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Fig. 1 Simulated concave green space reaction device
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IR FEMIDIRT ¢ BX 120 min, P oARITRWEI, a; Y NRIRAR, AW 0.85; F AIL/KEA,
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Fig. 2 The movement of water bodies and the occurrence of air pressure in soil layers during
the rainfall infiltration process (P=3 a, T=120 min)
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Fig. 3 Changes in air pressure inside concave green spaces during infiltration
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Fig. 4 Instantaneous water infiltration rate of concave green spaces under different rainfall intensities
(rainfall duration: 120 minutes)
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SIEARLAARAG R F AR 20 Btz HIR S ACRAIE R, SRR mAUKIRBE KL K, A R
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Fig. 5 Instantaneous water infiltration rate of concave green spaces under different soil moisture contents

2B TR IS KRR M R 5 TEIDREKEEM-ESIIEPLRUTISKER
BB KR, W 5 s, FEE MK A& T Table 5 The average infiltration rate of green space during
N, S EmACLE BN . NSRS E rainfall infiltration process with different soil moisture contents
FHL 3 R-EHE KR T I SS9k — A (L5 )
HEHRRGER N . ARMBTSmRb . T T waanm | B A
HE SRR UHERTR , el AR v

1.47 1.38 0.68
REABN, PEKERRS LR o o o
Wb, DO FURIRE KRR AR SR - o o

U, R T Y SR N 2.1% I, 35
FEEMG. BEDN, Bk RS A, ST R IR, BT B AE3438 K
BOREYN, RS ABIIRRE A, TSR 0 30 5 =+ AR H e SR, &
ISR B R M CAR L P U . PRI, S35 /KGR 38 S /K R A R s/
MHIEEIKREH 2.1% WK H] 19.3% B, FBE%H 0.68 mL-s™ FF&H] 0.06 mL-s ™',
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25 4 cm W) . G 6 Fir Jy AR SR R 3

W
(=3
S

SN TSRS —FUREETHRR ITERE
FFFRE Y 20 min 1, BEEFEREFLLE T, T
R R TRk SR, 15 R N
TR AR N SRR, S 0 500 1000 1500 2000 2500 3000 3500

TR R0 R IS PR b, [ i
SRIEEAETE—5E 2. AT RBE wr F Mk 6 TRERRM TG NSRRI
S PR 2 e 3 HAE A%, A 1 171.1 Pa Fig. 6 The trend of air pressure changes in sunken green
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1200
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AR diameter under stable infiltration state
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The variation of air resistance in concave green spaces and its influence on
rainwater seepage process
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Abstract  This article mainly studied the changes in soil pressure in concave green spaces under different
rainfall conditions and soil properties and their impacts on the rainwater storage and infiltration process. The
results showed that the air pressure in concave green spaces was generated later with deeper soil horizons. The
maximum air pressure in the surface soil (0~10 cm) and middle soil (10~30 cm) was similar, while the
maximum air pressure in the bottom soil (30~40 cm) decreased, mainly due to the decrease in soil air content as
the depth of the soil layer increases. The air pressure inside the concave green space can be divided into four
stages: latent period, ascending period, smooth period, and slow descending period. The pressure inside the
concave green soil was significantly affected by rainfall intensity. When the rainfall recurrence period increased
from 1 a to 3 a, the peak pressure in the soil increased from 697.8 Pa to 1 101.5 Pa. The generation of pressure
affected the infiltration of the water accumulated at the surface. When the rainfall intensity increased from 1 a to
3 a and 5 a, the required infiltration time extended from 320 min to 750 min and 960 min, respectively. The
pressure inside the soil increased with the increase of soil moisture content. When the soil moisture content
increased from 2.1% to 19.3%, the maximum pressure increased by 97%. During the stable infiltration period,
the infiltration rate decreased from 0.68 mL-s ' to 0.06 mL-s ', and the runoff infiltration amount within 60
minutes decreased by 98.8%. The vegetation cover had a relatively smaller effect on the air pressure inside the
concave green space. The research results can provide guidelines for improving the regulation and storage
efficiency of sunken green spaces for rainwater runoff and enhancing the absorption, storage, and slow-release
effects of low-impact facilities on rainwater.

Keywords concave green space; air resistance; rainwater runoff infiltration; infiltration capacity
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