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Optimization of LID layout proportions in old city area based on SWMM

WANG Ting', DIAO Xiu Mei?, LIU Jun!,LUAN M u',DING Nan!
(1 Collegeof Hydrology and Water Resources, H ohai University, N anjing 210098, China;
2. Water Resources Management Of fice of Jiangyin, Jiangyin 214400, China)
Abstract: The urban water logging takes place in the old city area frequently because of its high density of buildings and other
characteristics of construction. Responding to this problem, this study used the LID module in SWM M model and chose Iir
filtration Trench, Permeable Pavement, Rain Barrel, and Bioc Retention Cell for simulation and analysis. We placed different
proportions of LID measures (0. 1%-15% ) on the study area in design storm conditions with different return periods, so as
to find the optimal proportions. At last, we combined these proportions to tentatively explore combination optimization. T he
results showed that the LID mecasures effect on design storms would diminish after their layout reached a certain propor
tion, which should be the optimal proportion. But the optimal proportions of individual measures cannot be directly applied
to the combination scheme because of the interaction between individual measures. The combination optimization still needs
further study.
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Fig. 1 Generalized diagram of the study area

1.2 LID 33 B AR £ AR 6 B

1.2.1 LID #EXRFESH LR

ARBERLR I SWMM BEAL, SWMM A e
(1) LID REEARAE T -9 B IA% R KA V2 8. 38
A A SR JETI ARL Y VR VA S R 7K A [l AL 5 1 T
R TR B o

EYRIX AU B, RV Ll Ok, (B2 R E
2 IH G5 BEFN B v2 HEK In) i, DL S B v vA) A1
FRZK AEIE PR H ) 8, £ b I A A0l Hofth, — PG 52
W KA it o]0 Lk ik, 3 A5 Wi B 0 A% RZK
Wi VBIEANS IEAIRE 4 Pl 18 122 30X o0 AR
SEMA FER R EAT B 20T o LID S0 103 e 3 22
AR BT FH P M S L e SRR 9 1] I

BRI S5 18 45 1, Re B ik 2 i K
2@ B, 6 1B KEE A — 2 I AMEE T T
BIERIZE/KEREZE S mm, K&K Q 15; i K)25E
150 mm, FLERLL 0. 4; HEKJZ HKFaEC 0 5.

VB I 0 N T A G A A M T A, — R
2 UM RIS B KB 1B, R I RARARE, Ik
INHI TR L, T 9k 08 Y SR AT R e T ) 2
BHEE . B IEM 3R 2 B KK I 2 mm, B %
Q 15; £l 2 JEJF 120 mm, FLEEZ Q 15; %K 2 E
J&% 300 mm, FLERLL 0. 5.

7 A A — P 2 T WY 7K R SCER 2 T DL
PN MR AR o W 7K SR 5 A BB, BB AE — 2
JEE_F /I MK SR Ak B ) R 3, % A K R R L G 1)
ARG o T A = B2 B30 800 mm, HEZK TR % 0. 5, #
KA # 5 B 150 mm

A s B R 2 R AR A B R A W
FRZK 34 AR 7K — BT 52 i TR 5 Tt . AR 4 v
WA R 50/ 8 35, 38 B0 A Y TR A
PR o A T R R R B K IR L 150
mm; 132 JEE 300 mm, {LERRIL Q 4; 77452 )5



T ##% e ETSWMM B#M X LID A& il fh o 5%

300 mm, FLERLL Q 5.
1.2.2 #HAMX SN I

AU G EHE T SWM M B HEAT 23R X 11
B AR A0L, ARE F T X 1) E RIS, A5 TR 1 %
N T VB R SR B WA A, TSR 8l s 5 Ty
o B CS T 25 2% SWM M B8 A - i
R SRt R

(1) TR XS0 1) 2% FIE 7K X T R AN i35
KT AR EEAG) 25 0 7K DX 3 R 55 AR 4 F 90 X 2%
TH - HR ) FOHE A RO 0, kB T GIS e

(2) I PTE L. T8I T P A Pt v
+or EESH AL SWMM B Tt e Sl
TR f K AR A I 5 (1 EAEL, H B3 HK TR
ST K Db TSR AN 3 P, 3 DL B
TS RE AN v B, DRIk e DIORS B V15520 o ZE A
LB SE 4 SWM M A5 R 7 o 4515 2108 I o
FE W, HHHEAEE TEAE I 7K DXCAS I A5 28 TR A5
BHA T r(BUE O~ 1), BRI 2-r) W HZ S

(3) FBZH. 460X 1A, Horton
TEBEMNSH LR K TE%E 16 93 mm/h, &
/INFB# 1 27 mm/ h.

(4) M RHEE RER . S H NS KR vE
FHA15 mm, KERELQ 15, ASiF/K 9 38 F 1
mm, K& ZFH Q 013,

(5) EIRSHFIN N SH. FE RSN EE S
TG PR 52, FERER I Q 013, SRR B 0. 02,
2.3 &itE@

TREUF 97 X 1965 4FE— 2015 43 51 4F () B& 1
BORE, R AFf ARV 0 AN [R] BB 1 B Rl e 3t
OINT, BEAT IELE HEA T . BT SEIX 1991 4E 6 H
30 H 22 58] 7 H 1 H 22 (K] 24 h B FEAE A
PR T WO R, 4 IR VLA R B 2 4EL 5 AE
10 w2, LK 2.

v

2

Fig.2 Design storm process
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Fig.3 The runoff coefficient curve based on

Infiltration T rench design
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Fig.4 The runoff coefficient curve based on

Permeable Pavement design
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Fig.5 The runoff coefficient curve based on Rain Barrel design
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Fig.6 The runoff coefficient curve based on

Bio Retention Cell design
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Tab.1 Simulation results of optimal LID layout schemes

in a 2-year return period
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Tab.2 Simulation results of optimal LID layout schemes

in a 5year return period
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Tab.3 Simulation results of optimal LID layout schemes

in a 10 year return period
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Tab.4 Simulation results of combination tests
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