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Application of rainfall dynamic system response curve method for streamflow and
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Abstract: It is an effective way to use the conceptual model of water and sediment to calculate the water-sediment process in loess
region to analyze the current soil erosion and water-sediment reduction problems. There are errors in the rainfall data due to the tem-
poral homogenization, missing measurements and mismeasurements, which influence the accuracy of the important input variable
and dynamic factor of the model—rainfall, and then affect the accuracy of flow and sediment process simulation. Therefore, this
study combines the rainfall dynamic system response curve method with the conceptual model of water and sediment to improve the
accuracy of water and sediment process simulation. This method takes the water simulation part of the model as a response system to
update the important input variable—mean area rainfall. Then the runoff, sediment yield and concentration is recalculated using the
updated rainfall series to improve the accuracy of flow and sediment process simulation. After validating the feasibility of this meth-
od by the ideal case, an actual case is occurred in Caoping Basin in loess region. The results show that the method can both signifi-
cantly improve the accuracy of the water and sediment simulation, and the average increases are 17.56% and 15.86% respectively.
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Fig.1 Structural chart of conceptual model of water and sediment simulation
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Tab.1 Parameters of conceptual model of water and sediment simulation
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KG B R A LR K H R % g% 0.1~1
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c1 b ek K TR R B sk 0.65~0.95
G R AR LR MK PE TR R B ik 0.95~0.9999
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Tab.2 Correction effect of flow and sediment transport rate of ideal case
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Tab.3 Calibration of parameters of Caoping Basin for conceptual model of water and sediment simulation

KIS HL FE(H PVSE FEMH
WM/mm 348.95 ACM/ (kg/m*) 0.33
FC/( mm/min) 9.97 REMM/kg 1000
BF 0.11 BS 1
KF 0.84 CM/ (kg/m®) 1575.63
B 0.22 €SS/ (kg/m*) 1.3
KG 0.25 KXD 0.62
cs 0.10 KS/min 0.2
cI 0.65 XS 0.5
CG 0.995 I 0.03
KE/min 0.5

XE 0.05
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Tab.4 Correction effect of the water simulation part of Caoping Basin

B IER] BIERE
s
Ry/mm Re/mm AR, /% NS, Ry/mm AR,/ % NS, INS/%
1 1.31 1.32 0.76 0.703 1.3 0.76 0.852 21.19
2 3.46 3.43 0.87 0.646 3.48 0.58 0.751 16.25
3 3.47 3.46 0.29 0.643 3.47 0.00 0.745 15.86
4 0.93 0.95 2.15 0.604 0.95 2.15 0.801 32.62
5 1.45 1.23 15.17 0.767 1.44 0.69 0.812 5.87
6 1.47 1.23 16.33 0.761 1.37 6.80 0.866 13.80
7 2.99 2.97 0.67 0.788 2.99 0.00 0.906 14.97
8 0.75 0.74 1.33 0.688 0.74 1.33 0.812 18.02
9 3.58 3.55 0.84 0.699 3.57 0.28 0.725 3.72
10 10.74 10.67 0.65 0.700 10.75 0.09 0.890 27.14
11 9.38 8.99 4.16 0.690 9.15 2.45 0.814 17.97
12 0.94 0.95 1.06 0.607 0.94 0.00 0.704 15.98
13 1.41 1.34 4.96 0.657 1.46 3.55 0.851 29.53
S5 3.22 3.14 2.48 0.689 3.20 0.62 0.810 17.56
RS PRI VME IERCR
Tab.5 Correction effect of the sediment simulation part of Caoping Basin
} P E i
lahd So/t S/t AS, /% NS, Su/t AS,/% NS, INS/%
1 582 648 11.34 0.600 636 9.28 0.740 23.33
2 2995 2461 17.83 0.632 2475 17.36 0.734 16.14
3 2254 1653 26.66 0.628 1883 16.46 0.759 20.86
4 528 466 11.74 0.605 473 10.42 0.680 12.40
5 1044 816 21.84 0.650 817 21.74 0.713 9.69
6 1035 852 17.68 0.614 870 15.94 0.712 15.96
7 1765 1529 13.37 0.679 1532 13.20 0.815 20.03
8 426 450 5.63 0.688 429 0.70 0.720 4.65
9 2243 2760 23.05 0.622 2615 16.58 0.673 8.20
10 4669 4939 5.78 0.710 4870 4.30 0.834 17.46
11 5662 7166 26.56 0.634 6980 23.28 0.809 27.60
12 443 473 6.77 0.636 450 1.58 0.736 15.72
13 748 587 21.52 0.656 673 10.03 0.760 15.85
-4 1876 1908 1.71 0.643 1900 1.28 0.745 15.86

M 4 PR TERCRART , 10 R 3 25 ZR e L 205 , 18 TEJ B0 A48 TR R AR X 2 22 5 46 1E i A HE AR
A BN A BCR R B A T . P IAR TIRAR XS 12 22 1h 2.48% FEAREY 0.62% , 4y &% 2 %t 0.689
P E) 0.810, I AHRCE BB S IREE N 17.56% . 3K 5 RIMEIERURKE , /7 1D i L8 1EJ5 AN 12 25 430
WA, A AT R0 R B AR i PR b A R 22 N 1.71% R 31 1.28% , 44 A1 28R R KO 0.643 $i2 v 5]
0.745 , I AR R B RIRE O 15.86% . I 7 BRI CR REUB IERCR KR B IE R AT RCR &R
BOY WA IERTAT 42T IR 8 UK (Uit b R Vb AR AE ISR AR B IEACR , AR 8 AT LU, it
JRAE TE 5 F) L -F5t 1 i/ B O e AN i 3 (L, U e A 0 R U5 i R A Tl ot ik 5 P I T
25 2 GE 7 M 2 AE TE 7 1 I T oK VBB T, BEAZ D8/ N A L TR V0 (R AR X 5% 22, B e A AR
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