Journal of Water Resources Research 7KIRJEHT T, 2023, 12(4), 432-440 Hans X
Published Online August 2023 in Hans. https://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2023.124048

WX BEFRR SR AR AR B St

O, IR, BeeRd, Emed, £ &0

R KR TR R BRS G, Hilr Rk
SR AKBIERI T ey, HRE Rk

SR KRS oy, HIRE KoK

b T K B AR EE TAESE, BRVE SEIR

ks H . 20234F8 A3H; FHHEM: 20234F8H22H; kA HM: 20234F8A31H

H E

FKIRBHER AR R R AR SR HOK B B TR R, BEEMRTT Y. i FRBIE. KR
MRBEKESHIRFEEIR, SIMMUNBEEER. BEEFRREXER. AHEAR. MNMER. 5H
RAE SRR KRR T, RHRREAT R R HROR BT OV E R . A SO RER AR HES AR 1 3
RS MR, RBNARFRT T BENEG, BT RAELRH BB T AR, DS
BLRRIRESE

XA

TaTT, FKBE, SREEW, TMXSRM, £YHE R

Reflection and Design of Rainwater Source
Control Technologies in Urban Areas

Xing Chang!, Xiaoyu Sun?, Jianming Yao3, Pengfei Wei¢, Tai Jiang*

'Water Engineering Construction Quality Service Center, Tianshui Gansu
Water Resources Utilization Center, Tianshui Gansu
*Water Conservation Service Center, Tianshui Gansu
4Hancheng Soil and Water Conservation Workstation, Hancheng Shaanxi

Received: Aug. 3", 2023; accepted: Aug. 22", 2023; published: Aug. 31%, 2023

Abstract

Rainwater source control technology is a critical component in the systematic construction of urban
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drainage and flood control engineering systems, with significant functions such as alleviating urban wa-
terlogging, replenishing groundwater resources, purifying water quality, and improving aquatic ecolog-
ical environments. It holds great significance in optimizing human habitation experiences and promoting
economic development while adhering to a low-impact development model that respects and harmoniz-
es with nature. This paper provides a comprehensive summary and analysis of the typical structures,
conceptual implications, advantages, and limitations of rainwater source control technology. It delves
into the key technical aspects of designing rainwater source control facilities, aiming to offer valuable
insights for future urbanization endeavors.
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Figure 1. Typical structure of permeable pavement
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Figure 2. Typical structure of green roof
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X TR TAEHUEEA 1 IR T, BT 2R B 2 i) 22 S Ak Z A SR (4 O R TRUK Db e, €0 )2 T3
XHEFEA R B2 3 BATIR 2 40, RSSO TR KSR Mis R s, 306 —84die.

3.2. REERMHPNE

1) HKER R —, BRI . BK R R R ez BTUZ M E KR E RS R4 m K
R, HAT, EARSERTTHEDKRNME S ZATE, KE XA, FHHAR SRR LR R ik
WA, K2 PRSI — KRR 2 R R AN e, TR BRSRB TR E5 . s
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Figure 3. Typical structure of concave green space
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et T Y BN HERR, ARSI e R RIEE K HKIER, SBCFMREHAES KRG DIREZ BIDOR.

5. £

A Wi B Vit (Bioretention facility ) st A2 v 7K v 35 s 0 IX R FH A - SRR 4t SR A7 i A vA BRI 1 — Pl
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Figure 4. Typical structure of a bioretention facility
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Tt AER TR TR K DX /RT3 2™ B A X35, Teik BRA HISAR IR B ) H AR o JX BN S f I A
FERZARARTEI PRI BESTINIE, KIS YD AW e A i i Beitirh RN, S80S Yy s S sl 28 A4 Wi B it
PRI, A B it e IS 8 0 TS IX K IR, 8 D)4 o DO R R s, R B a0t 5 ) A B ok 2R o

DOI: 10.12677/jwrr.2023.124048 439 TK BRI 5T


https://doi.org/10.12677/jwrr.2023.124048

I8 X R U Sk R HE AR R 25 5 i

6. 4518

YRR T R R R I BB S, ARG i B NI B SRS R g P T A R 5 B ARSI RRAE

AEAEPOE AR FE P AT B 24 AT A A R IR T A 3 1T 5 K BT R, R KA R R KBS B
F RIS, R Py, B8 TRIKIEA RS, SECOENLE . CWEER
SRR, JLTAERE R AL I “AKES” © CHWEMT BRR. ERERT, ET B W, &

?%‘ Al

FIS HE” S5 R i 0 T KSR RO, 38 BT A R B A 3, Dy A i A HE R R A AR A B

)RR B 1 F T e oAb, BRI R K DR HE Bt B AT R P R R S KB T . Zx R T R M sk AN
AW B O A S BERAR B A, A 2 A B S ORI, SEELI AR IR T I 2 H AR TR K .

&5k

[1]

[2]

(3]

[4]

[5]

(6]

[7]

(8]

[°]

[10]

[11]

[12]

[13]
[14]

[15]

XT3, A, TR, I A e R K R R ). KRS S TR EOR, 2020(3): 68-72

DENG Fang, LI Dengbo and ZHANG Xiaoping. Major hydraulic problems in urban waterlogging in China. Water Science and
Engineering Technology, 2020(3): 68-72. (in Chinese)

FERFYL. 33 KR SEE 50 A S MR IS 78 [D: [l 12247 18 50]. bt dbJ7 Tk K2, 2009.

FU Peijiang. Experimental study on strength correlation of pervious concrete. Master’s Thesis, Beijing: Northern University of
Technology, 2009. (in Chinese)

STOVIN, V., VESUVIANO, G. and KASMIN, H. The hydrological performance of a green roof testbed under UK climatic
conditions. Journal of Hydrology, 2012, 414(11): 148-161. https://doi.org/10.1016/j.jhydrol.2011.10.022

FEER, £t TGk R AR I S A EIRAE ], BRIl RLY, 2019(8): 101-106.

WANG Guoging, WANG Hong. Reduction effect of concave green space on rainfall runoff and its pollutants. Heilongjiang
Agricultural Science. 2019(8): 101-106. (in Chinese)

Py, B, S NS R KARRTS SR HIRBCR SRR R A 3], BHEEEOR 5 TR, 2018, 18(11): 215-224.
LI Chang, WANG Sisi, et al. Analysis of the reduction effect and influencing factors of sunken green space on rainwater runoff
pollutants. Science, Technology and Engineering. 2018, 18(11): 215-224. (in Chinese)

KANAL, R. A, HARAYAMA, S. Advances in the field of high-molecular-weight polycyclic aromatic hydrocarbon biodegra-
dation by bacteria. Microbial Biotechnology, 2010, 3(2): 136-164. https://doi.org/10.1111/j.1751-7915.2009.00130.x

B, TR, ABOR, & TR MRS I K BB R ERIERT[I]. 4h7KHEK, 2010, 46(S1): 116-118.

YU Shaowu, DING Nian, REN Xinxin, et al. Discussion on rainwater storage and infiltration utilization technology of urban
concave green space. Water Supply and Drainage, 2010, 46(S1): 116-118. (in Chinese)

o, T MRS T BUE B HEKER T[], B, 2015, 14(4): 25-27.

MIAO Qinrong. Study on the optimization of municipal road drainage by concave green belt. Chongging Building, 2015, 14(4):
25-27. (in Chinese)

FeAl, EEE, B, A& ERRIUACHTE PR R ROR SAHT[I]. 457K HEK, 2014, 30(18): 45-51.

CHE Wu, YAN Pan, ZHAO Yang, et al. International modern stormwater management system development and analysis.
China Water Supply and Drainage, 2014, 30(18): 45-51. (in Chinese)

CHE, W., ZHAO, Y., YANG, Z., et al. Integral stormwater management master plan and design in an ecological community.
Journal of Environmental Sciences (China), 2014, 26(9): 1818-1823.

XEER, SO, FFALHE, . R R AR i B B R I s AU D). R ARRHE, 2022(5): 9-14.

LIU Hairong, SHI Yanyou, QI Lihai, et al. Effects of different substrates on the performance of bio-retention facilities. Tianjin
Agriculture and Forestry Science and Technology, 2022(5): 9-14. (in Chinese)

HWF, TefE3C, 250k, &5, FETHIBIPEAh I AR W0 B i sk me X S50 3], BR5E AR, 2019, 37(7): 52-56.

TIAN Yan, ZHANG Qianwen, LI Da, et al. Bioretention efficiency and parameter evaluation based on model evaluation. En-
vironmental Engineering, 2019, 37(7): 52-56. (in Chinese)

HSIEH, C, DAVIS, A. P. Evaluation and optimization of bioretention media for treatment of urban storm water runoff. Journal
of Environmental Engineering, 2005, 131(11): 1521-1531. https://doi.org/10.1061/(ASCE)0733-9372(2005)131:11(1521)

LI, L., DAVIS, A. P. Urban stormwater runoff nitrogen composition and fate in bioretention systems. Environmental Science
and Technology, 2014, 48(6): 3403-3410. https://doi.org/10.1021/es4055302

DAVI, A. P., SHOKOUHIAN, M., SHARMA, H., et al. Laboratory study of biological retention for urban stormwater man-
agement. Water Environment Research, 2001, 73(1): 5-14. https://doi.org/10.2175/106143001X138624

DOl

:10.12677/jwrr.2023.124048 440 TK BRI 5T


https://doi.org/10.12677/jwrr.2023.124048
https://doi.org/10.1016/j.jhydrol.2011.10.022
https://doi.org/10.1111/j.1751-7915.2009.00130.x
https://doi.org/10.1061/(ASCE)0733-9372(2005)131:11(1521)
https://doi.org/10.1021/es4055302
https://doi.org/10.2175/106143001X138624

	城区降雨源头减排技术思考与设计
	摘  要
	关键词
	Reflection and Design of Rainwater Source Control Technologies in Urban Areas
	Abstract
	Keywords
	1. 引言
	2. 透水路面
	2.1. 透水路面的优势
	2.2. 透水路面的不足

	3. 绿色屋顶
	3.1. 绿色屋顶的优势
	3.2. 绿色屋顶的不足

	4. 下凹式绿地
	4.1. 下凹式绿地的优势
	4.2. 下凹式绿地的不足

	5. 生物滞留设施
	5.1. 生物滞留设施的优势
	5.2. 生物滞留设施的不足

	6. 结语
	参考文献

