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Abstract

The frequent occurrence of extreme weather worldwide and the rapid expansion of underlying impervious surfaces lead to the
continuous increase of urban rainwater runoff. With the proposal of the concept of Sponge City, the regulation effect of low impact
development (LID) rainwater system on urban rainwater and flood has been paid attention to. Taking the cherry blossom garden
construction of Shandong Jianzhu University as an opportunity, this paper attempts to integrate the selection, system construction,
landscape treatment, and implementation of sponge measures into the whole process of design and construction, quantitatively
checking the scheme by using SWMM model and compare and select the optimal lid facility combination and scale. The results
show that under the return periods of 1 a, 2 a, 5 a and 10 a, the peak reduction rates of lid facilities to the system are 23.35%,
23.42%, 23.18%, and 23.10%, respectively, and the peak time is delayed by 2 min, 3 min, 5 min, and 7 min respectively. The
simulation data show that lid facilities can effectively reduce the surface runoff and peak flow, delay the peak time, and achieve
an effect basically consistent with that before development and construction. Actively seek the intersection of rainwater and flood
management and garden landscape, landscape sponge facilities, and carry out a functional and landscape sponge green space
construction practice with the strategies of diversified combined permeable pavement, natural dry stream open drainage ditch, fine
planting rainwater garden, and functional composite reservoir.
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Fig. 1 LID rainwater system flow chart

EHRSRITERNENAR, FRRDER
FIREAEH80% ~ 85%, FEFRBEBIRHIR
WEA 8%, NNANRITFERE A 4.3 mm,
DR FEMEMEDY. K, BIRSH
SELERENEN, HEaTTELERERIE,
e BMREXNIEIA E RS BRA
Smin, RRIEERBIETI B NBITER
AR R ERIEERE. RS REHIRA
B (S8) BEEREMEARRITRIE
et TEXBEYHED. WAL
BER. ERENHEESNEER, R
WRFER. FEBSIRESN R, WKIE

Tab. 1 Comparison and selection of LID facilities

A%, FESSHBHBEMET0%", 1RE
Ceg IR ST S ZFER (W)
AR EN, UMK BEERERKEN
B EARAR B FIREITE L. 1RiE
CHREmBEMHEIHLY EXR, AR
BRI FIZAN VT 6%,

2.2 LIDAEZezE
2.2.1 LIDWKSAKIMEZITHER

LD R AT R (5 0 S 84T
OKERIS, BRSNS i
WK, HFINEERA. BERARM

#1 LIDigHELER

R 7 RAT R, R
SEARA TSN, TR M R R
2. EERRGERE TSR (BT
55) (E1).

222 LIDigHEHL

B TRIBAERIR. TR &
BXBEERIRFBRRNITE, BEURE
B BKEEF TMR G AT ESER
W, BACHAEEINETTRNE, AR
TRAEEAMS REA LRI, HEEN
ZFeRAIUDEER (K1),

223 FERRITE
LDEHEAEDIR, 1RIE (WERHIS5H
FBITR®RTHEY (DB11/685-2013) ™ eh iz i
REWEARTE, 2 (1):
W=10 hF (1)
Hep, WARREE (M); ¢ ANESE
BERRELE; hARITHERE (mm) ; FAT

KEFR (hm?),
S T EAN R E 7 R 5 B ATE
THUYE (R2).

BN AT E RN EREIR

FARHKEY BN K EAEE % R ZERBERT BIE%H Hipk A SRR
Technology type Single facility Selection suitability  Runoff peak control Total runoff control Construction cost Maintenance cost Landscape effect
gkt HIEHM] L3 Eiil i fi& —f&
BRI HIEH L3 G i fi& -
- L EKIEIREE L AEH] UG UG [ h -
BERHEA I e # i [ T
e SUNEHI) HiEH UG 5 (=] Hh 4f
7KL HIEH 3 G L GY —
fiffFHAR Fokith AL g 5 [ h -
o TR HEH 53R/ o, {8 fi& 38
A BIE I S R i ih -
BT LEAR MG LE i HEH 53R/ SHBAR /N {[iS fik —

12 | A%



WFRBRRAFEEELDRARGRITSEMAEI | X &

R/ 20226 /5839% / 1288

- == \
e, 1** & ‘ \\ " N
= 03.
. DCT T R
35- Ot CE T LIS N ] 104. 20 \ LA K QO e R
11 e W
i
et f ': | 5 1 ‘ b ° \\\
8 = = \.ﬁmﬁi; " “’v“"/ i i\ L
= ! v i =}
o2 | ki *—-*’l
=4 631 11109 b i g{ 105.68
. ‘ | A
2 / M J'—) 1 gl] Ep)
1 - Vi 106.49 B 17 /m
/ \ Y Hkmm
05 \ .
L)
——
ol - - - g it é‘f — WK
0 s . 2 £ C— THR &
L34 R [ /h 1 5 @ mirE 3

E2 FREENE2 hEfRETLE

Fig. 2 Variation diagram of 2 h rainfall intensity in different return periods
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Fig. 5 Diagram of SWMM model generalization
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Fig. 6 Rainwater runoff diagram
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Fig. 7 Rainfall runoff curve in different return periods
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Fig. 14 Falling water and rainwater collection
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