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Fig.2 Land use distribution(A) and green space status(B) in South Lake catchment area
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Fig.3 Division of South Lake catchment area in Wuhan sponge city planning
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Fig.4 Results of the generalisation of drainage network in the South Lake catchment area
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Table 1 Values of LID measures

) v o =P S LIEE S TR [ 2
FE i MK - L SR
. Complex concave-down Simple concave-down .
Control surfaces Relevant parameters Green roof
green space green space
FKIEE /mm Storage depth 200 200 50
Ei)= T 25NV Vegetative volume fraction 0.2 0.2 0.2
Surface F 12 T R ¥ Surface roughness 0.2 0.2 0.2
R E /() Surface slope 1 1 1
JEJE /mm Thickness 300 300 150
LI Porosity 0.5 0.5 0.5
NI, .
FHE 77K AE 1 Field capacity 0.3 0.3 0.3
Soil HiZE /5 Wilting point 0.2 0.2 0.2
7K #/(mm/h) Conductivity 40 40 40
FKH I /() Conductivity slope 10 10 10
% 7K 3% /mm Suction head 3.5 3.5 3.5
JEJZ /mm Thickness 300
NS LI L Void ratio 0.75
Storage Bi5 MR Seepage rate 50
4 #E M T Clogging factor 0
i R B Drai fficient 4.7
Hok2 it R4 Drain coefficien
. it 5 4L Drain exponent 0.5
Drain
W #% i /mm Offset height 10
JEFE /mm Thickness 150
RS ‘ ’
. FLBR L Void fraction 0.5
Drainage mat
FEM 2 T A H Roughness 0.2

O VRIS 5o AT FE 9375 1B 20 4 b i

TR AT ATYE 45 A 45 MR iV 2 R AT
e, UEATRE BRI 45 ol , ELAAR LU 38 B A TR AN
mE 2R,

2 HR5HMH
21 EHIESERIL

DA IS AR R T H . 2R 6520 AR AR A

AR R N Y 24 h TR R S, AT DL A R
TFF 5 DX 3585 Y 403 A A0 1 s 7 S AR RS T R B 3 1
/J\F&ﬂﬁ%;#ka@uﬁﬁ“,,\ElﬂlmﬁTEléiima&a_‘r SOl

Z T 1T o b 0 3 155 X AR B 1 D AR R A 25 A8
j:o B 25 R R, SO & (S1-1 1% & (S1-2 1 & .
S1-31# 5 . S1-4 15 5 . S1-51f 5 .S1-6 1 5 .S1-7 1%
SR S1-8 15 21 A AR AR U L 8 428 1R 40 1A 40.10%6
59.13% . 61.00%. 62.35%. 63.47%. 59.00% .
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Table 2 Detailed set of planning scenarios %

AR A AT [ =
g WEIERL A PR Gk
Scenario Sponge Complex Simple Green
renovation  concave-down  concave-down roof
area green space ratio  green space ratio ratio
SO 0 0 0 0
1 20 20 0 0
2 20 30 0
3 20 40 0 0
4 20 50 0 0
5 20 0 20 0
6 20 0 30
S1 7 20 0 40 0
8 20 0 50 0
9 20 0 0 90
10 20 0 20 90
11 20 0 30 90
12 20 0 40 90
13 20 0 50 90
14 80 20 0 0
15 80 30 0 0
16 80 40 0 0
17 80 50 0 0
18 80 0 20 0
s2 19 80 0 30 0
20 80 0 40 0
21 80 0 50 0
22 80 0 20 90
23 80 0 30 90
24 80 0 40 90
25 80 0 50 90

60.90% .62.27 % K 63.40% , 0] LAF H Hrp 342 3
s R SR R AR R U > ] B R [ S, (HE B
Z T M2 by 1) O AR A IR B SR R ORI B X
FER RGNS T R A
T T o bt IR A AR A 2 T 2 AN A 2 W, 7E 24 h )
BF ] N EA WA B B 1) T A B K2 R HEKZ

%3
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— B0 H R A 0 AT R S D B 4 A R RN S
T, TR BT Tt i A ) RN il B b 8 T A AR R
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RNo B8 AT, $E R MGk b R 0 ket HAR RO
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A Nkt 2 10 2 5 /9 S1-9 ) S1-13 FIf 5t 4%
THIERE N 3N, ol LUE AR Tk fexd F142
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Table 3 Runoff reduction rate with different concave-down green space ratio under the scenarios

with green roof and without green roof %

# 4t Scenario

RNk / % Concave-down green space ratio

0 20 30 40 50
PR % (2 R M i%
FEAIECE (. RIS PRIURL) 2831 4155 4357 4515 4647
Runoff reduction rate under the scenario of simple concave-down green space and green roof
P M R (i =
PR F RS0 0.00 3156 3474 37.02 3891

Runoff reduction rate under the scenario of simple concave-down green space
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Table 4 Changes in peak flow with different concave-down green space ratio under

the scenario with green roof and without green roof

T M&EHR /% Concave-down green space ratio

%%t Scenario
0 20 30 40 50

I 75 B (i s SIEs 3/s
DR (5 SO IR IRERL)/ (/) 30064 21978 21934 21910  219.07
Peak flow changes under the scenario of simple concave-down green space and green roof
kg (] % ¥/
DR (. RIS (/) 32169 22595 22511 224.80  224.66
Peak flow changes under the scenario of simple concave-down green space
SHE DA 325 B I R 32 (i % 2 i 45 0
s T(llumﬁlﬂjii—_( TR BT U1 2 b - 3 T ift)(ﬁ 374 3168 3181 31.89 31.90
Peak flow reduction rate under the scenario of simple concave-down green space and green roof
R IR R (5] % Y
DA A (R B R T Sk b ) / %6 0.00 29.76 30.02 30.12 3016

Peak flow reduction rate under the scenario of simple concave-down green space

T T g X A () RS0 3 0 194 e 3 A )
WA FH A [R] , (EJ2: 0 0 1 ek 9 T 42 iy 2 [ 4

iy P T R e AR 4R T T 4 i A 3 I A 0L 45 SR AR
L, R, PSR M43 2 50 % 19 S1-8 4 5t A 4]



178 e ol K

943 %

¥ AR

HEFT 3BT (2 5) o T M b X 7K DXt A 3 3t 14 1)
I 25 o 7 T LA A 39 DR /), 2 TR M o /)

LT 10 2 T R A A A A RO X — 4R
WAE RS S5 2 15k,

RS TREEHHAEWMEET LA RIER]BZL

Table 5 Changes of peak flow reduction in the concave-down green space under the rainfall

events with different recurrence periods

5026 1 ISk A R Pk Lt/ (m?/s)

Peak flows under the scenario with 50 %

VR S F

Rainfall events
concave-down green space

-l Q‘ ‘DAi:‘_nlt »:;H:.m&3t IS8 3 S .
TC T M4 b e 1 5 T bR 4/ (mP/s) SR %

Peak flow reduction rate

Peak flows under the scenario without concave-

down green space

P=la 224.66 321.69 30.16
P=2a 302.83 431.28 29.78

P=3a 351.66 498.97 29.52

P=5a 417.00 588.63 29.16

P=10a 512.18 717.86 28.65

P=50a 752.45 104115 27.73

22 mEAEEXTLL LR R R TR AL Y455 0] RLSEBE 6506 YARAR IR S

S5 X T SR AT W S R R T R R H .
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Characteristics and scenario simulation of rainwater runoff effect
reduction in urban catchment zoning green space from perspective of
blue-green synergy :in case of South Lake of Wuhan

WANG Mengxi', HOU Dongrui', WU Jing”, MA Chi',ZHU Chunyang'

1.College of Horticulture & Forestry Sciences, Huazhong Agricultural University, Wuhan 430070, China;
2. Wuhan Design Consulting Group Co., Lid., Wuhan 430024, China

Abstract In recent years, there has been a shift in the approach to using grey infrastructure for rain-
water and flood management, and the rainwater and flood regulation and storage function from the perspec-
tive of blue-green synergy has begun to be emphasized. To explore the reduction effect of various green
space regulation methods on rainfall runoff, taking the South Lake catchment zone of Wuhan City as the re-
search object, this paper simulates the changes in the total annual runoff control rate, peak flow and peak
time under the sponge green space renovation measures based on the SWMM (storm water management
model ) , revealing the effect of green space on reducing rainwater runoff in the urban catchment zone from
the perspective of blue-green synergy. The results show that: the transformation of concave green space
with a scale of 20%-30% for urban catchment zones can achieve the sponge city construction goal of an an-
nual runoff control rate of 65%.Among different sponge green space transformation measures, there is no
significant difference in the effect of complex concave-down green space (with aquifer and lower pipe) and
simple concave-down green space (without aquifer and lower pipe) on a single rainfall event. However,
the performance of complex concave green space will be more significant for long-term and multi rainfall sit-
uations.

Keywords blue and green space ; rainwater runoff; storm water management model ; catchment ; eco-

logical effect; scene simulation
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