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Analysis on Rainwater Detention Ability of
Green Space in Northern Campus

SHI Tiemao ,YU Chang

(School of Architecture and Planning Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract; The maximum stagnant storage capacity of soil and vegetation in the green land that
absorbs and retains rainwater during rainfall is studied , and rainwater detention ability of green land
with different vegetation structure is analyzed too. The green space in Shenyang Jianzhu University
campus taken as the research area,the stagnation capacity of green space with different vegetation
structure types is quantified by experimental measurement and remote sensing methods. The stable
infiltration rate of soil in the campus is 0. 12 cm/min on average;the total rainwater amount of
stagnant storage can reach 63 117. 72 m’ for soil and vegetation in the 20 cm aquifer. In the case of
50-year rainfall intensity ,the amount of stagnant rainwater of the green space in the campus can be
reached 88. 15% of the total rainfall on campus. So the green space in the city has a very obvious
effect on regulating and storing rainwater. The green space with different vegetation structures has
different capacity to store rainwater,and the stagnant capacity of the green space is affected by the
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vegetation leaf area index and soil properties. The structure type of green space with tree-shrub-

herb composite vegetation has the strongest stagnation capacity.

Key words: campus green space ;detention ability ; soil ; vegetation intercepting
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Table 1 Green space statistics of various vegetation
types on campus
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Fig.2 The distribution of soil sample
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Table 2 Soil properties of green space with different vegetation structure
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Fig. 3 Soil infiltration capacity per unit area

3.3 HEWHKEENDH

AL e J22 T 7 P 2 o o A A
P2 T BRI SR Tk 2 b T Y A T A
PR Rk AR A R G A — A 2]
AT B T, AT LASE 3 %o R T ) 7 B 1
F AR A RR G o B i e SRR R AR

5 M AR P R S A P i o A 38 % R T
A ESE — 2 BA —E Rk ) 0w
R, T BRI, 7= A — o 2R ok
77, MR R et 18 DR /DN il R AR T g 7 A 1Y
TXRRE Y R T 5K A R/INIT e . 2 R K
KB Z )5, BRI, MO 3 B 1
SR BRIE A2 P30, BBt i A B £ R Mt
TR BA it RGN K 25 . DRI > B v
588 P A, it 4 ik B R 4 e 2 M A R o, A
5 B e 2 1 e Rk B g ) BT
T AR 2270 | TN 52 [ 2 4 5 M)

T8 1 3 B AR R G 553k 19 Landsat 1%
TSR KIRAT SN, 2017 4FH 2 0 T JUAE 18 3K
SAG PR B B i SR B TR 2E R
FH 2017 42 Z 03 85215, R ENVI 425
THE AR A (73 B9 30 m x 30 m) , Fi:
2% ArcGis BPFK 1 P 0 M A 24T — Wk 4
FIPEHCS m x5 m (%) LAT W& A | el
PN FRIARL Y 1 7 B R 0. AR P ) A ol A
BB R kg A (%) T R LA PR Xof o7 ) A
P2 B I K = (WL 4) .

-

) SRR B/mm
c¥ B 7:3.973 86
o f%:0

B4 Pk PH R SR el A i A P 2 ] o3 A
Fig.4 Spatial distribution of vegetation interception

in the campus of SJZU



55 4 1

AR 25 L AU el o il 5 T K BE T 23 A 703

THEAS 20 ke el PN Ak e 2 4 P B A
1.622.72 m*. 4% 50 4F — i (1 [ RN 5 ok 11
AR B N AR OE A B ROl 2.26% . G5B AR
Vel 2t AP 245 449 55 AN ) o b 1 5 B g T LA
B R el P B AR K1 g i 43 Ay W
(WLES) . —FlR AT MO A R AR

BERIRR I FE A - T (LI 4 (a)) , 5 —Fb
JERM IR - FEAR - R A A A M Sk
(ULIE5(b) ) . X PR B A A A 2 — By
LUNTIE AV RS NS e S NN
PR LE RS T T B R AipR 0L, PRt
I TR RRHE AR, o IO e 2 48 P K.

ot
N el R o e R S

(b) 7 KRB

5 FAMTEA - 5 TR - JEA - FA RS

Fig. 5 The sample of arbor-grass . arbor-shrub-grass green space

4 Z5 i

(1) Ph BH 2 50K 27 A% el 9 4 b 200 mm
FKJZE 5 KA Bl R B W K R A #)
63 117.72 m’ , 7€ 50 4F-— i (1% 5 W o B 45
TGS 2R Ny 88, 15% , BIAS el P 4 b )
WA RE SIS 2 UHRIE A el 9 50 4F — i F
S E R PR AR I K

(2) F bl N 2 b+ HE RS E A B RT3
0. 12 cm/min, & 38 7F B W9 5 2 b Al AR A
B KRN 23 164. 12 m*/h.

(3) L5 el P 45 R B 5 4 2R AL 4 M 1)
BN H BB BB TR - HER -
R 5 A 1 A BT TR R £ A
PERERAS, 7 0.33 m’.

(4) B IE A B 2 B R E R
1622.72 m® ,#58 # 0 2. 26% . i 1 K el 4%
b B 1 G AT TR R R R 7 A
AR SR, BA TR R A AR S A 2
% b 1) R B B D .

(5) A 4 X6 A2 el Py 4 b Vi 25 g ) A B

I, LR AE T 5 e I AH BLAT I
B R AR ROR DA 56, SR BB 25 AE ) 78
O AR BT 1A DR (Y AR O
LS X g AR A AR A5 A Y Bl
oAk, $ v S gl 25 B .

52 Sk

(1] A0, s B %, 45 JE T K SRR B IR

Wi IT KRR AN [ ], AT RE, 2015, 43
(2).:79 - 84.
(NIU Shuai, HUANG Jinhui, CAO Lei, et al.
Evaluation on the effect of low impact
development for stormwater management system
on the hydrologic cycle [ J]. Building energy
efficiency ,2015,43(2) .79 -84. )

(2] Sk, 200 GRW], 45, B TIT 4k R
B 2 b T Ut 4 SRR F Y < DA S T S )
[T]. Bl & 5T, 2018 ,25(1) :97 - 102.
(ZHANG Yunlu, LI Xiong, SHAO Ming, et al.
Study on green space stormwater management
based on urban green space system optimization ;
a case study of Tongliao [J]. Urban development
research,2018,25(1) .97 -102. )

(3] FMHE M) fE FEAAE 4. Al U K H &
RESHR AT T [ 7). 7K 1 e 2441, 2012, 31
(3) :44 -48.

(SUN Ting, NI Guangheng, TANG Lihua,et al.
Experimental study on green roof stormwater
retention[ J ]. Journal of hydroelectric engineering,



704

Tk B B OR E eE R (A SRR )

%36 %

2012,31(3) 44 -48. )

TR, GRS R A A IR AR T S
AR bR S ARSI TF R AR RIE T] . R
#,2016(3) :21 -26.

(YU Binggin, CHE Shengquan, YAN Wei,
et al. Construction indexes and practices of
suitable low impact development techniques at
Shanghai urban green space [ J]. Landscape
architecture ,2016(3) :21 -26. )

d A BRIAR , 5K A4S bR AR IR 2 I
SR K BRI AU T ] KRk BE R 2018
29(5) :636 - 644.

( MENG Yingying, CHEN Maofu, ZHANG
Shuhan. Experiment and simulation of the
vegetative swale to control road stormwater
[J]. Advances in water science,2018,29(5) :
636 —644. )

5K, R, BB A AL SR b A R
IKAR U DA M A E AR [T ], A 252740
2011,31(13) :3839 —3845.

(ZHANG Biao, XIE Gaodi, XUE Kang, et al.
Evaluation of rainwater runoff storage by urban
green spaces in Beijing [ J]. Acta ecologica
sinica,2011,31(13) :3839 -3845.)

8 SCAR 927 N, X SBR I b 07 3l 1 P 4 3t
IR R T 5P [ T]. K LARFRRIESE
2007(2) .127 - 128.

(PAN Wendong, PAN Xueyuan, LIU Linlin.

Study and analysis on greenbelt’s floodwater-
storing in the north city [ J]. Research of soil
and water conservation,2007(2) :127 - 128.)

T UKD, AR TR SE . T B 2
ML E BE AR IISE [ T]. v E R Ak, 2017,
33(3) :62 -66.

(YU Binggin, CHE Shengquan, YAN Wei,
et al. Assessment on the capacity of rain water
management by multi-disciplinary methods
[J]. Chinese landscape architecture, 2017, 33
(3):62-66.)

AR T RO e F A U A I 2 RIS - LA
KFEWAGI[D]. KA. E R B AR L
AR AEZSHIF T, 2017.

(WANG Peijiang. Study on rainwater runoff
regulation of urban forest: a case study in
changchun city [ D ]. Changchun; University of
Chinese Academy of Sciences,2017. )

PN HEEtE SRR 55 AR T 28T £
BOKIB 3 R R ATREAUAIT ST [ 1] HEEHE K 2
#,2018,37 (T 2) .74 - 80.

(SUN Yuan, DONG Xiaohua, GUO Liangfeng,
et al. Simulation of soil water movement and
redistribution under varying rainfall intensity

[11]

[12]

[13]

[14]

[15]

[16]

[17]

conditions[ J]. Journal of irrigation and drainage,
2018,37(S2) .74 -80. )
P2, Ea L, . LY e M. e
A AR TR, 2006.

( SHAO Mingan, WANG Quanjiu, HUANG
Mingbin. Soil physics [ M ]. Beijing: Higher
Education Press,2006. )

DE ROO, A P J, WESSELING, C G,
CrREMERS,N H D T, et al. LISEM: a new
physical-based hydrological and soil erosion
model in a GIS-environment, theory and
implementation [ M ]. London: Palgrave
Macmillan,1994.

INECEL, TR UK, 6 B 2R S5 TR 2004—
2016 4FAEH R )2 [ 46 B AS AL B I 25 A8 A
FRIE[T]. ARk, 2020,40 (7) : 2252 -
2266.

(SUN Caihong,SU Yongxian, HAN Liusheng,
et al. The simulation and spatial temporal
variations of atmospheric rainfall interception
by vegetation canopies based on MODIS LAI
data at the basin scale in the Guangdong
province from 2004 to 2016[ J]. Acta ecologica
sinica,2020,40(7) :2252 - 2266.

= O, HRIEE AR A TSR B
SE TN AR T AR - T AR R B3 B 2
(7). BEEARS N ,2019,34(3) ;583 —594.
(YUN Zengxin, ZHENG Guang, MA Lixia,
et al. Evaluate quantitatively effects of
understory on leaf area index ( LAI) estimation
combining active and passive remote sensing
data [ J]. Remote sensing technology and
application,2019,34(3) ;583 —-594. )

WINE 2 2, B e, M R [ M.
AL RN R AT, 1992.

(YANG Zhanzhan, LI Xisheng, HUANG
Weixiong. A dictionary of geography [ M ].

Hefei: Anhui People’s Publishing House,
1992.)
KR, Tl g M. U P E R R

% L, 2007.

(GUAN Lianzhu. General soil science [ M ].

Beijing: China Agricultural University Press,

2007. )

ThExl AT Bl R T A AT I X R AR

B RGOKIERFRRE S [T]. b EA SR

#2,2017,25(4) :478 - 489.

(MA Weiling, SHI Peili, ZONG Ning, et al.

Water conservation capacity of forest ecosystems

in Taihang mountain[ J]. Chinese journal of eco-

agriculture ,2017,25(4) .478 —489. )
(TUESE AR M SO EE )



