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Fig. 1 Location diagram of the study area
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Tab. 1 Table of CN values in Gushan watershed
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Fig. 6 Comparison and analysis of runoff depth calculated by different methods and measured runoff depth
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Optimal application of SCS-CN model in runoff estimation in the southern mountainous area of Jinan
ZHAO Dengliang!? , CHEN Zhenjiang® , LIU Jianhua® , MENG Fanrong' , XU Zhenghe' , SANG Guoqing' , BIAN Zhen!
(1. School o f Water Conservancy and Environment ,University of Jinan,Jinan 250022 ,China;

2. Qingdao Water Conservancy Survey and Design Institute Company Limited , Jinan 250013 ,China;3. Hydrographic
Bureau in Jinan . Jinan 250100, China ;4. Water Resources Department of Shandong Province, Jinan 250013, China)
Abstract: Gushan watershed in the southern mountainous area of Jinan is located in the northern China, Soil erosion is a serious
problem, dominated by hydraulic erosion and the ecological environment is fragile. Runoff carrying sediment are intuitive mani-
festations of soil erosion. The Gushan watershed is a key area for dynamic monitoring of water and soil erosion at the provincial
level in Jinan. Complete rainfall and runoff datasets and the parameter optimization of the rainfall-runoff estimation model (run-
off curve model (SCS-CN)) can improve the applicability of the model in the watershed and provide technical support and basis

for the monitoring and forecasting of soil and water conservation in the region.

Based on multi-source remote sensing technology and ArcGIS 10. 7 platform,and according to the principle of the SCS-CN
model, comprehensive consideration is given to the soil types in the watershed, the degree of early soil moisture, land use types,
and topographic features. Measured rainfall and runoff data of five rainfall stations and one hydrological station in the basin for
the past 10 years is selected,and goodness-fitting statistical analysis method and Nash-Sutcliffe efficiency coefficient verification
method are used to determine the initial loss rate (1) and the number of runoff curves of the model parameters (CN) to carry
out optimization test. The rainfall-runoff estimation results of the standard SCS-CN model, Woodward model, and optimized
SCS-CN model in the watershed are used to improve the estimation accuracy of rainfall-runoff of the SCS-CN model in the Gus-
han watershed.

(1) When the value of the model parameter A is less than 0. 06, the runoff simulation result fits well with the measured val-
ue. After parameter optimization, A is selected as 0. 05. (2) The runoff curve model is greatly affected by topographical changes
in the limestone mountain area. After using CN value slope conversion model, the accuracy of the model is further improved. (3)
The optimized model has high accuracy with K=0. 905 8,R?=0. 812 7, Exs=0. 796 9 which can be better applied to the rain-
fall-runoff estimation in the Gushan watershed. (4) The rainfall-runoff generation of 29 erosive rainfalls in 2019 is estimated in
the Gushan watershed, and the cumulative calculations show that the annual runoff in the watershed is 0. 53X 10* m® , the annual
runoff depth is between 34. 15 mm and 371. 52 mm,and the average annual runoff depth is 134. 52 mm, respectively. The runoff
generated by rainfall during the flood season accounts for 90. 27% of the annual runoff.

The optimized SCS-CN model has higher applicability in the study area. The model goodness of fit determination coefficient
is increased by 17. 68% compared with the Woodward model,and is increased by 113. 08% compared with the standard SCS-CN
model. The Nash efficiency coefficient ( Exs) is compared with the Woodward model shows an increase of 48.81%, and
137.59% compared to the standard SCS-CN model. (2) The runoff generated by the various erosive rainfall events in the study
area is affected by many factors such as the amount of rainfall and vegetation coverage. Based on research results,it can be de-
termined that rainfall and runoff are positively correlated,and the degree of vegetation coverage and runoff has a negative corre-
lation. (3) The annual runoff of the Gushan watershed was 0. 53X 10% m® in 2019, and the spatial distribution showed a pattern
of high in the north and low in the south, high in the east,and low in the west. The order of the average annual runoff depth of
each administrative township in the basin is Guyunhu Sub-district>Zhangxia Sub-district=>Wande Sub-district. (4) The optimi-
zation of the parameter CN value in the model optimization process is obtained based on the look-up table value. The soil type,
the artificially cultivated tree species,natural tree species,and other vegetation types are staggered and complicated. The next re-
search plan is to establish a runoff community and to further optimize the parameter values of the SCS-CN model and improve
its application accuracy in the southern mountainous area of Jinan.

Key words: runoff curve model; model optimization test; runoff estimation; multi-source remote sensing; southern mountainous

area of Jinan
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