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Abstract:  Low impact development ( LID ) facilities are widely used in the sponge city
construction of China. In the stage of planning and design, it is a common practice to use Storm Water
Management Model ( SWMM ) to evaluate the performance of LID facilities. There are two different
approaches in SWMM to simulate the LID facilities within a subcatchment. One is to place one or more
controls in an existing subcatchment in order to displace an equal amount of non-LID area from the
subcatchment. The other is to create a new subcatchment devoted entirely for just a single LID practice.
Based on the principle of surface runoff calculation of SWMM, the variation of hydrologic process which
was caused by the difference of geometrical properties of subarea due to the division of a single
subcatchment under different conditions was analyzed. It was found that the former approach’ s
subcatchment partitioning would affect the overall hydrological effect and then interfere with the
quantitative analysis of the performance of LID facilities. The latter approach did not have the problem of
subarea adjustment, but it should also ensure that the structure of the model network was unchanged

before and after the addition of LID controls, and avoid the potential adverse effects caused by the
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adjustment of subcatchment.
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Fig.1  Sketch map of subcatchment partitioning
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Fig.2  Design rainfall distribution
WEEFR 1 AR RILLT 4518 : O 2 i R 8k
[0 L, T W A e A8 T T K 5 7 il B



www. cnwwl1985. com

TN K ST KR HE A SWMM Ak % v T- & B 30464 % v BF 50

%35% %o

SEEITR pervious BT HE A2 U 72 A5 b T RR B ok
T4 outlet A1 impervious Bt /N, X &R AN 12 10 R
A2 I A3 AR BEA ELAEHE [ TILK X 1 i 2
BURZBIEE AL, RECF B R KT H A

I IEIIUR pervious I U F I & bX TR 18 53 1B 10
A outlet 1 impervious B} X, X 2 H B &R Al
(T8 RE LG A2 FI A3 BB R, AR LK R AL AR
o B A AR T (R AR A K

F1 AEFEREEET ARG FR
Tab.1 Simulation results for different subarea routing options
. " BITHRET AR
FEARS SHEH R -60 R -50 R -40 R -30 R -20 R-10
R B/ mm 47.37 37.53 27.86 19.93 12.92 5.91
outlet MR R 0.79 0.75 0.70 0.66 0.65 0.59
BREfE/ (L s™) 121.82 91.77 72.35 53.35 34.76 15.65
W AR/ mm 47.37 37.53 27.86 19.93 12.92 5.91
impervious AR IR AL 0.79 0.75 0.70 0.66 0.65 0.59
BFIEE/ (L s™") 111.68 91.45 72.35 53.35 34.76 15.65
2% B/ mm 46.13 36.19 26.29 16.46 6.75 0
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Tab.2  Property modification
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Fig.3 Model network of “pervious” option
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Fig.4  Sketch map of partitioning after placing LID controls
within a subcatchment
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Tab.3  Subarea property modification after placing LID controls

within a subcatchment
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Tab.4 Outlets of subcatchment
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Tab.5 Simulation values and expectation values

E3IWsS s B
TR [ e | e | i | B | me | e
{i/mm |{f/mm| % |[(L-s')(L-s™") %
YH&— 46.78 | 47.37 | —1.25| 118.79 | 121.82 | -2.49
PHA | 46.78 | 47.37 | =1.25| 113.30 | 111.68 1.45
Y& =] 45.99 | 46.13 | —0.30| 125.18 | 140.98 |-11.21
PHA DU 46.41 | 47.37 | =2.03| 116.12 | 121.82 | —-4.68
PHA 10| 46.40 | 47.37 | =2.05| 109.96 | 111.68 | —1.54
PHA N 45.97 | 46.13 | —=0.35| 122.59 | 140.98 |-13.04

5 FRBLDUE S BR A JE R BRI LID Bt {H % iR
LID it A8 A 10K DX 0380 J B Ak B 4 7K 3C
RO, T 30T B (EL S R A 2 AN % & LID B B 114 7K 3¢
Lo MFEIE Bk, RATBHUE A SR AR TR, 4 g
7 LID BEtiAS AU 52 S e LID B AR By ok 1y 7k
SO AT R 6 Bh 2 A R AR I E AR
TRV HRAFAE MR 22 , S T 10K X 3 AR B vty
KK SR . M HEAT PR LID LU, B8
SR T K X 23R LID B AR B i i 7k
SO AR B I, S BRI 3 i 1 A
RRAUSS R 2 48 F W7 LID il AR B % 7K SCad 72 9 3
Wi o PG, 24 LID Bt A o5 9 438 1K X, 50
K X ZAR Y LID (4 FEA 2 40 0 5 5 AR, i
b T R R Xt K X AR R S A i J— i B
Wi, I ELIX AR A LID B e R A e, T
SWMM Fi - LID 4B Z E B AW o8 35 , s A
(5.1.013) f4 LID B¢t & 28 n] AR 7 F AR 55—
SE HE A5 B AR A — 5 LU B AN 2 3 TR, 3 filE
TFIR X FAERE N e WA I %
A AR SWMM B H5A R A BRI [ L, 42—



www. cnwwl1985. com

Bk, S FIL R R B 5 SWMM 4K 3 v F1 & KL 4 64 35 va BF 52

%35% %o

WE P TAE
4 FILAKRXX 455 LID A

B YT S RN SR 2y N i v O 1
F| LID it RUEE , M2 LID 3t S 107K XY
— AN ER SR, ANET TR U LT LA
S5 R TCVE TS WA TR M £ 204 LID Boids it B
S IR RNAR D (4 AR o

RS X 83 BB 4 /0N L LID 35 it~ i A M 32
BRI WIS OUT , 1T LR RS LID it #54E h
— AL BT K XL, XFPIEOL T, A e
HH T LID S5t 4 AT S 351K X8 401 Y 1a)
L AT g2 I K X B 43 TR R, 51
A —H R, FEAR S R LS ZE N 1AL
IK X HEATAEALL, 5 0 H v — R 43 el S A= Wi B i
TR, WAZI A3 1 2 ASIEK X, e 1T ASIEK X
A= i B R A s . FEFILOKIX 1AM AE S 2
ARyt AR, KOS R s e AR AR Ak X AR AR Xt
LID & Jiti { S DIRE AL A= T ZEHERR X Fh 1
P, WAAPRUE & LID 350 () B R FIAS £ LID 35 1)
RERITE W28 250 E AR 47— B, X BORTE R 5 I8 T
20 PSR AR B L ZBTHIEL X HRRE b R 43 B 2 I
AKX, TR R B B 4 S 1 5 % R 4 HLS e — B
PR, R LID 35t o 48 4350 10 107K Xk 52
P LID BT, ARIE LID 35056 78 0 i AV in s i
FELTY ) 285 25 ¥ — B
5 ZikferiX

H AT, 2R ISR A LR R AR HOL Vi 4 3k i R0 R0 i3
VI SRR O A2 247 Mb B, (H AR SC &k A
M=, A 20 LID BEANETE ), R BOCE—3E T
TR 3 JoT B A A8, A7k kTR R 3z 31 1
SO o BRI AR O , AR T L A — 2 S X A5
B [ B B A AN AR o 6F T LID ABE4EL, 3L R0
FER ALK IXAE BT BT LID &t in A7 >k
(7K SC it R AR AR AR R A A AT {5 i BEAR T2 .

3 328 43 B AN ) = T AR SRR I RS i LID 1% it
HJE LK X505 DL S S UK SO PR R 45
R 225, JF 4565 SWMM A48 LID Y 7 4 4k 31 7
A BEES AT

O  HF SWMM R HI9E 2 MK B R 45 b
TR, FILKX FEEX TR R mBER, KT
AR B LT R pervious B, A LLIA R V& 52 T W44
I e D B (B B T R I OK

DX G JEE L AN 5 1T X
R, HHIALT

@ 4 LID Bt oA o 46 A8 50K X, LID
AN G K X ZE R 31, & T i BUL
i s 1 e A A, T 5 S K S e kAR AR A, 3 ol
AR A A ASTRY T RR UM LLSE 3 3B LID BtAS B Xf
KSR RN o A R I DRI 20 51 I
[P SWMM R PFA B i BT, 7E A BRI
TSRV N 4 oty 27 N S ) s A RSSO
A7 Y LID it

@ Y LID Bt o4 4 42 A8 510K X, LID %
Tit )R I AN 2 S BT K XA B 23 1, (B0 fR i
B 2K LR AR

 VHRAS B A A2 I (L T

B2 3k

[1] Rossman L. Storm Water Management Model User’ s
Manual ( Version 5. 1) [ M]. Washington, D. C. ; United
States Environmental Protection Agency,2015.

[2] Rossman L. Storm Water Management Model Reference
Manual Volume | —Hydrology ( Revised) [ M ].
Washington, D. C.: United States Environmental
Protection Agency,2016.

[3] Rossman L, Huber W. Storm Water Management Model
Reference Manual Volume [[—Water Quality [ M ].
Washington, D. C.: United States Environmental

Protection Agency,2016.

=

)
EEE AT R/NDE (1985 — ), B IEV PN A, At
AR, BB U 45 S T W50 L 2 R
P2 B, RN PR R G R BT
HIBTIT
E - mail; liangxiaoguang07 @ 163. com
s B H#A:2018 09 - 14



