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Simulation of control effect of rainfall and flood in low impact development of small towns
WANG Lin' , WANG Haocheng' , WEI Baoli
(1. College o f Environmental Science and Engineering ,Ocean University of China ,Qingdao 266100,China;
2. Survey and mapping institute of Qingdao City ,Qingdao 266011,China)

Abstract; Taking Yinggiu Town of Shandong Province as the research object, the SWMM software was used to combine the to-
pography and land use status of the township to rationalize the study area. The rainfall model was designed according to the
rainstorm intensity formula of Weifang City, and by completing the setting of the determined and uncertain parameters. The
model was calibrated by the uncertain parameters based on the runoff coefficient method. . Finally, the stability of the calibrated
ideal solution set was verified by using multiple fields of rainfall. Simultaneously, the low-impact development of the integrated
rainwater storage and utilization system were combined in the study area. The parameters of low-impact development measures
(LID) were set,and finally, the simulation of water quantity and quality in the study area with or without low-impact develop-
ment facilities in different return periods (one year, three years,ten years) were completed. The results showed that LID meas-
ures have significant control effects on total runoff, runoff coefficient, peak time, peak discharge and TSS discharge load. Moreo-
ver, the effect of LLID measures on surface runoff delay was more obvious in rainfall scenarios with smaller rainfall return peri-
od.
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Fig. 1 Schematic diagram of the research area
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Tab. 1 Comprehensive runoff coefficients in catchment areas
X ARG ZRARR R

W G AR AR X =>70% 0. 60~0. 80
S A AR A R A X 50%~T70% 0. 50~0. 70
AR IR LR D A X 30%~50% 0. 40~0. 60
WA X <30% 0. 30~0. 50
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Tab. 2 Uncertainty parameter values during the calibration of SWMM model(P=3,r=0. 4, T=120 min)
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AFEKIX ST REL 0.01 0.015 0. 020 0. 025 0. 030 0. 035
BK X FER & /mm 0. 050 0. 055 0. 060 0. 065 0. 070 0.075
AKX FEE #/mm 0. 050 0. 055 0. 060 0. 065 0. 070 0.075
G ISR RS B O EUED 0. 260 0. 265 0. 270 0. 275 0. 280 0. 285
% A7K 3k /mm 80 81 82 83 84 85
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ARG AR R B 0.59 0. 56 0. 54 0.53 0.51 0. 49
SHGARI R 0. 40~0. 60
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Fig. 3 LID measures system layout

* 3 LID#EHEZITS 5

Tab. 3 LID measures designed parameters

BORH PSR ER e e witSE BB AR/ m?
Tt 10 560. 32 m? TFIMIEEE 0.15 m 1 584. 04
Yk 9 477.57 m? WYEEKEE =1 m 9 477.57
K FE 54 766. 74 m? BT E KRS 0.2 m 10 953. 35
W 7K 35 8 358. 58 m? Beit kg 0. 3 m 2 507. 57
B/ K 124 5m? /A 60
KGR 37 620. 94 m? G IR A% B B AR ) (CI)/T188) —

BB AR

24 582.53
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Fig. 4 Runoff changes with time before and after
LID implementation (P=1 a)
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Fig. 6 Runoff changes with time before and after Fig. 8 Runoff changes with time before and after
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Fig. 7 Water quality changes with time before Fig. 9 Water quality changes with time before
and after LID implementation( P=3 a) and after LID implementation(P=10 a)
R4 P=1aMEMALERILID HEHESE SWMM E RIS R
Tab. 4 P=1 a:;Simulation results of SWMM model after routine development and LLID measures
F R I i B i/ mm R Rl it/ mm R R UAE RN 1] / min WE(E AL/ (P« s 1) TSS/kg
LID SZJi Ry 18.584 40. 91 0. 45 50 3.72 545. 326
LID 52 )5 12.903 40. 91 0. 32 58 2.54 255. 141
Fz 5 P=3 aREMIFELZSRE LID H#EHE/F SWMM =Bl 4 R
Tab. 5 P=3 a;Simulation results of SWMM model after routine development and LID measures
TR T &3 A i /mm R Rl et/ mm RSEEEN T WP /min - WE(E R/ (mP - sT) TSS/kg
LID SZJfiRi 28.410 57.00 0. 49 52 5.78 565. 298
LID St f5 21. 675 57.00 0. 38 57 1,29 264. 766
F 6 P=10 a EMA LSRN LID #EHES SWMM #EEHIZE R
Tab. 6 P=10 a:Simulation results of SWMM model after routine development and L.LID measures
TR I35 A2 B B/ mm F¥ Rl £ /mm R R AL U4 PR R] /min VE(ER AL/ (m® -+ s 1) TSS/kg
LID ZJifi Ry 41. 270 74. 624 0. 55 55 8. 25 588. 289
LID 32t )5 33.436 74.624 0. 45 57 6. 50 276. 106

®7 LIDERXENEEARERPEMERPHSEREBREL2ER

Tab. 7 Summary of reduction of indicators in different rainfall scenarios before and after implementation of LLID measures

BT BRI FHRGRE DRI WEREORE TS ISR A L/
o % WM % 1R/ %
P=1a 30. 57 0.13 31.72 8 53.21
P=3a 23.71 0.11 25.78 5 53.16
P=10a 18. 98 0. 10 21.21 2 53. 07
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