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The SCS-CN method is one of the most widely used hydrological models to predict surface runoff from
watershed for a given rainfall event. However, runoff generation is governed by spatially and temporally
heterogeneous factors including topography, landform, soil, climate, vegetation and land use, and using
standard SCS-CN method to predict surface runoff, could thus result in large errors. Therefore, it is an
effective way to modify the original model for particular region, specific watershed for improving the
accuracy. The measured event rainfall-runoff datasets from three watersheds located in Caijiachuan
watershed on the Loess Plateau of China during 2004 and 2011 were used for calibrating (2004 to 2009 )
and validating (2010—2011) the original and five modified SCS-CN models. The selected three
watersheds are dominated by farmland and grassland, plantation forests, and secondary forests,
respectively. We found that the standard SCS-CN method poorly estimated the event runoff for all three
watersheds (model efficiency coefficients E less than 0). The performance of revised SCS-CN based on
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rainfall amount was better than the standard one even though overestimation for small runoff events and

underestimation for large ones were observed across the watersheds. The optimized SCS-CN model by

rainfall intensity revised and initial abstraction coefficient improved the prediction accuracy most among

the five modified models for watersheds dominated by farmland and grassland and plantation forest.

Interestingly, revised SCS-CN by rainfall amount only improved significantly the predicting accuracy for

secondary forest dominated watershed (E =0.79). In addition, the initial abstraction coefficient ()

was 0. 069, 0. 189, and 0. 200 for watersheds dominated by plantation forest, farmland and grassland,

and secondary forest, respectively, indicating that the water storage capacity was affected by the

vegetation type.

Key words SCS-CNj; rainfall; runoff; the Loess Plateau
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Fig.1  General situation of Caijiachuan watershed
F1 3 AEEUNRIE 2003 £ 13 F) BIIK
Tab.1 Land uses for three typical watersheds within the study area in 2003
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Watershed Cropland/ Grassland/  Shrub land/  Secondary Plantation/ Buildings/ Bare land/
km? Orchard/ %
number % % % forest/ % % % %
1 0.7 35.9 52.4 0.0 0.0 9.9 0.9 0.9 0
3 1.5 7.1 0.3 36.9 8.2 40.6 6.9 0 0
6 18.6 1.3 6.3 7.8 55.1 29.2 0.1 0.1 0.1
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Tab.2 The classification definition of soil

432 Classification

+ 3 Soil

A JBZV | JRZ 8 4 HPRAL RS £ Thick sand, thick loess, pelletized silty soil

B HEE 1, VL Thin loess, sandy loam

FhilEt HE VL AU A BARA £ 8E, BT B S A9 £ Clayey loam, thin sandy loam, low organic matter,

C
high viscidity

WK 5 S I K ) - YR R W 2 1, FE 2 R 5T £ Significant swell after absorbing water, high-ductility clay, some

D

salinized soil
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Tab.3  Approaches for model improvement and parameter calibration
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Fig.2  Observed and computed event runoff by using model 2 during the calibration and validation periods
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Tab.4 Model performance of predicting surface runoff during the calibration and validation periods
HETRY A FH By /N NI F/ sk UCEMA /N K
5 WiH Farmland and grassland Plantation dominated Secondary forest dominated
Model Ttem dominated watershed watershed watershed
number R E NRMSE R E NRMSE R E NRMSE
1 0.11 -13 7.56 0.10 -1.74 2.24 0.21 -170 21.3
#SE Calibration 0.48 0.47 1. 04 0.54 0.53 0.14 0.77 0.77 0. 66
? B 1E Validation 0. 64 0. 62 0.72 0.82 0. 46 0.30 0. 96 0.79 0.87
#IE Calibration 0.51 0.50 1.00 0.55 0.53 0. 86 0.78 0.77 0. 65
’ BHIE Validation 0.68 0. 63 0.71 0.81 0.48 1.03 0. 96 0.76 0.94
RIE Calibration 0.55 0.55 0. 96 0.77 0. 66 0.73 0.78 0.77 0. 66
! BHIE Validation 0. 69 0. 65 0. 69 0.43 -0.69 1.87 0.96 0.76 0.94
#SE Calibration 0.48 0. 47 1.01 0. 54 0. 54 0.14 0.77 0.77 0. 65
: BHIE Validation 0. 64 0.56 0.73 0.82 0.48 0.30 0.95 0.75 0.95
HIE Calibration  0.51 0.53 0.97 0.76 0.76 0.10 0.78 0.77 0.65
° BHIE Validation 0.62 0.56 0.77 0. 86 0. 60 0.26 0.95 0.75 0.92
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Fig.3 Observed and computed event runoff by using model 4 during the calibration and validation periods
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