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Abstract; Sponge city construction gradually emphasizes the concept of system governance, and

b

its effect can be fully manifested through multi-level regulation measures. However, there is a lack of

detailed quantitative evaluation research on multi-level regulation measures. A case study was carried out
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in a built-up combined drainage area in a sponge city pilot area of Beijing sub-center. A refined model of
sponge city construction area based on InfoWorks ICM software was built, and the scenario simulation
analysis was carried out. The effect of sponge city construction at different levels was quantitatively
evaluated. Compared with the pre-sponge city, the volume capture ratio of annual runoff of source
regulation, process control and terminal regulation schemes increased from 47.9% to 51.4% , 75.7%
and 75. 2% respectively, and those of the source-process and source-process-end combined control
schemes reached 77. 0% and 84. 5% , respectively. When calculating volume capture ratio of annual
runoff in the combined drainage zone, indirect overflow process of downstream reclaimed water plant
should be considered to accurately evaluate the effect of sponge city construction. For the combined
drainage zone, there were still 13 combined sewer overflow events per year after the implementation of the
interception pipeline control project, and the source-process-end combined regulation could reduce the
annual average overflow frequency and total overflow volume by 61. 5% and 52. 5% , respectively.
Restricted by the treatment capacity of the reclaimed water plant, the impact of the multi-level regulation
technical scheme on the overflow events of the downstream reclaimed water plant was very limited, and
the annual average overflow frequency and total overflow volume only decreased by 6.2% and 3. 8%
respectively. Therefore, it was necessary to adopt a series of comprehensive means, such as construction

of reclaimed water plant, to realize the construction target of sponge city at regional scale on the basis of
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multi-level sponge city construction of the drainage zone.
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Fig.1 Basic geographic information of study area
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Fig.2  Overview of sponge city construction in study area
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Tab.1 Data required for modeling

G RS R BoRAE
2011 4 PERIHLIZHEAE IS HOR 1 < 2 000
PRI 00 A | DEM | WL m
T 2013 48 sl AHEEOR 0.5 m
i 2018 4 | HRKEM | REHE,3.70 km
ﬁggw'mmi Btedt | RBEOE.T9 4
Tl 20184 | dkn AR 1A
S S 2008 4F—2018 ﬂE,ETﬂEﬂ
gy 00T | R gy s min
HEm 52 w2018 SRS K AFHE A,
M | 2018 4F Wﬂﬁiﬁﬁwm§§£§ﬁi

©  FIRHITRI Y

X T /INX A et i B, MR BUIRAG Bdhe o
ML 3 37 T X T B, AR A
TR 2R AR Z T, R 00 T FK XA 35w =41



%365 %19H

T OE % K H K

www. cnww1985. com

WA T P 123 ST =it

@ PR A T R

TERFIE X N, X A2l B % /N IX K3k 4 B
Y XF N g T EGE R D XA
pi @2 A i N il DR Ebie g TN = e e R T A A TITIAN
XAER ) gk 4 FORFEIM AR R ) o A5 2RR
UL T AR B S PR S T AR A . B B E AR
FEEH Horton AB A IR FHK X7, %
SWMM R -4 735 T A PR 5 55 o

@ A R R R A 7

XFHEAK R W SRk A T AP, B BT R N
AR A EE BRI B B S R A 2 B R F
DX 5% 5 A A HE 7K 1T e -5 9 2 R T v R I DR R, 0T
HEK O B 51K A7 56 & AR TR AR,
BEERE R M DL AR, 74 A
TG S A i R B U DX AR A R TR

@ AL

TERFFE X NI S B U8 Sk v 4 TR e B 46 T 0T
Gk K AE B B T K AR A R
HEBEEY BE FEKME, KA InfoWorks ICM
Hh ) SUDS/LIDs A5, %of b Ak 4% 24 1 45 50t 14647 HE
b, FUT Gk KB AR B K R B
FHK R IR R X R N . A5 A SEPR TR
2 NF T X PN R T Sk M i B E K IR 100
150 250 mm, TR 7K £€ [l % & & K & B 4 200,300
mm , F A BB JE & VR 100,200 mm ; A= Wiy B2
W BEE N T MRSy 300 mm (1 F YRSk ; 4R 25
1E e B KR T e AL . XIIFSE X N BT idE A 7
F14) 45 T 40 T A U TR VA TR B, R B A
TR il ) LR T FR RN AH 56 2880, He PR A A it 1 9% k)
WE A ITTSE

T AR TR i B R A T
o TEHK X AR E 0.5 m S Ak e,
FRPE TG 15K, BROAE 1975 K 8 i 42 0 500 ~
1 100 mm #7548 6 A 25 P42 K ) 9EAT AL .
FR A AT, YO0 AR A2 7K ) 0T 38 M e 40 3 1 3 DX
(4 H 4 75 K A B R 15 000 ~ 17 000 m*/d, 4% HE A
T XN RS e 3 38, 5 X H 75 7K Ak P o
N 4605.7 m'/d, DRI, 5 08 3 TS 5 50N
KT B IR TE KA BERE ), 8 FEAE K ) AL B RE
SRR FE A K B R

R St Y A4 TR it Sy KA HE AR T B R

S ] 2 L, FH T WSO o 1 A AR AT, R
Ui B A TR E N 5 120 m”, 15 U & b A HE
] 24 ho PR, iZHEK 23 X HAT A2 i S HE
AL, RIGE S A HE 1 B R SN HE AT AR P AR K )R]
FAIME, 2R AR U A ] AR AT R B R
HE DA ) B AR R 0 AR KT ORTEAN
A BE XA A 3k T A RCR PR 7 A — R R R B
B R IR P A K R AR R AN AT L
2.3 SYERESWIE

2018 AF X v 200 3T 705 705 DX 4 00 405 2R A0 45
1o A A A KRB K
FRZK R G0 MR B 2 A2 i 1133 b ) (DB 11/T
969—2016) , % J& e A~ ] PR 22 FIAH 5 SCHR B 7E #e 0)
WIS 2 2R, e BN R R4 1 2018 4F- 8 H 8
I AR R A8 O B 0 R TR R AT 55, PR BRI X A
FR) 6 A2 I 450 2K | [T A2 42 3L &% KX Horton 13 3
Horton £3i5 5 \Horton ZEWCRESE(ILFK 2) , (iR
PR AT RE S WS PrAe i A o 22 R B AR
TSI A AN TA] 3 Ca) B, M YN A 2R 4
IBEN0.884, MBS HCRELR, LT A 17 HiY
V28 50 X A R 3 2 SR BEA T AL, 45 2R B s AN A
FHICN 0. 833, B (1] | b4 i A — B [ ULIAT 3
(b) 1, HOA Y AT LA s B AUTE S DX 1 R 7K A2

®2 MRERHFREHY

Tab.2  Flow parameters of study area

Horton | Horton | Horton
Y Lz [=) f 6 ’_L’ S, [ S 1Y
e et Do | U e | g | senior
| KW él:/ %%; (mm - | (mm - | (mm -
m | R h! ) h-! ) h! )
Z4h |Horton|0.008 | — 115 12.7 2.8
I BCiH B Fixed |0.003 | 0.9 — _ _
B | Fixed |0.003| 0.9 — _ —
NXIE B Fixed |0.005| 0.8 — _ _
% | Fixed |0.003| 0.9 — _ —
sk | Fixed |0 0 — _ _
7 0 _
T“g' " Pkt {50 j
| — S g
24 — i 1% =
w3 150 2
1r 200@
AY
0 250
(=) [} (=] (e} [} (=) (=) (=) (=) (=}
— v, N = N N = N o
R - =TS TR Y S SC N
(=) (e} (=) (=R T T B T
fi i)

.08 .



www. cnww1985. com

SR AR RS RIS IR T § BB RE B

#3645 %19H

7 ||I T 0 —
~ 9 H = kLR {50 <
ERl — st |
E4r — B R s
& 37 150 =
=20 \ 200

1t N o

0 — 250

(=) [} (=) (=) (=) (=) (=) (=) (=) [}
o <t w) (=} — o (s8] <t vy (=)
]

b. ZHRAE
B3 MRRSHEEMRITLER
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study area
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