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Study on SCS—CN Model for Different Land Use Types in Loess Hilly—Gully Region
LIU Xinyu', XIAO Yuling®, ZOU Weiting', XIN Zhongbao'

(1.School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2.Beijing Greensource
Environment Planning & Design Institute Co., Ltd., Beijing 100089, China)

Abstract: [ Objective] To reveal the runoff potential and its influencing factors under different land use types and
rainfall conditions in the third subregion of the hilly-gully region of the Loess Plateau. [ Methods] Based on field
observation data from 17 standard runoff plots at the Luoyugou experimental site in Tianshui City, Gansu
Province from 2011 to 2020, the standard SCS-CN model was calibrated by optimizing the X and CN values for
different local land use types and rainfall events, thereby enabling more accurate simulation of runoff in the loess
hilly-gully region. [Results] 1) The optimal initial abstraction ratio (1) values for forest land, grassland,
agricultural land, and bare land were 0.17, 0.16, 0.25, and 0.36, respectively, and the optimal curve number
(CN) values were 56, 55, 67, and 74, respectively. Both parameters decreased with increasing soil infiltration
rate. 2) The optimal A value increased with increasing rainfall, and the CN values for the four land use types
gradually approached 60 as rainfall amounts increased. 3) During the conversion from forest land and grassland to
agricultural land and bare land, the A value increased with rainfall duration and rainfall amount. The CN value was
negatively correlated with rainfall duration, rainfall amount, mean rainfall intensity per event, and runoff depth.
[ Conclusion ]| The study considers the complexity of different slopes and rainfall amounts. The SCS-CN model
shows significantly improved accuracy after parameter optimization. However, for plots with other soil types and
slope lengths, further verification and optimization of the model parameters may be required to ensure its

applicability across broader regions.
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Table 1 Basic information on runoff plots
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Table 2 The fundamental properties of soils across different land uses
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A B AL
EES BRITE R g

NRMSE  E,

MM 57 0.35 y=0.952-0.90 0.26 250 1.10  -6.92
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fH 67 0.35 y=1.332-1.78 0.47 278 1.29 -3.20
ML 68 0.40 y=1.482-1.96 0.48 121 1.38 -3.82
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Table 4 Runoff simulation after dividing rainfall

T+ R BERE/ AR e AR SHUE A
Fm mm CN, CN, CN, S A, NRMSE E, A CN’ S’ NRMSE E,
10~20 73 75 55 207.82  0.20 0.92 0.75 0.03 58 187.26 0.23 0.98
20~30 73 75 55 207.82  0.20 1.64 —7.33 0.05 57 188.15 0.41 0.50
30~40 73 75 55 207.82  0.20 4.02 —23.27 0.10 55 205.09 0.31 0.86
o 40~50 73 75 55 207.82  0.20 4.98 —178.42 0.14 56 198.19 0.36 0.08
50~60 73 75 55 207.82  0.20 4.91 —68.84 0.17 56 195.90 0.17 0.91
60~70 73 75 55 207.82  0.20 5.69 —75.95 0.20 56 198.42 0.13 0.96
80~90 73 75 55 207.82  0.20 10.68 —263.09 0.32 56 199.57 0.14 0.96
100~110 73 75 55 207.82  0.20 11.26 —239.02  0.38 56 198.42 0.13 0.97
10~20 74 73 56 199.57  0.20 0.85 0.87 0.01 50 254.00 0.45 —1.22
20~30 74 73 56 199.57  0.20 2.08 —12.88 0.05 54 216.37 0.51 —1.64
30~40 74 73 56 199.57  0.20 8.04 —16.34 0.09 53 225.25 0.44 —3.00
5 4 40~50 74 73 56 199.57  0.20 5.38 —352.06 0.14 56 199.57 0.32 —0.24
50~60 74 73 56 199.57  0.20 9.52 —67.81 0.17 56 199.57 0.22 —0.21
60~70 74 73 56 199.57  0.20 4.95 —33.41 0.20 57 191.61 0.20 0.02
80~90 74 73 56 199.57  0.20 6.55 —62.28 0.29 56 199.57 0.10 —0.10
100~110 74 73 56 199.57  0.20 5.34 —34.83 0.33 56 199.03 0.11 0.56
10~20 82 68 68 119.53  0.20 1.26 0.58 0.04 69 115.42 0.73 —0.01
20~30 82 68 68 119.53  0.20 2.69 —16.11 0.11 69 113.48 0.56 —0.33
30~40 82 68 68 119.53  0.20 4.55 —6.72 0.18 68 117.68 0.42 0.63
At 40~50 82 68 68 119.53  0.20 6.13 —116.21 0.25 68 120.65 0.37 0.56
50~60 82 68 68 119.53  0.20 5.76 —45.50 0.30 68 119.36 0.40 —0.23
60~70 82 68 68 119.53  0.20 5.70 —27.37 0.35 67 125.10 0.31 —0.67
80~90 82 68 68 119.53  0.20 8.77 —149.44 0.40 63 149.17 0.16 —0.05
100~110 82 68 68 119.53  0.20 6.78 —64.19 0.40 60 169.33 0.15 —0.06
10~20 91 93 84 48.38  0.20 3.19 —1.57 0.17 84 48.38 0.81 —0.46
20~30 91 93 84 48.38  0.20 4.16 —31.33 0.32 84 47.45 0.55 0.38
30~40 91 93 84 48.38  0.20 10.75 —50.90 0.40 79 67.52 0.59 —1.86
i 40~50 91 93 84 48.38  0.20 9.28 —212.88 0.40 77 77.00 0.42 0.45
50~60 91 93 84 48.38  0.20 10.67 —158.08 0.40 73 92.46 0.32 0.57
60~70 91 93 84 48.38  0.20 11.26 —205.18 0.40 71 103.75 0.34 —0.02
80~90 91 93 84 48.38  0.20 12.72 —251.80 0.40 63 149.17 0.05 —154.46
100~110 91 93 84 48.38  0.20 9.02 —103.04 0.40 61 162.39 0.11 —1.56
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Fig. 2 Runoff simulation after optimization
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