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Global Sensitivity Analysis of SWMM Parameters Based on Sobol Method

LI Mei-shui, YANG Xiao-hua
(State Key Joint Laboratory of Environmental Simulation and Pollution Control, School of
Environment , Beijing Normal University, Beijing 100875, China)

Abstract: Global sensitivity of SWMM model parameters (water quantity and quality) in Beijing
Normal University campus was analyzed through a self-developed SWMM-UQ ( Storm Water Management
Model — Uncertainty Quantification ) Module. For simulation parameters of water quantity, the ratio of
impervious area of subcatchment ( Pct-Imperv) , the width coefficient of subcatchment ( K-Width) and
the Manning coefficient of the conduit ( Manning-N) showed significant sensitivity to the simulation
results (objective function). These parameters played a decisive role in the process of rainfall and runoff
of the study area, and they were the key parameters of the model for water quantity simulation. For the
water quality simulation parameters, only the maximum buildup amount ( R_MaxBulidup) , the wash-off
coefficient ( R_WashoffCoef) and the wash-off exponent ( R_WashoffExp) of the road were significantly
sensitive to the simulation results, and the rest were not sensitive, indicating that the type of landuse had
a greater impact on the sensitivity of water quality simulation parameters. Whether it was water quantity or
water quality simulation parameters, the interaction of parameters affected the change of model results to a

greater extent compared with the single action of parameters.
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Tab.1 Main parameters of SWMM water quantity simulation
2 SRR %5 WHEX Y HIHR1E
K - Width 1 TR XAFE 8 R B 0.2~5 2.6
Slope 2 TR X243 B/ % 0.3~2 1.15
Pet — Imperv 3 ANiEKTR R % 30 ~80 55
A N — Imperv 4 KRB FE T RE 0.011 ~0.15 0.013
KB N - Perv 5 BRI 2T R 0.05~0.8 0.425
S - Imperv 6 KB K FEEEE B/ mm 1.27 ~2.54 1.91
S - Perv 7 BRI FEE B/ mm 2.54~7.62 5.08
Pet — Zero 8 AiBIR T E K K ) % 50 ~ 80 65
MaxRate 9 HHRABZE/(mm - h™") 50 ~200 125
T MinRate 10 FB/MABE/(mm - h™") 0~20 10
KEH Decay 11 ANBFEL 2~7 4.5
DryTime 12 F2AfE/d 2~14 8
ifgig;ﬁ( Manning - N 13 EHEE2 TR 0.011 ~0.024 0.018
F2 SWMM &8+ Z ok Bl B4
Tab.2 Main parameters of SWMM water quality simulation
it SRR 95 WHEX U fE i PR 1E
_— R_MaxBulidup 1 KR E/ (kg + hm ) 0 ~100 50
T pR R_SatConstant 2 4t A0 RN E]/d 1~50 25
B - G_MaxBulidup 3 BAREBE/ (kg + hm ) 0~50 25
G_SatConstant 4 21t 2R [R)/d 1~50 25
- R_WashoffCoef 5 I EY 0.001 ~1 0.5
YRR R_WashoffExp 6 MRS 1~10 5
B -~ G_WashoffCoef 7 B 0.001 ~1 0.5
- G_WashoffExp 8 MITIEEe 1~10 5
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Fig.3  First order and total sensitivity indices of water quantity
simulation parameters under different objective functions
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Fig.4  Second order sensitivity indices of water quantity
simulation parameters under different objective functions
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Fig.5 First order and total sensitivity indices of water quality simulation parameters under different objective functions

2.2.2 TrBUREE T
B 6 Sy Kk BB AU S B0 H b bR B — B UK

JBEo ol LGN A 2803 2R 0 R 56 AR BORT TN g 07 i
FEXS 22 2 F bR R RO, 2800 AR A ] 32 230 B

- 100 -



www. cnwwl1985. com Z= £ K 5 3L T Sobol Jr i 69 SWMM 42 R A 5K A By S B P o 47 %3645 %174
FEIE P oK BB ol RECR P RIFE 80X 3 4~ SIS A BRI EEM, B mE T

SR B AR 3 Rl R SR B A K 5

Pk BE AR AL o

! 0.40 ! 0.30 ! 0.40
2 0.35 2 2 0.35
3 030 3 025 g '
o> b il il 0.30
=4 025 =4 020 424 0.25
o] | 020 &5 015 = sl 0.20
® g L] MY EEE | o0 ©6 ] 015
! 0.05 ! 0.05 ! 0.05
8 . 8 0 8 0
12345678 12345678 1234567 8
SR SRS SR
a. AT RCRE R B b. HHE R c. TN JE 7 fuf A X 152 22
B 6 KEREMSHBIRRENZHEE

Fig.6 Second order sensitivity indices of water quality simulation parameters under different objective functions
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