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Regulation of Stormwater Runoff in Sponge Reconstructed Community Based

on SWMM
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Abstract: A multi-level regulation system of stormwater runoff in a sponge reconstruction
demonstration project of a residential community of Tongzhou, Beijing was established by SWMM
software. The model parameters were calibrated and verified by measured rainfall data. The influence of
LID facilities and pipeline parameters on stormwater regulation capability before and after sponge
reconstruction at different scenarios was analyzed. After the first-level regulation, annual runoff control
rate could reach 41.51% - 57.40% , and the reduction rate of pollutants was more than 25% . The
secondary level regulation of storm pipeline size was the most effective. No ponding took place in the area
during the rainfall with 10-year return period when the bottom width or the maximum depth of drainage
ditch increased by 60% . The third level regulation of reservoir volume could realize no ponding in the
community during the rainfall with 3-year return period, and the utilization rate of rainwater resource
could reach 3.93% .
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Fig. 1 LID layout and SWMM generalized system of study area
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Tab.1 Rainfall record data
e g | B | PEWE | ROkmE/ | TR | BEm |
[5f/min H/mm (mm « min~") (mm + min~") K/d 2 L
2019 -08 -09 320 28.97 0.09 0.92 10 PN 9
2019 -09 -09 313 38.84 0.12 0.86 19 B 10
2019 -09 - 13 316 15.10 0.05 0.68 3 HRR 11
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ig.3  Comparison results between model simulated values
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Fig.2  Comparison results between model simulated values
and measured values after calibration of hydraulic
parameters
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Tab.4 Hydraulic effects with or without primary source

control at different return periods

[ETRTE| A G| MW | T8 (AR0 | PEt | WEER | wesl
M || 'R\ R B/ /[ B/(m’ - | BHEY
AF |84 mm | mm | mm | min ) min

" 18.06126. 95 11 0.37 56
1 45.82

Fa) 25.02[19.52 13 0.34 60

’G 19. 8142. 94 9 0.40 55
3 63.55

H 29.0133.28 10 0.37 56

yn R0. 1450. 86 8 0.42 55
5 71.80

e 0. 7939. 74 9 0.39 55

T 20.5161.69 7 0.45 54
10 82.98

H B3. 1748. 54 9 0.41 54
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Tab.5 Water quality effects with or without primary

source control at different return periods

Féﬂ;? /ig)”“ ﬁjg;;& COD/kg | TN/kg TP/kg
| X 276.780 | 5.693 0. 889

4 180.261 | 3.536 0.582

3 o 380.662 | 8.233 1.256

H 280.062 | 5.611 0. 889

S X 407.839 | 9.096 1.386

4 315.549 | 6.434 1.007

0 X 427.472 | 9.957 1.532

H 349.587 | 7.339 1. 140
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Fig.5 Node ponding before and after reconstruction

of pipeline system
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Tab.6 Ponding in nodes and overloading of pipe section at

different return periods after pipeline reconstruction

(5 2/ 4 B RN TE R
FUK 5 J12
' BUKBSEL/R| 0.03
R AT B GI12
EEE /L 0.01
UK J12
3 BUKBSEL/L| 0.26
B B GI12
MBEEIE/h| 0.23
BUKT 5 J5 J12
s BUKRFEL/R| 0.13 0.34
B Gll1 G12
A E/h| 0,07 0.31
UK 5 15 J12
0 FUKIHE/ K| 0.26 0.43
B B Gll1 G12
#zkAE/h| 0 0.23 0.40
BUKT I5 J6 J12
5 BUKRFEL/R| 0.49 0.08 0.82
B B G4 Gl1 G12
##AtE/h| 0,07 0.45 0.76

FE—4% LID 5l I 45 A5 B 50 B, A5 R
U BUHEK V8 A B AT PR P 400, SR B s S 40
FRIYY s B R R B IR 38 i 20% ,40% 60% (0. 1 ~
0.36 m) B, 475 41 B BB AT B0 3 5 AR PR
TR, AR RE T 8 5 TR BE X G2 fiff /N DX B K A 1
AR,

TS T R A SEL, B AS [ E B T A
FEAETE B R IR FE AR YR I In 20% 40% ,60% (0.1 ~
0.36 m) B AR KAG L, 24 U BUHEK 74 doe R R B 3
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A28 U BUHEZK 98 1 B K IR 58 34 fin 60% (0. 15 ~
0.36 m) i}, 10 4EE ] T ICHUKIG kA= (BAE 50
AEFIAE, AR J12 FHK 0.22 h, B G12 2
0.18 h,

H1 F/NX U BUEHEK Y 1 8K 2 o0 1E 7T, 4
U TV () e R B RIS 58, AH R R B ik 28 7 U Y
HEZK I e AR, SR AR [ ) R OR . 6T
12 FER I E I 50 AF A FUK R) 8, A 5E i
PRPRRE O S i R A B AR A T R, (H ek AR
T e AR A7 SR B MO (0 BR A, Ay 012 A2
ST FIHERC T P SRR A BRI, AS BEAR G b 124 7 9%
2, HEERBOY R B B R0 7 Aok WK RS
(K BE T, RER Y S BUK TS L. BT fiss
EE AR RIS A, O A AR R K
Do P4 B A SR PR T B . FS /NI R s T
PRUEZNX 10 4FZ2 T BB T BRUK IS &4

ZE T A R K R T B R R
TE P R IR | A A5 3 1 IS 9 R e A Y s v AL 3
Tl Ty SR vl A3 B A T A I R g L 3 RS
TE 1) Fe R B FIC 6 ] U AR R SR T T RS
/KRBT 5 Ty 5 AR, AR B T TR A BR A
(] EF2 388 0 W 0 SR T 0 KU, o VAR Ok, AR
B L) S, S A 1E B PR T B, HLT LA RUB
1EBUK N B BRG B RA o
3.3 ZRimmAkEIESH

FE—4% LID 5 I 45 A1 B 50 B A5 R
U BUHE/K Yo A BB AT = AR i MK sk L, 5
RV EE KA, AN EBUN T T B e AR R
AL T, EREWEIE 58 1.3.5.10.50
RGBT, AT R 43 4R T 6.6 .65 4 min,
WA 375 H5E 49 B/ T 0. 13,0, 06 ,0. 05 .0. 02.0. 01

m’ /s WE B[] 4R T 2 ~ 11 min, 1 AEFE BT Al
PRI Lt PRI 38. 24 % 3 AR FEHU /N TERK
MR LA 5RAE ARG E Kb 1 S8 A1
BE 385350 R /K 55 /K AN ST LI 56 2R 4 A 1) 06 s ot
BRI AT DL 5 A N KA B R
R EEEKERIERR
Tab.7 Comparison results before and after adding

reservoir

FEFN |G| BRI | T8 | 20 | U | V(R | et
B ZK| m/ | B/ | '/ (EHE R/ (m® - | R/
Wi/4F | 84| mm | mm | mm | min s min
T 25.02119.52| 13 0.34 56
1 45.82
H 25.02(19.52| 19 0.21 67
Jc 29.01(33.28| 10 0.37 55
3 63.55
H 29.0133.28| 16 0.31 64
7 30.79(39.74 9 0.39 55
5 71.80
H 30.79(39.74| 15 0.34 64
7 33.17|48.54| 9 0.41 54
10 82.98
H 33.17|48.54| 14 0.39 58
7 41.49(79.69| 6 0.46 54
50 122.44
) 41.49179.69| 10 0.45 56

FEHERL TR BMS E— A 340 m A K, I
Ay IR 240 F1100 m® AN K MR T X 1L, 45
RIS TR T AR, RIS HE R —&
i, B AR E e ) S E KOG, S E
KU 2B 1000 m* Fif, 5340 m® AYIHE
BUHLL, T8 R B A S AR (A 2,
TBSHHER T 1 ~ 5 min, WEE IR WA T 0. 12 ~
0.17 m’/s, PR A HER T 5 ~9 min, 150 B B8 AT
IKEE A A R 5 2 FEURT A AT 265 ot 1) ek 0 (L 97 o L 2
Th/IN X B SRR T K U8 5 B8 0, (R 25 W T o B30 11
G INE  BE ) B W55 . Di Matteo 251 13K #)
AU BIBIE TS L I, B K o A IR A R U 1
1 B A L XS e P i AR AR A B
Tt

i B E KU 2 BN 340 m* 58 M1 4R 2 [
MR 526 mm, #% 1 AFEF KB 3 YOf BT
& /INKFR 7K % JE R F 2Rk 340 x 3/(49 380. 44 x
526/1 000) =3.93% ; 4 EF /KM IHE 25 F A 1 000
m’ BF, /N KRR K B R A R R 1 000 x 3/
(49 380.44 x526/1 000) =11.55% , HafjiA& e
KL )T B B IS T 2 R K, AT LA &
/N R 7K BE IR AR K

25 b TR O U A N X R K AR I 2
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JE¥E R G5, — /K LID ¥t 18 4% v] 3 i i 4% LID
WIS B/ N X SRR R B, 2] il
INKIEIR R B8 13 65. 83% AEAR I M il
HA[IK 57.40% 5 YW IE 35% s 908 RN
IR TR /N X N R IR BG5S R R
T, 7 L FROK IR A & A=, W1 5 15 i 20% B 1
AETE BT JCRUK B S BT 58 BE B m 60% B 10
AEFE I N ICBUK B LG R A 5 78 TC = R vt 7]
Py, AT IR Y A J12 BUK 5B G12 4,
MR = A I B KM (JHE AN 340 m®) P 5
B3 AEE B R /NX TERUK IS KA [R]E  ZK 9%
VR 3.93% o BT 2, 71N TG 20 SO 5 SR
KAF, 7K AR I 2 PR % 3R G Re 08 A7 O 35 A [R) 2
P B R AR A, 28 1 S B A2 b 3 & i ) 7K
SCAEER 5 11 P R K S B R K e TR P 3
SR
4 L5 RER

@  R—Z LID 15 it 45 J5 A A% I e 4 ol
FN[Ik 41.51% ~ 57.40% 15 41 1) 11 0k 5 35 A
25% L) b A R b MU R R oA AR T
P B, HEK A Y s R IR B3 60% (0.36 m)
B, AT ORAIE /N X 10 4F — 8 R B 3L R JC UK I
K s R = AR & KRR, TR/ N X 3 AR
— BRI EM T BRI G KA, WK 9 I A
RIKF 3.93% , AR B K B IR & 2
A G, 5EKI R ML E R AR,

@  —ZiEk LID Wi iR b, 25 LID i
F14) 2% ThT RELRE 82 o] AR T LID 8%t ) i 7K 422 g4k
VER B 382 R B R T 7050 R T2 B
ALK RE T 3 B K2 I R BE X 2R G B AR R
WA o Bt rha] SR R A A ) sl ) A 2 B K1)
LID 5 jiff ofe £ 2 22 1HPRLRE 18, W] Bof m) 2% p i i+ 18
JZ I JEERE R B LID Bt A A7 5T TR 7K g

@ FEEBGIE, T ELZ W TR Y i
POGORL, A SR GE 1 3 1 40 S B T T
A, R REEELD WA DL WS, 5
IV 58 2 AR OB 5 A TSR IE

@ AR K T K e [R5 W I 25 R 3R B E A AR
AT BCTAR 2 1H /N DX 43 A OGS R, R B2 07 7%
HLA B W5, m] o A A /N X
Tk Akl X A A0, (HL 7 2 S 45 2R 40 P R RE
LS E G K R S
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