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Retention and lag effects of rainfall runoff
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Abstract: In view of the insufficient quantitative analysis of lag effect of rainfall runoff in low impact development
(LID) areas in the construction of sponge city, we evaluate the retention and lag effects of runoff of three combinations
of LID facilities including Parking lot-Rain garden, Roof-Elevated bioretention-Permeable pavement-Grass ditch,
Roof-Elevated bioretention-Permeable pavement-Grass ditch-Rain garden in Shenzhen Makan Environmental
Protection Industrial Park based on the observation data in 190 rainfall events, and comprehensively analyze the
influences of rainfall characteristics and combination of LID facilities on the effects. The results show that LID
facilities can retain 75.0%-86.5% of rainfall, and LID can retain 2.2-9.9 mm of accumulated rainfall before runoff
generation. Compared with the rainfall process, the end time, centroid position and peak position of runoff in LID

combinations lag 100-115 min, 30-68 min and 13-34 min, respectively. The series connection of LID facilities can
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help to improve the lag effect of runoff. With the increase of drought time before rain, the LID combinations

accumulate more rainfall before yielding runoff. With the increase of rainfall amount or rainfall duration, the lag

effects of runoff end and centroid position increase. While the lag effect of peak position increases with the decrease

of rainfall intensity and the advance of rainfall peak. The results are helpful to strengthen the understanding of the lag

effect of LID on rainfall runoff.
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Fig.1 (Color online) Layout of LID facilities and combinations in the study area
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Fig. 2 Structure diagram of LID combinations in the study area
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Table 3 Correlation coefficients between rainfall characteristics and retention effect
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P AR BT B LID 20 5 9 & 7K 5 i AR I8 B A K & A
M7 K 2 [ A, A T D ol E SR BT T
FRIT i B

x4 HRENFHSHERIMEEXRY

Table 3 Correlation coefficients between rainfall characteristics and lag effect

BANEELD LID 24 Ko T [T s Yk b V(A B SR e ADP
LID1 0. 525% 0.258 0. 410" -0. 091 -0. 198

L, LID2 0.610” 0. 488 0. 4467 0.082 -0. 166
LID3 0. 794" 0.285 0.491 -0.617 -0.243

LID1 0. 389" 0.517% 0. 349" 0. 055 -0.225

1 LID2 0.671% 0.551% 0. 509” -0. 021 -0. 062
LID3 0. 842" 0.112 0.556 -0. 904 -0.213

LIDI -0.214 -0.307 -0. 473> -0. 352" 0. 081

A LID2 0. 006 -0.023 -0. 415" -0. 080 0.013
LID3 0. 409 -0.228 -0. 320 -0. 768" 0.518

VHE0. 05 7K CRUI) L S 276 0. 01 ACF GOl - AR

FE3FPLID 25, TR 45 B 21 7 3 465 TR A e
Jei s 0] ¢, 341 5 WA T g st 552 4k 2 TR AR G, R WAHE Dy st
MK IRE RN SR, LID 41 A 0477 I 4 K A ] b 7T
BEBK . 7E LID1 A LID2 b, o, A3 i 2060 0 38 5
BV 0 ARG . ST BB (R A I K A
R A AR SR IR, R E K BB R AN LID it
R SHVEE b oh T B SR R R, SRR
3 B = 3 D B Y 22— B R ZE LID2 v,
B 0, W5 R R AR OG . Rk, LID 4
BAEDIR | WIESE S LA s R R i 5 rp
FEF I HH B0 PG AR 1 7 i ) A 85 25

Jo U E B I 5O AT A DA AAR B PEAS LID 44
X RN I R A S N . AE3 M LIDAA T, 5
B W O I 34 52 28 TR A OG s 7E LIDL AT LID2 H, oy
W5 7K R R R B o ARG, [,
LID 4 A7 DI . R s K FL (7 5 5 I 1)
o RN 2R A AT DA IR S 3 B AR T R

FELIDL ATLID3 A&, o, SR F 7
R TR o W S A OG, R I LID 2B e /e B 1Y
Rt RN =R PP BE T IS 5 L S R (B A e A, X
Lk 2 A5 R E (1) LID FE5 it 77 A S B TR 45 T
R T A A M 2 3R e LIS [R] (R 2508 — 2. TR, AE
LIDT FMILID2 W i R0 o A5 06 467 e B
BB IEA DG, XA BRSO IR & A e R RN HITHA
BF, LID 216 P9 7K 2 (B AR R B A 405 22 fie
Eopd A . X5 2. 3974 K B R TR 46 B 7= i T
Ui SRR 5 DA R S 1 i PR — 2

342 i

B BRIIIGS2 mi F J&/IN DX P 3 i AS [ 465 4 1)
LID 404, JFJE2016—2019 4F 190 37 Y% [ RF =4 14
PR W S0, 2 ) AR R AR G B AR A I T B
WERIGETT 4500, VAN T 3 LID 21 56 [ R Y 1
Foas EVER, IR SR ML T =& AR 5
BUONE, R T RN A Jo s N FR BRI 5. fF
FEAFH

1) ARSI T & /N X P LID 25 25 5% 4 1 7R e A7
B S 0 9 B VR, H G R K AR 0 1 L B o
690. 8 ~ 1 408.3 mm, & 12 i Hl W8 % Ky 75. 0% ~
86.5%, SEAHIE NN 127 ~ 975 mm, F-Hif
F2.2~9.9 mm 1y RIHREM A TG 0. A
BN 37 LID 21 A 252, AR K DX 8 P 325 7K Tt
B LA LID B i AR LB L LID it i A
FETE Z A& RIS P %, A
TR YRR ZKTS BE AR B, 7RI R I A K B T 2%
PR REZE I g O A8 T BE R0

2) LID ZH 45 F W0 S8 0 e s 00, i 2, g
WER AU I A 455 L BB A 101 ~ 116 min,  J T
Ji W R SO0 N 39 ~ 68 min, i i I TR 04 {1 47
"M 13~35 min;

3) ARFZ M K 4G BT B 80N R S5 800 5
R SR . FE R I I B3 R A B I
LID 41 A 0 4 it s P 25507 5 B 5 R T T 5 0
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