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Abstract; [ Objective] The mountain flood runoff on the west bank of Dianchi Lake was simulated and calculated
in order to provide a scientific basis for constructing flood interception facilities, reducing mountain flood
disasters, and protecting the water environment of Dianchi Lake. [ Methods] We used the SCS-CN runoff
model with 33 field-measured rainfall-runoff datasets for the mountainous area on the west bank of Dianchi
Lake in Kunming City in 2019 and 2020. The curve number (CN) value was optimized and set according to
the slope combined with previous rainfall. The initial abstraction coefficient (1) was optimized by the exhaust
method. Simulation accuracy and parameter applicability for the optimized SCS-CN model were verified by 19
field-measured rainfall-runoff datasets in 2021. [ Results] @ The CN value obtained by the slope and previous
rainfall classification optimization was only suitable for small and medium rainfall amounts (<{30 mm). For
heavy rainfall (=30 mm), the antecedent moisture condition (AMC) in the standard SCS-CN model should

be modified by linear interpolation according to the total rainfall amount in the previous five days, and then
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the corresponding slope CN correction value should be determined. @ The optimal A values for small and

medium rainfall events and for heavy rainfall events in the mountainous area on the west bank of Dianchi

Lake were 0.15 and 0.20, respectively. @ The NSE values after model verification for small and medium

rainfall and for heavy rainfall were 0.852 2 and 0.797 8, respectively, and the model accuracy rates were
93.33% and 75% ., respectively. [ Conclusion] The optimized SCS-CN model was considered to be feasible

for calculating runoff under the conditions of small and medium rainfall (<C30 mm) and heavy rainfall

(=30 mm) in the mountainous area on the west bank of Dianchi Lake, and therefore can provide a scientific

basis and theoretical reference for the prediction of surface runoff and the further optimization of the SCS-CN

model in this area.

Keywords: mountain flood; surface runoff; SCS-CN model; runoff curve number (CN); initial abstraction
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Table 1 Basic data of mountainous area on west bank of Dianchi Lake
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Table 2 Hydrological soil types in mountainous area on west bank of Dianchi Lake
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Table 4 CN, values in mountainous area on the west bank of

Dianchi Lake under AMCII conditions
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Table 5 Regional land use, soil and slope composition of mountainous area on western bank of Dianchi Lake
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0~z FHBE/C) 1381 1.39 1.35 1.61 1.53 1.84 1.25 1.49 1.84 0.52 1.36 1.41
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CORHBE/C) 333 3.42 3.69 1.03 3.76 3.94 3.54 3.77 3.74 3.33 3.35 3.46
T #/hm? 86.4  1120.86 12.57 621 62.64  1263.06 8.91  59.76 144 21,24 206.01  736.83
o FEHYE/C) 638 6.44 6.61 6.93 6.69 6.7 6.62 6.54 5.73 6.31 6.25 6.35
, HA/hm?  113.94  1660.41 11115 2725.38 155.07  2828.88 19.35  109.71 117 15.39 164,16 727.29
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_ T /hm® 35.28  789.21 75.42  3950.46 87.03  1970.91 9.18  59.94 0.09 3.87 36.18  180.36
B FIHBE/C) 17.58 18.21 18.88 19.23 18.78 18.93 17.26  18.28 16.73  16.76 17.82 17.93
pean T/ hm? 2.43 93.33 29.34  1126.08 31,5 587.52 1.17 6.93 0 0.18 3.06 23.04
B FHWE/C) 2742 27.55 29.02 28.25 28.96 28.76 26,47 28.03 0 24.55 26.5 28.49
g T/ hm? 0.09 6.12 3.15 192.15 513 264.96 0.27 0.72 0 0 0.18 6.12
o1 FIBE/C) 36.13 37.46 37.03 40.59 39.19 44.74 3514 40.64 0 0 37.91 38.59

MM/ hm? 6 291 9 372.78 8 283.24 357.84 142.02 4102.65
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Table 6 CN, values of land use types under different slope grades in mountainous area on west bank of Dianchi Lake
Y/ () kb M O TR b 7K s H
0~2 84.63 78.54 77.41 81.95 97.82 85.75
2~5 84.76 78.60 77.66 82.26 98.04 85.94
5~8 85.03 78.87 77.91 82.46 98.27 86.36
8~15 85.35 79.33 78.16 82.65 98.58 86.79
15~25 85.94 79.95 78.73 83.24 99.11 87.40
25~35 86.73 80.58 79.39 83.91 99.80 88.44
35~78 87.70 81.77 81.16 84.18 0 89.82
A HE CN, {4 85.15 79.73 78.38 82.65 98.08 86.30

x7 EMARELMREARLMAALE CNESR

Table 7 Classification of CN values for different land use types in mountainous area on west bank of Dianchi Lake

AMC P, fd HE H M M T b 7K I A b ma CN {E
0~10 70.67 62.30 60.37 66.68 95.55 72.58 65.28
. 11~20 74.29 66.667 5 64.872 5 70.672 5 96.18 76.01 69.36
T 21~30 77.91 71.015 69.375 74.665 96.82 79.44 73.44
31~40 81.53 75.372 5 73.877 5 78.657 5 97.45 82.87 77.52
1EH 41~50 85.15 79.73 78.38 82.65 98.08 86.3 81.60
51~60 86.71 81.794 80.562 84.448 98.3 87.748 83.49
61~70 88.27 83.858 82.744 86.246 98.52 89.196 85.38
SHTAlE] 71~80 89.83 85.922 84.926 88.044 98.73 90.644 87.26
81~90 91.39 87.986 87.108 89.842 98.94 92.092 89.15
91~100 92.95 90.05 89.29 91.64 99.16 93.54 91.04

WP HARRBEW MR W, THE.
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Fig.4 Results of difference between simulated and measured runoff depths in

mountainous area on western bank of Dianchi Lake
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Table 10 Evaluation indexes of small and medium-sized rainfall (rainfall < 30 mm) with

different A values in mountainous area on west bank of Dianchi Lake
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Table 11 Evaluation indexes of heavy rainfall (rainfall —=30 mm) with different 4 values in
mountainous area on west bank of Dianchi Lake
5 B A BUAE
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.38
NSE —7.722 9 —3.130 1 —0.359 0 0.811 3 0.618 7 —0.681 3 —2.816 2 —4.378 7
NRMSE 0.690 2 0.474 9 0.272 4 0.101 5 0.144 3 0.303 0 0.456 5 0.542 0
BEE/ Y 0 0 66.67 100 100 66.67 0 0
22 MUEHERIGIE 507 o —trr 116
N i / NE / _ -0 - AR IR
4G R 20 CN E A A E ARk SCS sl — 2 B i
CN AL, 2021 4F 15 Sy b /NRIRERT D 4 s e A 2
B A H p AT AR R A BB O 5 S AR O m?i 307 / . Ei
VR XF H 0 S5 R LPS 56, TILAEALIR R B o) o
SCS-CN TR Fy 400 255 L L4, A5 4001 15 5 00 e 110 22 o gl la
(E3EARTE 2 mum DL P L 28 H B4 RN 0 6 3R 6
t JANIAL B YANIAL B 0 0
() NSE {8 43 %1% 0.852 2,0.797 8, NRMSE {# 43 % 4 0605 e P e
0.332 9,0.164 6, BRI G HH 7350 93.33 %071 7500, H

FUITE BB ACR EAE S Se I E A 5

30 COBmE -o-#EAURKKE -o-LWEREKE 110
251 o & ]
1 7. AR P
g 20 ! | £
E ! H 6 &
15}t i : S
2 . AR " . 14 &
& 10} aEERRNE S “
‘R i N IR B
.| ,\H, >
-. +l U.' 0
N Ak ® N Q & %
05')’6&*’&3@'\ e Q'\Q‘)Q'\\ P Q‘b@@\ & Q@b@\q@m
H
Bs5 EMfELXE 2021 £HR/NEERRX
WIFHEMERR S XNERRIT
Fig.5 Comparison of simulated runoff depth and measured

runoff depth in verification period of small and
medium -sized rainfall in mountainous area of
western bank of Dianchi Lake in 2021
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Fig.6 Comparison of simulated runoff depth and measured runoff
depth in verification period of heavy rainfall in mountainous

area of western bank of Dianchi Lake in 2021
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