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Abstract: Sensitivity analysis of model parameters is an important prerequisite for urban flood

modeling. An urban hydrological model named Storm Water Management Model (SWMM) was
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developed in the main urban area of Jinan city, China. The generalised likelihood uncertainty
estimation (GLUE) method and the modified Morris method were used for sensitivity analysis
respectively from both global and local perspectives, and the discharge series at the watershed

The sensitivity of SWMM model

parameters under different storm scenarios was analyzed. The results show that @ RoughnessR,

outlet was used as the calibration and validation data.

Decay Constant, S-Imperv are selected as sensitivity parameters by using the GLUE method;
@ the influence of each parameter on the total runoff by using modified Morris method is roughly
the same under different storm scenarios, but the influence on the peak flow is different;
RoughnessR, Drying Time., Decay Constant, MaxRate, MinRate, S-Perv, and RoughnessP
show high sensitivity to the total runoff, and RoughnessR, Decay Constant and N-Perv show
high sensitivity to the peak flow; @ both GLUE and modified Morris methods can accurately
identify the high sensitive parameters of SWMM model; the uncertainty of RoughnessR and
Decay Constant has a significant influence on the simulation results; the difference is that the
GLUE method can be used to determine whether the parameters are sensitive, and the modified
Morris method can be used to quantitatively rank the parameter sensitivity.
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Fig. 1 Topography and Water System Maps of Jinan City, Shandong Province

2 EEIE

A B R T R X LA T T R HE AR R
FETE M E 3K &R A ArcGIS 84F X 8
T IR 17 B 38 i R K T4 S B HE A Ak B R R
BRI TE XN S 2% T K R R B E AT A
AL . 5 X HEK A W 2 E AL 3L A5 31 160 4~y
AT ANHEKR T 156 A A 18RI R
BRZWIL L HiA N T IETER 244 10K
KXo H5G, MH ArcGIS BPF X B A 58 X 17 %
ARZ LI B SR 5) - W8 A A T IE K KOG 8
Jai S5 BT DX K SCRRAE -5 207 s AR T 4K Al
IS DX M 2 7R 8 T A 500 A T 2l R AT SR S i 4
M HE— 25 AR FEK X, #ie BR B Oy s, o 3%

9 T FE 3 DX K R BRI 23S 112 A el el AR
IR P9 S T 4 o 9 5T K DX I T B S A
K SCuk . R, 52 H SWMM A 5Dl 37 19 2 50804
CUn IR DT AR 71 7K DX 33 385 88 A I K DXy
IS BE 25D B TR DX VA Y RS L R A A
PERE @ inp. PINS B0F G ABERL A, 35 0 ¢
JE TR 0 7R 20 T Bl M T L e 1L R
Ul A0 G HF 2K SO I8 T Ak BG4 e R R - g A
A A TR DT I A 4 1 T At 55 R K Y R A
T R4 2 35 1 T 2 9k X SWMM B, g 28 3 57 Y
SWMM KERILEHG AN 2 Fr

SWMM 5 8 Z B 85 2 - iR 46 P53 7T 4
YIS AN BRSPS T S R
MR A S B} Rl 1 ArcGIS B A7 5 42



716 Hy

2022 4

He ok & W
O] 7ok
A 3

2 SWMM #E gL
Fig. 2 Generalization of SWMM Model
Y T ok o 2 50 5 2 e 3T R A L AT R
FBUEARE] o AT SRR L S AT X 5 11
AiE RS B A B A 06 SOk g R R
SWMM AL 0 i s IR L A G 3
BESRIPUETEF W 1.
R 1 SWMM ERSHEETERE
Table 1 Parameter Ranges of SWMM Model

75 e ER L/ELN=8"8 B 1
1 N-Imperv RiE KK 2T 2 0.01~0.05
2 N-Perv BEIKX 2T AR 0.1~0.5
3 S-Imperv ANiEKXHEE E/mm 0.1~50.0
4 S-Perv BRI i/ mm 0.1~50.0
5 PctZero THEEAB KX S/ % 10~30
6 MaxRate HARABHE/(mm+h D) 50~100
7 MinRate H/MABHE/(mm -« h™1) 0~50
8 Drying Time He+ 1 a] /d 0~10
9 | Decay Constant R/ (L«h™ D) 0.5~1.5

10 | RoughnessR I T A FR B 0.01~0. 20
11 | RoughnessP TR ER 0.01~0.09
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Table 2 Perturbation Results of 11 Parameters in SWMM Model
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N-Perv 0.495 2 0.346 6 0.396 2 0.445 7 0.544 7 0.594 2 0.643 8
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MinRate 0.403 5 0.2825 0.322 8 0.363 2 0.443 9 0.484 2 0.524 6
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Fig.3 Probability and Cumulative Probability of 11 Parameters in SWMM Model
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Table 3 Sensitivity Analysis Results of Total Runoff
P 20194 6 H 21 H %W 2018 4E 8 H 14 H % 2018 4 6 H 25 H KRZ#MW
ZH 4R
SRR 0 53 IR £33 TR 3 PR £33 TR 0 31 R Y
N-Imperv 0.0357 v 0.012 7 I\ —0.004 1 I\

N-Perv 0.031 9 v 0.127 4 I 0.1911 I
S-Imperv —0.001 4 I\ —0.000 4 I\ —0.000 2 I\

S-Perv —0.099 4 I —0.076 7 I —0.067 7 I
PctZero 0.000 5 I\ 0.000 1 I 0. 000 0 I
MaxRate —0.166 1 1 —0.122 5 I —0.129 1 I
MinRate —0.116 5 I —0.196 1 I —0.110 7 Il

Drying Time 0.183 8 I 0.153 1 I 0.134 3 Il
Decay Constant 0.234 7 11 0.122 1 m —0.073 5 mn
RoughnessR —0.285 4 I —0.362 4 I —0.482 6 11
RoughnessP —0.056 8 I —0.067 0 Ik —0.0619 Il

B R M) RS AR T o X 42 A0 o 2 B o s R
’\Jé% ¥ 4 RoughnessR, Drying Time, Decay Con-

stant,MaxRate, MinRate,S-Perv, RoughnessP % 7
DS HR A NSRS R 2 . Horb 2 iR K



%4 B IR T A B A B3 O ok 8 R A B R R 719
4 HEREFEEITER
Table 4 Sensitivity Analysis Results of Peak Flow
P 2019 4 6 A 21 H B 2018 4 8 A 14 H B 2018 4E 6 /1 25 H K&
AR ) 53 B £33 AR A 0 53 R £33 AR A 0 03 R E
N-Imperv —0.023 3 I\ —0.013 7 v 0.004 7 v
N-Perv —0.147 6 I —0.118 7 m —0.163 9 I
S-Imperv —0.006 9 I\ —0.001 2 I\ 0. 000 0 I\
S-Perv —0.062 7 1 —0.052 5 Il —0.026 5 I\
PctZero 0.002 9 v 0.000 5 v 0.000 0 v
MaxRate —0.104 2 1 —0.0819 Il —0.044 1 I\
MinRate —0.016 4 I\ —0.014 3 I\ —0.010 3 I\
Drying Time 0.109 8 1 0.097 7 11 0.046 3 I\l
Decay Constant 0. 460 8 Il 0.285 3 Il 0.147 2 1l
RoughnessR —0.870 6 Il —0.8910 Il —0.592 4 ]
RoughnessP —0.090 4 Il —0.059 3 I —0.038 8 I\l
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Fig. 5 Histogram of Sensitivity Discriminant Factors of
11 Parameters to the Peak Flow
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