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Abstract

To provide references to guide planning and design of “Sponge City” scientifically,and from the prospectives

of urban hydrologic cycle and stormwater managements and technology. three key elements (plant interception, soil

infiltration and permeable pavement infiltration) were put forward. And the ecological function and influence factors of

plant interception, influence factors of soil water infiltration, and the structure and infiltration ability of permeable

pavement on the aspect of Sponge City construction in small scale were reviewed. The potential and function of

stormwater retention and management of the three elements were then described. Finally, attention and research

direction of future applications of the three elements were proposed respectively for promoting stormwater management

capacity.
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Table 1 Vegetation canopy interception rate of forest,plantations and urban plant

H B/ Y
Type Name Interception rate
W Pinus tabulae fomis™*'") 18.90~35. 80
HWakErE A Platycladus orientalis™® ) 13.30~25. 90
HGE = A2 Picea crassifolia?V 25.70~37.50
7L A JIE RS AR Quercus aqui folioides™ ™ 16.50~35. 80
THEY wmin £ Ph yllostachys pubescens™ 7.40~25. 30
¥t Eucaly ptus®®) 8.60~10. 70
¥e B #F Quercus variabilis™™ 11.30~34.10
% - i it .
JiI#8 Robinia pseudoacacia™*" 17.50~30. 20
FEL Pyrus calleryana™ 7 (3 H i 41 Davis, America) 15. 00
A Gingko biloba ™ (3 E B 35 >% Oakland, America) 25. 20
W Liquidambar styraci flua* (3% E B ¥ 2% Oakland, America) 14. 30
ok ¥ Citrus limon™ (35 [H B 57 22 Oakland . America) 27.00
MRE Canarium album U (PGP F Bl /R £ B Cordova, Spain) 34. 90
AETE# Pseudotsuga menziesi™® (Ml & K K AR % &8 & /& & W British 49.10
Columbia, Canada)
T M A5 Ficus benjamina™ (8P4 8 72 F 5 B T Quere'taro, Mexico) 59. 50
B L) A Mg Camelia sasanqua™™ (1 [E R B Kunming,China) 32.00
AAMEA Loropetalum chinense var. ™ (4 [E B H] Kunming, China) 36.50~55. 10
4EPK T Zoysia japonica cv. Lanyin Mo, 35! 14.63~21. 28
B LR poa. Pretense cv,Rughy 11 54 16. 48~17. 18
W2k % Festuca arundinacea cv. Pixie ") 15.19~21. 20
T

{84 % Elytrigr Elytrigria repens B

i F AR Cynodondactylont™

35.00~57.00

40. 60

LR B Pennisetum alopecuroides B% 45.35

T AR5 ORI A K BT TR X

Note:City name in brackets is the place where the tree located in.
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Table 2 Influence factors of plant canopy intercept quantity

TR A5 B

Grey correlation

EAISES

Influential factor

WS HCR

Relationship of the influence factor and interception rate

degree
Wée T Ak 0. 86 TR . B e T o RS R AR
K I o] 548 0.79 TN B R T ES LK.
Ik T (1] - 7 B S B e AT S AR T MR R R ) R T MR L R B R RE
R
T 0.65 e sz 1 T R et 7 e e AR T R L R A MR B K
s tirgi:a 0.55 T R A A A RR R L R R R 5 AR R LA A
Mk 0.73 S A G R R R 0 K LR X
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5% =SB AKmE.
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Note:“—” means none relationship. The same as following tables.
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Table 3 Permeability of some types of soil

e &y Fa iz G HE/ (mm/h) KL A/ (mm/h)
Soil types Permeability range Average steady infiltration rate
>+ 744. 0 —
W+
B+ 60.0~154. 2 64. 2
e 15.0~117.6 56. 4
it b [ kY 46 4 14.4~109. 2 42.6
Rl 5 4 £ 1.7~102.0 11.4
A b 4 1 13.2~66.0 31.2
fiigs A 4 4.2~43.2 17.4
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5 >5.0 mm MR R ABR/NT 42.0 mm/h"" .
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S e B I O R R R A R R 4R Y Ak
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Fig. 1 Structure of permeable pavement
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Table 4 Type and permeable performance of permeable pavement surface

B R/ (mm/s)

PU IR L/ MPa

757K Bl 4 2 . i FH 3
Permeable Compressive
Permeable pavement type Scope of application
coefficient strength
W 35 375 7K it 0.20~0. 74 28.1~48.9
Vet % K it 0.10~0. 29 30.3~39.3
) ANATE) 5. B L
Tk W K g 2.83~18.84 28.7~35.8 o i
B GE R A GE
B WK O K % 0.11~0.62 25.8~65.2
TR R i K 2 0.20~17.62 21.0~58.3
IR e T E + 0.65~10. 00 15.3~102. 8 15 % 35 HL 3 7E 3
B0 i ol
Ui RS 0.03~0.97 — EML B 408

W B KEE B K RBAR N >0. 1 mm/s,

Note: Permeable coefficient standard of permeable pavements is =>0. 1 mm/s.
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Fig. 2 Three elements of “Sponge City” system construction
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