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Abstract: In order to solve the problem of key parameters in predicting "valley-type" debris flow at irregular
profiles, based on Manning's formula, this paper establishes an approaching mathematical model of "equivalent
area substitution method", which completed calculation for the deepest mud level, the flow rate and the threat
range. The result is close to reality. This paper select 10 profiles randomly in the affected area by debris flow in
western Henan, by this model: (D the deepest mud level was calculated, the flow velocity, and the area size of

the cross-flood profiles under the probability of rainfall once in 10 years, and in 20 years, 50 years, in 100 years.
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(2 Moreover, this paper has done some research for the law of evolution with different rain intensity, and quanti-

tatively analyzed the flood discharge capacity of each profile. 3 Combined with the judgment standard of de-

bris flow intensity, the selected areas were classified into extermely high-risk areas, high-risk areas, medium-risk

areas, and low-risk areas. Furthermore, the model can not only provide basic parameters for predicting various

indicators of debris flow, but also provide scientific basis for preventing and controlling disaster of debris flow.

Finally, the results of this research have a certain significance in the refined prevention and control of debris

flow.

Keywords: valley-type debris flow; characteristic parameters; equivalent area substitution; recursive ap-

proximation; precise calculation; iterative approximation
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Fig. 1 The map of Geological condition and the locationfor study area
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Fig. 2 The map of characteristics for debris flow developmental features and the location of the measurement profiles
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Fig. 3 Schematic diagram of mathematical model construction for AA" profiles
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Fig. 4 The relationship between the angle and crossing profiles

area function in the mathematical mode
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Fig. 5 Schematic diagram of model iterative calculation
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Tab. 1 The table of measurement data for AA" profiles
5 Al A2 A3 A4 A5 A6 A7 A8 A9 Al0
X 3770586 3770593 3770601 3770608 3770629 3770635 3770638 3770669 3770715 3770735
Y 533751 533752 533754 533755 533758 533759 533759 533765 533772 533776
H 1069 1069 1068 1062 1063 1063 1064 1067 1068 1071
xR2 FAEAWBEGETEHEARA.RETESR
Tab.2 Calculation table for mud level and flow velocity of each profiles under various rain conditions
i 7K A W7 T 4% B A-A B-B' c-C D-D’ E-E F-F' G-G' H-H' - J-r
i FEPEAL (m) 3.95 6.03 6.11 8.48 6.45 445 7.05 4.97 5.28 5.38
1004F — i i 7 (m/s) 1.68 139 1.54 1.37 137 1.44 1.34 1.48 1.42 1.46
W7 17 1T B (m?) 189 224 229 195 246 249 287 395 460 481
i FEPEAL (m) 3.62 5.54 5.61 8.06 6.17 4.57 6.72 4.56 4.56 4.94
504 — i it 3 (m/s) 1.35 1.30 1.41 1.20 125 1.26 1.30 1.37 1.21 1.38
W7 18 T B (m’) 117 190 194 160 218 284 236 333 402 406
B F Pz (m) 3.23 5.25 4.99 7.51 5.51 3.99 5.98 4.06 4.06 4.39
204F — 8 Uit 2 (m/s) 1.30 1.25 1.23 1.20 1.20 1.10 1.18 1.25 1.05 1.26
W7 18 18 AR (m?) 93 145 153 124 159 228 188 264 319 320
Ve (m) 2.97 4.83 4.60 6.91 5.07 3.67 5.50 3.74 3.74 4.04
104F — i it (m/s) 1.26 1.18 1.11 1.76 1.13 0.99 1.10 1.15 0.93 1.18
W7 18 T8 B (m’) 78 123 130 105 135 193 159 224 271 271
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Fig. 6 The diagram for relationship of water crossing profiles under different rain intensity conditions
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Tab. 4 Final angle and area error table for model iterations

W 1T 44 Bk A-A B-B' c-C D-D’ E-E' F-F' G-G' H-H' I-T J-r
a,(°) 86.57  84.97 37 53 83 83 70.88  88.14  88.24 87.7
a,(°) 4796 4523  85.05  74.44 74 87 85.51 51 27 83.17
1004F — 38 CADI & 5 Fr 1fi B (m®) 175 214 237 202 244 278 279 380 501 468
SR A B9 BRI TR (m®) 189 224 229 195 246 249 287 395 460 481
T AR 2 (%) 6 4.7 3.5 3.5 6.1 2.1 3 4.1 8 3
W THT 4% B A-A’ B-B' c-C D-D E-E F-F GG H-H' I-I J-r
a,(°) 86.57  84.97 37 53 82 83 67 88.14 88.5 87.7
a,(°) 4796 4523 85.05  74.44 74 87 83 51 27 83.17
504 — 18 CAD{I & 572 b 1 AL (m?) 116 175 199 157 202 265 251 332 392 409
BOEDR fif p S A (m®) 117 190 194 160 218 284 236 333 402 406
T LR 22 (%) 0.90 8.42 2.61 2.00 8.02 7.30 5.66 0.22 2.64 0.77
W 1T 44 Bk A-A B-B' c-C D-D' E-E F-FF GG H-H' I-I' J-r
a,(°) 86.57 84 37 53 82 84 67 88.14 88.5 87.7
a,(°) 4796 4523  85.05 72 73.53 87 83 51 27 83.17
204F — 8 CAD{I 5% B 1 #4 (m?) 96 154 153 119 162 215 184 282 312 338
R SR A B B A (m®) 93 145 153 124 159 228 188 264 319 320
T AR 2 (%) 3.52 5.60 0.28 421 1.98 5.66 2.04 6.39 2.13 5.10
Wi THT 4% B A-A’ B-B' c-C D-D E-E F-F GG H-H' I-I J-r
a,(°) 86.57 84 37 53 82 84 67 88.14 88.5 87.7
a,(°) 4796 4523 85.05 72 73.53 87 83 51 27 83.17
104F — i CADI 2 572 b 1 AL (m?) 85 125 125 99 130 179 146 246 262 294
BORDR it 0 S 1A (m®) 78 123 130 105 135 193 159 224 271 271

T AR R 22 (%) 7.22 2.07 4.03 6.16 3.78 7.40 8.71 9.04 3.48 7.86
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