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The runoff curve number of SCS-CN method in loess hilly region
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Abstract: The applicability of SCS-CN model developed by Soil Conservation Service of United States Department of
Agriculture (USDA) is still disputed. The calculation of curve number ( CN) values in other countries or regions using
assigned fixed initial abstraction ratio is inaccurate. It is necessary for the further calibration of parameters, especially when
the model runs in the areas with complex natural environment, such as the Chinese Loess Plateau. In this study, based on
the observed data of 47 runoff plots for five years during the growing season, the CN values of typical terracing and
vegetation measures were determined by the arithmetic mean method, and the empirical equation method was used to
identify the saturated hydraulic conductivity and hydrologic soil groups. The results indicate that (D the soil in middle region
of Gansu Province is made up of loam and slity loam, whose saturated hydraulic conductivity is between 18 and 180 mm/h,
and the minimum infiltration rate is between 3.81 and 7.26 mm/h. @ The CN was strongly affected by antecedent soil
moisture, plant species, vegetation cover, land use, slope and terracing measures. There is an obvious difference between
the calculation with correction in terms of slope and without. @) The CN, values in different typical vegetation patterns sort
by size: shrubland ( Hippophae rhamnoides) < abandoned land (Agropyron cristatum) < artificial grassland ( Medicago

Sativa) < farmland ( Triticum aestivum) < arboreal land ( Pinus tabulaeformis) , and the CN values decrease with increasing
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vegetation coverage among the same kind of plots with same slope gradient. @ The terracing measures including zig
terraces, leveled benches and leveled ditches all increased the saturated hydraulic conductivity and decreased the CN values

in different antecedent moisture conditions remarkably.

Key Words: SCS-CN model ; loess hilly region; curve number; slope runoff; rainfall; initial abstraction ratio
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Fig.1 Location of the study sites in the Loess Plateau of China
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Table 1 The classification of antecedent moisture conditions ( AMC)

T e 4k Tl 5 KW A Total rainfall over the past five days/mm
Antecedent moisture conditions (AMC) K Z Growing season PRIFH] Fallow period
1 <35.6 <12.7
2 35.6—53.3 12.7—27.9
3 >53.3 >27.9
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Table 2 The classification standards of hydrologic soil group

AR Ks/ (mm/h)
Saturated hydraulic conductivity
K 3C 4

Hydrologic soil group
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Minimum infiltration rate/( mm/h)
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A B C D

>7.26 3.81—7.26 1.27—3.81 0.00—1.27

Soil texture
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Table 3 The saturated hydraulic conductivity and hydrologic soil group of runoff plots in Dingxi

. M AT KE/ (mm/h)
TR0 H AR 6y . - -
Saturated hydraulic conductivity K3 A 4gE L
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o e SRR M THE BRI % Hydrologic group
Maximum Minimum Average Coefficient of variation
LR 30 77.4 21.8 41.7 52.0 B
Te 17 47.8 34.4 43.0 9.7
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R7T TREHEREX CV BN
Table 7 Effect of different terracing measures on CN value

AR E 1 I B DR/ %%

Decrement of CN after calibration

INX

o BRI 5 A
i Calculation based on measured data Calculation based on the formula

CN, CN, CN, CN, CN,
kKB

6.2 4.6 3.1 3.6 1.9
Leveled benches-C. microphylla
] 41 F f 477
Wi B . 1.3 4.0 2.4 0.9 0.5
Fish-scale pits-P. orientalis
A K

. 10.2 . .1 2.
Leveled ditches-P. armeniaca 8.8 0 6.9 > 7
(I &
Wukarens 0.8 2.9 2.4 0.3 0.1
Zig terraces-P. orientalis
TR fo T
-5. -2. -1.7 -3.2 -1.

Fish-scale pits-P. tabulaeformis 58 6 3 6
Sth AN 2
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SCS-CN A5 750 4y 73 R8¢ W 1 AL TR A 4 2 R b A AR 5 1 A 25 /K SO R AL, Ay T ML TR A e 8 b 28 7R 1y
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