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Abstract: This paper simulated the extensive green roof devices with different structures based on
rainfall and runoff monitoring data, and investigated the factors affecting the simulation accuracy, so as to
analyze the simulation accuracy of extensive green roof model. The device structure, simulation continuity
and rainfall characteristics were the main factors affecting the simulation accuracy of the retention
performance. The model parameters of extensive green roof devices with different substrate types and
scales could not be transferred to each other. The model parameters of devices with the same substrate

type but different layer thickness could be transferred to each other, and better simulation accuracy could
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be obtained. The model parameters of the devices with different drainage layer materials had good

transferability. The simulation accuracy of extensive green roof in continuous rainfall scenarios was better

than that in single rainfall scenarios. In addition, rainfall duration had a certain influence on the

simulation accuracy, and the longer rainfall duration improved the simulation accuracy.
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Fig.1 Experimental device of extensive green roof
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Tab.2 Monitoring natural rainfall event

characteristics during the experiment
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Fig.2 Sensitivity analysis of key parameters of extensive

0.8

green roof

2.2 1RBEVSHRFEMLEHIE

BRI SR A E VR 2017 4E 8 H 5 H B9S2 [ v
A , S8R E R 2017 428 H 13 H A5
o T AL A AR A L 2 800 BT TR] RP Y LR 0. 60~
0. 85 E\ Ul 47 0. 53~0. 81, 2 B4 iiF 11 18] R 75 [F
$90.51~0. 83 E LI} 0.51~0. 85, MK ,#
FE ) 5S8R A% 2 - S e AN () 28 AR R B
J2 T00E A A OO, o] S SR TR T 8 4L
G307 -

TEHL 2017 45 K SR B TR A0 AW 00 448 30 25090 i o
A ag (02 DA T 2L ML, 430 4l 5 ik
R W B ADUAR [] () S A TR T S50 ik . K13 L
BT fRT B R (0 o THUAE 13 Y A 1 5424 v 0y s 1
BE R A, A T AR EN REY ST
0. 85 E\ fH¥1 5 T 0. 70, Ui B AHHE T B3 UK [ FR A

134 -



www. cnww 1985. com

FRARAE , 5« ] S X2k & 2 T G 2R ABE DR A b 0 R ve B &

%395 %15

AU, 1 B Uk (0 o UL KU T < PP AL v ) A 0
S I L 2 ) AT S A — B . SWMM AR
FIRARAL TR A RS (HAEL SR
A e SN B AR

PEAT SRR E T, AR AR LB AT R i 2
B, AT RAE— 20 F T A a6 RO A (5 ) THASE
o AT G2 BOBUE A T 4R HeH6 R
U S BGHAT SRR E A R 5 R oA o 7
A Tr] B U (0 o2 THURE B A A B S 8000 o A~G 3L 7

1.0 0.4
=08 <03 : H, K3 PR . A SEYTE SWMM FE A5 Bk
B b e
CR € o2 SEAE R
= 04 = .
W ° K N TETE Y 5%
2 eos B ok £3 SWMMEEEEMSHIE
' A Ey=0.89 1 FE\=0.82 Tab.3 Parameters chosen for calibration in SWMM
0 02 04 06 08 1.0 0 01 02 03 04 ¥ A B C D E F G
S /L SEMAR AL Porosity 0.50 | 0.48 | 0.58 | 0.50 | 0.51 | 0.54 | 0.50
a. TID-R-100-0.5 b. TID-R-100~1.0 Field
0.42 ] 0.30 | 0.32 | 043|043 | 043|040
0.8 1.2 Capacity
06 _ 1.0 Wilting Point | 0.02 | 0.05 | 0.07 | 0.09 | 0.05 | 0.03 | 0.10
12 “\5 0.8 Conductivity/
& ga ¥ o6 . 509.3 1 605.6 | 395.8 |460.4 | 788.9|828.3|963.1
o =0 . (1)
® 0.4 —
02 R2=0.89 R=0.91 Conductivity
_ - 477 | 19.5 | 12.8 | 59.2 | 47.5 | 34.6 | 444
E=0.70 0.2 E=0.77 Slope
0 02 04 06 08 0 02040608 1.0 12 Initially
. . 83.8 | 35.8 | 39.7 | 82.1 | 82.8 | 75.0 | 73.1
SN /L S AR /L Saturated/%
>. TID-R-100-1.5 d. TUD-E-100-0.5 e Y N N > N
L ‘ V7 LRS00 A G DL, 0 B 2 B A i
o o i B SRS 1 B 0 5 3 R
S 08 THURE AL SR TE KL T 2 IR i R BT R A2 (HEK 2 A
KH A M H- ]
= 06 S TN FAE AN 6] S5 T 5 HA W B Rk
K ] s N
=04 AN R 2 B0 AE 2017 4F 13 3 KRR AT %
0.2 y . ALY NI NN
. 717 B a2 T e B AT AL RN S5 R

0 020406081.01.214
SEIMARGR/L
f. TID-E-200-0.5

0 020406081012
S AR /L
e. TID-E-150-0.5
1.2

208
¥ os
=
04
0.2

R*=0.95
E\=0.72

0 02040608 1.0 12
SN AR /L
. TIC-R-100-0.5
B3 EHEXFERMENMENEREIT L

Fig.3 Comparison between observed and simulated

runoff of extensive green roof

2.3 ERUEMENRIMER S
2.3.1 & B A N AL P ) S
A 2ok Xk 2 A T A [ £ R Ak R AR AR

mE 4 Frs .

K 4(a) BFFH A EF =20 2508 B AR ] 5t
J5 )2 R R A i PRt € 2 T A v A P S . T
TID-R-100-0. 5 I TID-E~150-0. 5 & & %I )i () =
B2 A FE AT DUAH B G RS R ULE B M B A 5 TE
TID-E-200-0. 5 3R 15 1 240 F AR % 78 21 HAAth 2he
B . TID-R-100-0. 5 fl TID-E-150-0. 5 %& & fifi
HZECA F RS RF-YIME 53508 0. 49 F1 0. 46,
EyEXIE SN 59 0. 44 F110. 43, {H-A 565035k
R Y RN E((H KT 0. 50,

K 4(b) AR A D 4] 2 B AR [a] 2
Jo J2 b 2 A ] o (0 2 0 A A P S . AT
TUD-E-100-0. 5 R FH S 54 A B , R Al Ey 1Y
S4B 4391 0. 44 F110. 40; TID-R-100-0. 5 % S
B DG, R E B-F 3515 5 51 4 0. 42 F
0. 39, Wt BH AN [R) 56 o 23 i 25 174 ] B 5 o 0 J2 TOU AR 7Y

+ 135 -



% 39 &

%158

B oE 2 K HE K

www. cnww1985. com

SHONREM B RS , 5545 A AT 2 B Mk
A BEIR B R4y 1 B RUOR

SR A

1.0
0.8
0.6
0.4
0.2

0

RZ

BRATF

\?J"

—A\

0.8
. 0.6
0.4
0.2
0

E\J'S

N

1.0
0.8
0.6
0.4
0.2

TID-R-100-0.5
TID-E-150-0.5
TID-E-200-0.5

S A

TID-E-150-0.5 HA{fA{AWAAH

TID-R-100-0.5 F{

LR 0
a. JEFUR IR

TID-E-200-0.5f —f }k

TID-E-150-0.5} | &

TID-R-100-0.5

B D

0.8
. 0.6
0.4
0.2

EN%

I

1.0
0.8
0.6
0.4
0.2

RZ

TID-R-100-0.5

TID-R-100-0.5

TUD-E-100-0.5

SHAH G

Sy

0.8
2 0.6
=04

0.2

L

[N

TID-R-100-0.5

TIC-R-100-0.5
TID-R-100-0.5

g (f = T
c. HlK)Z2 T2

TIC-R-100-0.5

1o} S84 BB ZRC

0.8
L 062 :

ST e m

0.2 / . .II‘

0 .

0.8 L « T
4 0.6 ;
= 04 7 1

0y

O"?Q"?"?Q"?"‘!Q"E

T 71 71 9 1 1 T 7T 7

[ R L = R e R N = N = B e N e ]

S & & 5 & 2 & 8 ¢

= = o= oz o= = = = =

8 8 82 8 8 & &8 &8 -~

= = B B B B B = E
LR TR

d. R E I
B4 FAEMENEHEXGERMERRSHE T HEL
HERER
Fig.4 Simulation accuracy results of extensive green roofs
with different device structures under different parameter
groups
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Fig.5 Simulation evaluation results for extensive green
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