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Research on the application status of plants in rain gardens in Hangzhou
WU Wenting', ZHOU Tingting”*, REN Yi', MEI Yi', LI Zhixing'
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Abstract: [ Objective ] Using the field research method, this research is aiming at the constructed urban rain garden
projects, from the perspective of the plant resource application, multiindex investigation and evaluation was carried out,
the existing problems and optimization strategies were analyzed, in order to provide the inspiration for rain garden.
[ Method] According to the distribution of rain gardens in Hangzhou urban area, 17 representative rain gardens were
selected to be researched on them from the overall application status of plants, plant ornamental characteristics, plant
species and structural patterns in different sites and plant ecological characteristics and types in different rainwater
treatment areas.[ Result] (1) There are various types of shrubs and herbs in the rain gardens, where the number of herbs
is dominant, while the application of trees is relative less; (2) In the water storage area, the plants that are more
drought resistance, water resistance, pollution resistance and purification ability are mainly planted. In the buffer area,
plants that are more resistant to drought, short-term moisture and rain erosion are mainly planted. In the marginal area,
plants that are more drought-tolerant and more moisture-resistant are mainly planted; (3) There are 66 kinds of plants,
which belong to 36 families and 51 genera, with the most species of angiosperms, accounting for more than 90% ;
(4) The most widely used plants are in Gramineae, Rosaceae, Cyperaceae, Cedaraceae and Leguminosae;
(5) Herbaceous plants are mainly perennial, the proportion of evergreen and deciduous shrubs is not much different, and
trees are mainly deciduous plants; (6) The proportion of ornamental plants is the largest, accounting for 53.03%, and the

colors are rich, among which the purple and white plants are accounting for the most. [ Conclusion ] The overall application
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status of plant resources is good, but there are also some rain gardens that need to be expanded and enriched in species

diversity, such as a lack of plant landscape hues and seasonal richness, a single plant hierarchy, unreasonable plant

configuration in some places, and poor plant maintenance in some sites and other issues to be optimized.

Keywords : urban green space; rain garden; plant resources; application status; optimization strategy; Hangzhou City
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Table 1 An overview of the investigated rain gardens in Hangzhou

7K A6

ST \
site name built year rinwater area of space
garden green space

T3t/ Fd Guyuan Park 2016 1.53 8.50 A
ZR 151 % 117 S 23 Bl Donghu Road Civie Park 2017 2.29 5.81 NG
B4V Chunhua Park 2019 1.38 4.71 A
RIS B Qiantang Ecological Park 2019 4.77 10.67 YNT|
75 FIEREF /3l Fong Kadai Country Park 2018 2.63 3.26 N
2P Tolk gtk A Zhijiang Cement Factory Industrial Heritage Park 2018 2.04 3.10 NG
FHAESE Meizheng Garden 2018 0.85 6.70 JEAEIX
R PEAEH X Nanban Lane Community 2019 0.76 4.60 JEEX
FH M /NX Chunsenliwan Community 2017 0.71 4.70 JEAEIX
L7k AZK Shanshui Family 2004 1.86 14.80 JEAE X
45 I, Dexin Morning City 2012 0.73 4.20 JEAE X
SR /E# left bank of Mingcheng Lake 2012 0.64 4.60 JRAEIX
PRAEEAR T By I PEE % 11 Baochu Road Stadium intersection and Xixi intersection 2016 0.02 0.02 Biegi2S
Rt 41 X 552 58 fLHF green belt beside the street in Hengjie Community 2016 0.08 0.08 iH fi%
B B K HBE Wisdom Xintiandi road section 2016 1.06 1.06 LR
TR AR5 TR Dingqun street ecological pollution interception project 2018 0.05 0.05 iH [
BRI RS 1L the green belt on the south side of Xuanhang railway 2017 1.01 1.01 IH [
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Table 2 Application ratios of arbor, shrub, grass

and evergreen to deciduous plants
FRA arbor HEA shrub HA herh
LS g ok w o 2L b

evergreen  deciduous  evergreen  deciduous  perennial  other
2 6 9 6 12 1
2 7 10 9 22 1
2 9 12 10

TiH

item

ABHL family number
JBAL genus number

Tk species number 32 1

P 1%

species proportion

3.0 13.6 18.2 15.2 48.5 1.5
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WrF g P E R A B (Poaceae ) (7 &LEL
33.3%) .75 Ft (Rosaceae ) (5 EXY 15.2%) 75
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diaceae) ( i BV 12.1%) . 5. F} ( Fabaceae ) (
S 6.1%) %/ DHORFHD, hH R FEA SR
J& (Iris)4 Fh Mg ( Salix) 5% FIF2 & ( Taxodium)
¥ 3, BEFLJE (Scirpus ) B & (Acorus ) AT
J& (Arundo) 758 ( Miscanthus ) .36 N )& (Canna) |
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Table 3 Application ratios of gymnosperms and angiosperms family, genus to species and arbor, shrub grass

) " " TeAFIEL TEAFIEL
A fﬁy /% Eﬁ(‘ /% Sﬁi HH/%  abor /% shmb /% RAR N9
plant type number proportion number proportion number proportion species proportion species proportion herb proportion
number number

BTy 6.06 3 6.12 5 7.58 5 45.45 0 0 0 0
gymnosperms
%ﬁﬁm 31 93.94 46 93.88 61 92.42 6 54.55 2 100.00 3 100.00
anglosperms
At total 33 100.00 49 100.00 66 100.00 11 100.00 22 100.00 33 100.00
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Table 4 Classification statistics of ornamental characteristics of plants in rain gardens

UL A T ARFPZE arbor type HEARFIZE shrub type FEARFIZA herb type Rk
pramental i st it Lok iy species
characteristic evergreen deciduous evergreen deciduous perennial other number
WAL ornamental flower — — 9 20 1 35
W ornamental fruit 1 7 3 — 1 15
NI ornamental foliage — 4 3 9 — 23
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Fig.1 The analysis on species number and life form of flowering periods and the color system of

flower plants and fruiting period of fruit plants
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Table 5 The analysis of plant species in 17 rainwater garden green areas in Hangzhou city

ST T+ K arbor HEA shrub B herb ﬁ'éﬁ( R AR
site name s st st N BAEAE 12 4 :1}1;(;}1)2 cultivation model

W35 Guyuan Park 1 3 — 4 12 — 20 TeA HEN FA
ZRIH T RN Donghu Road Civie Park 2 6 3 7 20 1 39 TR FRHEE JEIN R B
FAE/)\ B Chunhua Park — 4 2 4 13 — 23 TrHL HEM FA
8NP Qiantang Ecological Park 2 8 5 9 25 — 49 TeilE FeHER WEN HER A
T IFEREF A Fong Kadai Country Park 2 7 4 9 23 1 46 TEAR FRBL BEM BETL B
ZITKIRS Toll3#thk A Zhijiang
Cement Factory Industrial Heritage Park ! 6 3 7 18 o 33 A Irile A R A
SEBAESE Meizheng Garden — 2 1 3 17 — 23 FeAR MEM FEE A
FMiPEHEALE X Nanban Lane Community — 2 1 4 15 1 22 oA T FER A
FAMMS /X, Chunsenliwan Community 1 2 1 3 18 — 25 TEAR JEM JERD HN
17K A Shanshui Family 2 4 — 6 9 1 22 TRiE FE\ EH
845 HLI Dexin Morning City 1 2 1 4 11 — 20 TeE GER A
I 75 5 left bank of Mingcheng Lake — — 2 1 3 12 — 18 TEE GERL B

2 2517 2 g
PRAGHETS APGRIED Baochu Rood — — 2 13 1 16 WA MR B
Stadium intersection and Xixi intersection

e 1K 7 3 S Al Ak ide ; .
BUBTHED #7558 SR (LAY green belt beside 2 3 6 12 — 24 Tl TN S A
the street in Hengjie Community
PR N T
] 1.;:\39?35%"51 Wisdom Xintiandi Road o 2 | 5 14 o » Tl oAk
section
TR A S®IT T Dingqun Street N

_ _ y M

Ecological Pollution Interception Project ! ! 3 10 15 TRA TR A
Bk N % o L .
E TR RS M 5 {3 the green belt on | ) ) 4 1" | )1 Fotr FE WM T

the south side of Xuanhang railway
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Fig.2 The schematic diagram of the function zoning

of the rainwater treatment area
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Table 6 Species and ecological characteristics in different function zoring of rainwater treatment areas

KA KL EE
e IX il A hEs X bEEi A5
j;’ﬁb)}"[ EE/LaT] e i *ﬂi s HP R WA A HE
function zoning of  plant life . ecological function zoning of  plant life . ecological
rainwater form speces characteristics rainwater form speces characteristics
treatment area treatment area
FE AT Arundo donax P BHLEL Vetiveria zizanioides B
e Hydrocotyle vulgaris FR PG B3 Cortaderia L
Lythrum salicaria LIRS selloana var. pumila T
B Cyperus alternifolius AP FEJI4E Thalia dealbata Higi
AEENE Iris ensata var. hortensis EAR Wi BN Cyperus papyrus ELIE P
#KIX AN VN B Iris pseudacorus ALl AEM-FEE B Arrhenatherum FHRPIA
. water B Iris tectorum gLl FAX ZEX elatius cv. Variegatum fif 57
storage area
¢ B Acorus calamus ELRFIRG waler storage SARA R % N# Canna indica E=R(TR |
THE S Iris germanica ELIR G b?lrf?jr zr::a K2 Scirpus validus R
P44 Phragmites australis ELR WG IKZ Scirpus validus Eigi
1 B3 Acorus gramineus EOR PG 21 Zizania latifolia E=RATE|
i Arundo donax PG FiHi Typha angustifolia Hin
TRHOAA Pinus elliotii m‘% ‘mﬁf : IEIH’%}\E . E=RTAE|
" RS Cannaceae generalis cv. striatus
WA L e .
}’Ejj‘*} Taxodium mucronatum X Tt iﬁﬁ?k/E' AN Stipa lessmgmnu Rl AlL|
Cryptomeria fortunei A - KTEL Juncus effnsus FARE
B4 Sapium sebiferum it K B W4 b * Aucuba fit ki
&K Taxodium distichum [REERIY ¢ Japonica var. variegata
B * Prerocarya stenoptera fif K 1 ZhK WA BRI * Aucuba japonica fif K
FALTIVN FEH) Salix babylonica Tt LK B buffer area Nf& k™ Fatsia japonica HRRE ST 5
. . . [GRENGEEN ZAEERA SEWHT Viola philippica FA N
IKKZ Metasequoia glyptostroboides itk PTESER
. . N R Yucca gloriosa ; 3 \%% N
A% Taxodium ascendens MR B it K
M Salix matsudana fiit S K D5 " ZIAEREA Loropetalum TR Bk
Kf R (REFED ) it F-5 it chinense var. rubrum o
Euonymus japonicus Tt ki hIX Gh%IX A ZLMZE* Prunus cerasifera f. LR
» e HE R4 * Fuonymus it 5 hufferA area and atrapurpurea P KR
KX S WA Japonicus cv. Albo-marginatus it 7K marginal area T Phalaris arundinacea ERAE|
water storage e SHERAR L H Ulis fulv N R
area and JATHE Nerium oleander i ﬁt}? LS B Hemerocalls fulva EH T
buffer area 7K 1 A A W HZE Orychophragmus i
SN Nandina domest GRUNGE TN violaceus 8
andina domestica i K3 %%ﬁﬁ T@H\f Broussonetia papyrifera ﬂf{%%’:jﬁﬁ%?ﬁ
I Salix i " ST o
integra * Hakuro Nishiki’ W R WkE Koelreuteria paniculata 5% A
T ontanesia fortunei 5 Tk Kk Pyracantha fortuneana (R
F 4TE e w - = T
TEITHEA K IEZE Hibiscus mutabilis W:Fg;@f . PN élfquEﬁﬁR dPhx;t?ntan m%;—-f}f% :
7K raseri‘ Red robin K
hé
AKBE Hibiscus syriacus 5 A mai?iil[zarea TR lex cornuta TS A
i 7K X TR Acer palmatum AR AT K B
L Amorpha fruticosa T T K 430 Cercis chinensis 5 AT KR
B Miscanthus T T A 225 * Malus halliana iR SPuRiTS
P sinensis * Zebrinus’ W5 * Chaenomeles speciosa i T 5 BoKiiE
A Miscanthus sinensis i » EEE Carex * Evergold’ FE T K
¢ Gracillimus’ BRI FRLLEEE Carex buchananii FE AR

A B ARG BB, ANAE « 38 AR ORI AR . Species with * are plants in poor growth condition, which without *

are plants in good growth condition.
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