved method proposed in this paper
can effectively reduce the difference of C, between the original river network and the simplified scheme to improve the stability; the
increase of river network complexity in the basin usually leads to the increase of C_ calculation results; the river length ratio affects the
applicability of simplified scheme by influencing the information covered by the river network. For small and medium-sized basins with
the 3-level structure, when the length ratio of the level 1 river network is less than 70% , the simplification solution of river network
retained to level 2 can be used as an alternative input.

Key words: DEM; river network regression coefficient; self-similar river network; simplification scheme of river network; smal and
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2 0.9 0.4 0.2 160 27 76 48 1.3 0.36 0.33 0.61 0.79 3
el 0.9 0.4 0.2 160 20 60 89 1.4 0.40 0.30 0.96 0.88 2
SER 0.9 0.3 0.1 150 28 60 85 1.4 0.40 0.30 0.63 0.85 2
BAt 0.40 0.33 21.8 0.15 0.95 0.60 1
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Table 4 Geographical characteristics of river network and C, estimation results for different simplified schemes

(14)

Wk Coms HYES AT B R L/km Cop Ry i/ % (o Ry /%
Rl 25 23.70 0.75 -5.06 0. 82 3.80
LRy 0.79 R2 13 9.81 0. 81 2.53 0. 80 1.27
R3 3 13. 60 0. 47 -40. 50 0.45 -43.0
Rl 20 4.75 0.92 4.55 0. 87 1.14
Al 0. 88 R2 10 14.70 0. 86 -2.27 0.85 -3.41
R3 6 32.80 0.71 -19.30 0. 68 -22.70
Rl 53 3.82 0.97 14.10 0. 88 3.53
ST 0.85 R2 24 13. 10 0. 88 3.53 0.85 0
R3 11 38. 60 0.75 -11.70 0.70 -17.70
. Rl 9 0.85 0. 62 3.33 0. 61 1.67
AL 0-60 R2 4 5.30 0.13 ~78.90 0.13 -78.30
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