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Reflections and Suggestions on China’s Sponge City Construction
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ABSTRACT

This article first introduces the development of China’s
urban water system management and the Sponge City
construction. Generally speaking, China’s urban water
system management has progressively turned into
addressing water problems with integrated solutions,

with the focus shifting from problem finding towards
objective-setting and emphasizing theoretical significance.
Meanwhile, the evaluation criterion has adopted more
indicators valuing the quality and efficiency of projects’
actual performance, rather than a rough quantitative
measurement. Then this article addresses the potential
reasons for the public questioning China’s Sponge City
construction since the implementation of pilot projects

in 2015, such as the misunderstanding of its connotation,
public perception of the projects’ actual environmental
performance, and construction quality. Only by recognizing
the reality and identifying difficulties and primary goals,
can the targeted and systematic solutions solving on-site
water relevant problems and meeting public needs be
proposed. In response, the authors put forward the major
difficulties in future Sponge City construction promotion,
which include 1) coordinating the Sponge City construction
and urban storm water management to facilitate on-

site runoff retention and address urban waterlogging
problems; 2] establishing a whole-process management
system for China’s Sponge City construction projects that
involves a series of stages; 3) identifying the accountability
and responsibilities of the administration, design,

and construction parties; and 4) updating knowledge

and technical perception. Furthermore, the authors
emphasized the importance of expertise collaboration

and talent training to provide professionals with ability

in practice, in-depth inter-professional and technical
coordination, and active learning. Finally, the authors
encouraged the key topics in the future—introduction of
new market mechanisms such as storm water billing
system, optimization of the current policy mechanism, and
institutionalization of Sponge City construction.

KEYWORDS

Sponge City Construction; Urban Water System
Management; Storm Water; Inter-professional
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1 The Development of Urban Water System Management and the Initiative
of Sponge City Construction

Water problems has been one of China’s main concerns over the decades'!”. From
the beginning till now, China government has put a lot of effort into large-scale
water conservancy and hydropower projects, such as regional water management
and diversion projects, to optimize the distribution of water resources. In later
years, China has also given a priority to water security issues, especially those
concerning flood control and drainage, and established urban and regional water
system management regimes. Then, to respond to the impact of water pollution
problems on citizens’ recreational opportunities, the government has paid attention
to water body remediation, and underscored the importance of water landscape
construction, with the focus of water system management shifting to urban

areas. In recent years, the pressing wetland reduction and biodiversity loss made
water ecological restoration emphasized at all scales. As the understanding of the
complexity of water issues deepened in an evolving process of related practice

and research, the goal of urban water system management has been progressively
integrated, concerning water resources, water utilization, water security, water
environment, water ecology, and water cultural services. Accompanied by China’s
urbanization, cities have become the main living environment and thus the main
areas for water system management. Sponge City construction was also initiated
in this context, and storm water issues eventually become a widely discussed

subject in urban water system management.”*""™

2 Primary Goals and Evaluation Criterion of Sponge City Construction

The aim of water system management is comprehensively address water
issues to re-harmonize human land relationship, by means including rain and
sewage diversion, overflow pollution control, water ecological restoration,
water landscape construction, and, of course, Sponge City construction. In the
future, instead of carrying out single-purpose storm water projects or repeated
renovation of sewage treatment plants and drainage systems, all means should
be integrated with Sponge City construction and enhance the specialization and

MBI T practice, only

institutionalization of urban storm water management
by recognizing the reality and identifying difficulties and primary goals, can the
systematic solutions be proposed. For example, if increasing rainwater utilization
(i.e. to retain and reuse rainwater) is identified as one of the primary goals in the
design stage of a Sponge City construction project, it is fundamental to first find
out where the runoff comes from, and where and how it can be accumulated

and purified'—In other cases, the primary goal might be improving wetland
restoration and habitat conservation, dealing with seasonal waterlogging,
facilitating groundwater recharge and surface water purification, or enhancing
water cultural services and heritage conservation. Differentiated measures should

be adopted based on existing conditions.*!"*!
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Overall, Sponge City construction projects should centered on the restoration
of urban hydrological cycle with topographic design and application of sponge
facilities to catchment runoff management at varied scales, secondary by the
improvement of living environment and the development of corresponding
evaluation criterion. In early years, evaluation criterion mainly covered
quantitative indicators, including sewage treatment rate, which measures the
percentage of treated sewage to the total water supply.”"” However, the indicator
often saw false positives since the sewage source into each treatment plant varies
(e.g. river water and groundwater)—This created the paradox that a city with a
sewage treatment rate of over 90% but suffering from water pollution at the same
time. The current evaluation criterion mainly value the quality and efficiency of
projects’ actual performance by indicators such as sewage concentrated collection
and treatment rates, which will result in much lower values than before.
According to the 14th Five-Year Plan for Urban Sewage Treatment and Resource
Utilization'"", China will make sure a national urban sewage collection rate of
over 70% by 2025.

The years of implementing Sponge City construction has demonstrated the
working of ecological approaches combined with gray infrastructures, and make
more and more people understand the potential of Nature-Based Solutions
in holistic planning of drainage systems at all scales and water ecological
restoration'*"”!, The launch of the Water Pollution Control Action Plan in 2015
promotes the public’s awareness and professionals’ scientific evaluation of urban
water system management performance, especially in sewage treatment."* It is
expected that in the future the evaluation criterion of Sponge City construction
should adopt more indicators measuring the project’s effectiveness in problem-

finding, built-up performance, object setting, and research significance.

3 Public Doubts About Pilot Projects in Sponge City Construction

China’s implementation of Sponge City construction pilot projects started in
2015 accompanies with the questioning of public who are not well aware of the
benefits brought by these projects. The main reasons might be summarized in
three aspects.

The first is the public’s misunderstanding that Sponge City construction is
an once-for-all means that addresses all water problems, which was somehow
influenced by the over propaganda of projects’ performance. It is also a biased
understanding to equal Sponge City construction with building source reduction

Vissued in

facilities. In the Sponge City Construction Technology Guidelines'"”’
2014, which targets more on low-impact development measures and mainly
evaluates projects’ performance in runoff control rate—it proposes a goal of on-
site runoff control of most rainfall events, with a corresponding design rainfall
about 25 ~ 30 mm/d. The connotation of Sponge City construction has been
greatly expanded as the practice increases, covering water system management

measures at varied scales, such as water risk management and water regulation at
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1. The green spaces and footpaths before and after the Sponge City construction:
before the renovation, the green space’s elevation is higher than the path surface,
and the impermeable pavement of footpath together make it difficult for on-
site rainwater retention (left and middle); sunken green spaces and permeable
pavement of footpath are used in the renovation.

2. Inthe renovation project of the Changchunyuan Neighbourhood in Haidian District,
Beijing, the integrated design of bioswales and pedestrian pathways led to the
waterlogging alleviation and improvement of residents” walking environment.
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regional scale, and storm water management at city scale (e.g., reservoirs and urban
drainage systems), to cope with different rainfall events.

Secondly, at present, the built-up quality of Sponge City construction projects
may be inadequate. The public care more about the overall quality of urban
built-up environment in their daily life, and only concern on the performance of
Sponge City construction projects when floods or waterlogging events occur. The
effectiveness of the projects’ actual environmental performance is deeply affected
by the construction. In China, urban outdoor environment engineering projects are
construction-oriented, and the designers often play a subsidiary role. This is also
true to the Sponge City construction, and there is a common idea of outweighing
construction over design when facing with a limited project time span. In practice,
a project’s quality is largely determined by the on-site constructors’ experience that
often leads to substandard construction problems.

China’s Sponge City construction is still in its exploratory stage, and the public
doubts is inevitable but also important. People would change their awareness
when they perceive and understand the various benefits brought by such projects
including the mitigation of urban water problems and the improvement of living
environment (Fig. 1, 2)""'"”, Upon the public’s concerns, professionals need to select
effective techniques and measures from the pilot projects in 30 cities for a wider
application throughout the country, and enhance data and experience collection to
better inform the development of differentiated goals and evaluation criteria (flood
discharge, interception and reuse, and infiltration, etc.) through in-depth studies on
the construction standards and performance. These efforts will push forward the
incorporation of Sponge City construction into urban water system management as
one of the key objects in more cities'"*,

Same as other planning and design subjects, Sponge City construction is of

[19]

wicked problem" ™ that requires professionals to improve their ability both in

problem finding and solution making.

4 Major Difficulties in Future Sponge City Construction Promotion

The sustainable management of urban water system can be realized by
establishing, embedding and overlaying wisely-designed storm water system of

Sponge City into water systems across levels that establishes holistic systems at city
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and regional scales and re-harmonizes the nature and human society. In the future,
there are some difficulties need to be solved.

First, Sponge City construction as a means of urban storm water management
is to facilitate on-site runoff retention and address urban waterlogging problems.
When storm occurs, the on-site runoff volume exceeds the regulation capacity of
sponge facilities, and gray infrastructures must be introduced accordingly. At times
when storms cause natural disasters, rather than developing strategies of resistance,
it requires to formulate strategies of disaster risk control to minimize the loss
of people’s lives and property. **!! In 7-20 Zhengzhou Storm, a cruel storm in
Zhengzhou, China, the continuous rainfall exceeded the combined capacity of the
sponge and municipal drainage systems, which demands the implementation of flood
emergency response plans. Sponge City construction is of a greater resilience than
gray infrastructures in delaying the flood peak and diminishing disaster impact, with
a shorter recovering period and less economic loss**,

Secondly, establishing a whole-process management system for China’s Sponge
City construction projects that involves a series of stages—approval assessment,
planning and design, plan assessment and optimization, drawing construction
schemes, construction, work acceptance, and post-occupancy management, operation,
and maintenance. As the promotion of applications such as water simulation models,
professionals from earlier stages of approval assessment, planning and design need to
meet the requirements of refined standards"'**, There is a pressing call for changes in
working mindsets and methods in the construction stage. Through field investigation,
the authors found that the existing workflows and construction precision control of
most construction teams are inadequate for the standards of Sponge City construction
projects.

Thirdly, the identification of accountability and responsibilities of the
administration, design, and construction parties. The existing regulation system does
not cover more detailed specific requirements such as the consistency between the
schemes of design and construction, the responsible party for scheme adjustment,
and work flows. The administration agencies strengthen the examination of earlier
stages such as approval assessment and planning and design but leave the later stages
such as construction unchanged, while the design team’s hasty on-site investigation
often leads to construction difficulties, and the constructors often arbitrarily adjust
the designed scheme or lack flexibility. Such disjunction has also likely led to
responsibility evading problems.

For example, according to the Sponge City Construction Technology Guidelines,
a piece of sunken green space is usually designed 150-mm in depth for rainwater
retention. However, this small elevation design is often overlooked in construction
and filled with soil carried by the newly planted vegetation, undermining the actual
rainwater retention capacity. Other commonly found mistakes are: 1) water intakes
of rainwater gardens are placed higher than the road surface, where road runoff
cannot flow into; 2) the overflow outlet is placed too close to the water intake, where
the runoff immediately passing through the garden; 3) and the inlet of municipal

drainage pipe systems installed aside the water intakes, where the runoff flows into
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3. Common problems seen in Sponge City construction projects: the lowest point
of the interception curb is higher than the adjacent road surface (Fig. 3-1J; the
overflow well is wrongly positioned too close to the curb opening (Fig. 3-2); the
water retention space in the rain garden is filled with plant soil (Fig. 3-3); and the
inlet of municipal drainage pipe systems is installed too close to the water intake
(Fig. 3-4).

the pipes (Fig. 3). Unlike previous urban gardening and municipal landscaping,
Sponge City construction has a set of refined standards that requires quantitative
assessment and delicate design, construction, management, and maintenance.
Meanwhile, professionals are also facing challenges in expertise, cooperation spirit,
and competence, with citizens’ higher demand for quality Sponge City construction
as their improvement in environmental perception and aesthetic appreciation.

Last but not least, the urgent need to update knowledge and technical perception.
Sponge City construction is part of urban ecological restoration that usually takes
a long time to take effect, which requires professionals change their understanding
and approaches to urban development and construction. People should not deny
the benefits of Sponge City construction, or even the efforts in urban ecological
restoration and conservation, by once extreme weather event. According to the
predicted annual rainfall increase in North of China, the frequency of disasters
such as 7:20 Zhengzhou Storm would very likely intensify, which necessitates
the enhancement in combining sponge facilities construction for emergency with
meteorological disaster emergency strategies so as to more effectively protect the
security of people’s lives and property. The construction standards of such sponge
facilities should be consistent with the China’s disaster classification and response
strategies”. For instance, the construction standards of municipal drainage systems
should be able to withstand rainfalls of Level IV; the standards for 30- to 50-year
floods should be able to withstand rainfalls of Level III; the standards for 50- to
100-year and severer floods should be able to withstand extreme weather events
of Level II and 1*®", Meanwhile, it is essential to emphasize risk assessment via
digital simulation such as evaluating the immediate drainage capacity of storm
water management systems, identifying flood paths, and grating flood risk levels of
different areas. More targeted measures can be carried out to mitigate the loss if the

storm water risk can be more accurately predicted.

5 Expertise Collaboration and Talent Training

Water problems are often causal to land problems. If professionals do not

grasp basic mechanisms about rainwater such as how the water flows, they could
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not develop design schemes of quality Sponge City construction projects.

Like other water environmental management measures (e.g. water ecological
restoration), different stages of Sponge City construction involve various
specialties. Sponge City constructions across scales—from city-scale grey-green
infrastructures for drainage and waterlogging control to site-scale storm water
facilities for source control—all need to integrate vertical design, drainage path
design, ecological restoration, aesthetics quality, residents’ demands, etc. This
entails the multidisciplinary collaboration among experts in Urban Hydrology,
Meteorological and Atmospheric Sciences, Integrated Physical Geography,
Ecology, Water Supply and Drainage Science and Engineering, Municipal
Engineering, Urban Planning, and Landscape Architecture. Only when such
inter-professional cooperation is truly realized, can the projects have expected
ecological and social performance.””*"!

China’s Sponge City construction is challenged by a serious talent
shortage. Firstly, there is a huge talent gap in design, construction, operation,
and maintenance of current Sponge City construction. At present, upon the
curriculum of Chinese colleges and universities, graduates are mostly trained
through the desk study, with less opportunities to exercise. Students should be
to trained into talents with exercise who can readily contribute to Sponge City
construction and efficiently complete specific works by devising appropriate
solutions to water problems according to site conditions™”".

At the same time, it also sees a shortage of generalists who can carry out in-
depth inter-professional and technical coordination in each stage and process of
Sponge City construction.””** In the future, Sponge City construction practice
would come up with higher environmental requirements and encounter with
more complicated problems, which would lead to more inter-professional team
collaboration. Therefore, it urges the strengthening of generalists’ cultivation in
college education. Graduates should have multi-disciplinary basic knowledge
and outstanding coordination skills, use to integrated thinking, and be
capable of identifying the hierarchy of objectives in each project stage.**"**!
Such generalists are expected to be competent for roles such as the landscape
architect who formulates the master plan, and the chief engineer as that in other
construction projects.

In the practice of Sponge City construction, many landscape architecture
companies/teams have increasingly recruited professionals from Municipal
Engineering, Urban Hydrology, and Ecology.”” Gratifyingly, in recent years there
are many newly founded enterprises that specialize in Sponge City construction,
and team members include landscape architects, water supply and drainage
engineers, etc. However, such individual inter-professional teams are not enough
to promote the transformation and development of the entire profession.”

Lastly, the scarcity in competent candidates for the leading role in Sponge
City construction. The fact that landscape architects is not broadly recognized

enough as the suitable role.”” As discussed above, Sponge City construction

requires integrating water processes and forms across scales, with considerations
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of human needs and life quality improvement, physical space creation, biological
environment optimization, as well as related technologies and materials, covering
approval assessment, site planning, landscape design, monitoring, construction,
financing, and evaluation.*”* The essence of Sponge City construction is
“structural system design” (i.e. Architecture), and will be commonly recognized
when it shows the potential in resolving or relieving actual problems (e.g.,

water shortage, water pollution, aquatic ecosystem degradation, flood and
waterlogging, and unsatisfactory urban open spaces), while creating a more
pleasant urban living environment. The integrated nature of this work is

defined by its requirements that is to understand, evaluate, and reconstruct all
sorts of elements, whole process, and full life cycle of a given site, and to make
comprehensive solutions. Thus, intrinsically, the implementation of Sponge City
construction is a process of “landscaping.” In essence, Landscape Architecture

is a discipline about land design and physical environmental planning, and an
applied science that combines natural science, engineering technology, and
humanities and social arts, exploring solutions to environmental, ecological,
and social issues on the land. This discipline and profession mission of
Landscape Architecture enables it to take leadership in directing Sponge City

construction.?’1*3

6 Institutionalization and National Policy for Sponge City Construction

In the context of China’s Dual Carbon policy, the importance of Sponge City
construction to Dual Carbon goals—alleviating the urban heat island effect and
reducing building energy consumption—should be emphasized."**It is possible
to introduce storm water billing system into the carbon trading market as a part
of funds for Sponge City construction projects. For example, identifying storm
water as non-point source pollution, as Western countries do, might be adopted

41491 At present, it is internationally common to charge

in relevant legislation.
landowners for pollution treatment fees mainly by the area of impermeable
surface”. Aside from drawing experiences from other nations, China’s

storm water billing system also needs to be altered according to the national
situation. Generally, in the future it needs to legislate to guarantee the financial
sustainability of Sponge City construction and maintenance.”""**

China’s Sponge City construction needs to seek institutional breakthrough
with the support of national policies. Primarily, Sponge City construction, as a
kind of urban infrastructure, is funded by national appropriation and challenged
by a huge funding gap, which matters its development and sustainability"**.
Government investment such as paying for related design and construction
services should be dominant in the future, and the exploration of new market
mechanism models is also encouraged.

The institutionalization of China’s Sponge City construction can also be
promoted as along the development of innovative industries. One of the main

reasons for frequent construction problems is the heavy dependence on manual
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work and the lack of standardized products and technologies. In practice, the
absence of skilled constructors would greatly affect the overall construction quality.
Under national policy support, the construction efficiency and project performance
can be improved significantly through the promotion of standardized sponge
products” 7,

In terms of policy orientation, new incentives should be introduced to ensure
the sustainability, promotion, and guidance of related technological system. For
instance, while planners are perfectly qualified for but unwilling to conduct risk
assessment—a necessary process in targeted planning via modeling methods. Under
the existing policies, such preliminary studies are time-consuming but poorly
rewarded, which harm researchers’ motivation or initiative.*""!

Finally, applying theoretically verified ideas into practice would also help
promote the current policy mechanism.”'*'"*!l For example, drawing on the idea
of Total Maximum Daily Loads (TMDL) for pollution load distribution, the actual
pollution load to its designed one can be employed as part of the evaluation criteria
on the water quality of Sponge City construction projects. This would facilitate
the optimization of runoff control plan. The indicator could to be adopted into
the River Chief System as a performance monitoring criterion of Sponge City
construction, to push forward the incorporation of Sponge City construction into

the integrated urban water system management plans in more Chinese cities.'” LAF

REFERENCES

(1]

[2]

(3]

[4]

(5]

[6]

Xie, Y. (2013). Urban Drainage and Waterlogging Disaster
Prevention Planning. China Water and Wastewater, 29(17),
105-108. doi:10.3969/j.issn.1000-4602.2013.17.027

Yu, K., Xu, T, Li, D., & Wang, C. (2015). A Review: Urban Water
Resilience. Urban Planning Forum, (1), 75-83. doi:10.16361/
j.upf.201501011

Xie, Y. (2015). Build a Sponge City Where Humans and Nature
Develop Harmoniously. Standardization of Engineering
Construction, (11), 13-14. doi:10.13924/j.cnki.cecs.2015.11.003
Che, W., & Zhang, W. (2016). Rational Thinking on

Several Issues of Sponge City Construction. Water

and Wastewater Engineering, 52(11), 1-5. doi:10.3969/
j.issn.1002-8471.2016.11.001.

Qin, G., Li, W, Li, T, Li, G., & Ran, F. (2021). General
Management Method Research of Sponge City Based on
Planning Management. China Water and Wastewater, 37(12),
50-54. doi:10.19853/j.zgjsps.1000-4602.2021.12.009

Yang, Z., Che, W., & Zhao, Y. (2020). General Strategy and
Scientific Decision-making of Urban “Combined Sewer
Separation” and CSO Control. China Water and Wastewater,

090

(7]

(8]

(9]

(10l

(11l

36 (14), 46-55. doi:10.19853/].zgjsps.1000-4602.2020.14.007
Yang, Z., Li, J., Wang, W., & Che, W. (2018). Critical

Issues Study on Catchment in Sponge City Construction.
China Water and Wastewater, 34(22), 1-7. doi:10.19853/
j.2gjsps.1000-4602.2018.22.001

Wang, S., Ren, C., Wang, W., & Li, J. (2019). Discussion

on some Key Problems of Sponge Green Space Design.
Water Resources and Hydropower Engineering, 50(5), 1-9.
doi:10.13928/j.cnki.wrahe.2019.05.001

Zhang, S., Li, J., Li, X., & Sun, Y. (2021). Reduction Effect of

Bioretention on Urban Stormwater Runoff Thermal Pollution.

China Water and Wastewater, 37(3), 116-120. doi:10.19853/
j.2gjsps.1000-4602.2021.03.019

Su, D., Pu, G., Liu, J., & Liu, X. (2021). Discussion on the
Relationship Between Volume Capture Ratio of Annual
Rainfall and Volumetric Runoff Coefficient in Sponge Cities.
China Water and Wastewater, 37(6), 38-42. doi:10.19853/
j.zgjsps.1000-4602.2021.06.007

Ministry of Housing and Urban-Rural Development of the
People’s Republic of China. (2021). The 14th Five-Year

VOLUME 9/ ISSUE 4 / AUGUST 2021

[12]

[13]

[14]

[15]

Plan for the Development of Urban Sewage Treatment and
Resource Utilization. National Development and Reform
Commission. Retrieved from https://www.ndrc.gov.cn/xxgk/
zcfb/ghwb/202106/P020210615582348125286.pdf

Yu, K. (2020). The Conflict Between Two Civilizations: On
Nature-Based Solutions. Landscape Architecture Frontiers,
8(3), 4-9. https://doi.org/10.15302/J-LAF-1-010008

Yuan, X., Du, C., & Yuan, J. (2017). Multi-Functional Dike-
Pond System Adaptive to Water Level Change: Application
of Pond-Based Ecological Wisdom in Ecological Restoration
of the Hydro-Fluctuation Belt of the Three Gorges Reservoir.
Landscape Architecture Frontiers, 5(1), 8-21. doi:10.15302/
J-LAF-20170102

Shen, Y., Xu, Y., & Wu, J. (2021). Quantitative Analysis of the
Impact of Sponge City Construction on Housing Prices with
Suining City in Sichuan Province as an Example. Journal of
Tsinghua University (Science and Technology), 61(6), 573-581.
doi:10.16511/j.cnki.ghdxxb.2021.22.005

Ministry of Housing and Urban-Rural Development of the
People’s Republic of China. (2014). Sponge City Construction



[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

SR / WS ST

Technology Guidelines—Low-impact Development of Storm
Water System (Trial). Retrieved from http://www.mohurd.gov.
cn/wijfb/201411/W020141102041225.pdf

Wang, Z., Li, D., Yang, L., Meng, J., & Zhao, Y. (2017).
Ecosystem Disservice Research into Urban Problem
Diagnosis. Landscape Architecture Frontiers, 5(6), 28-35.

Xie, Y. (2019). Several Understanding and Suggestions

on Sponge City Construction. Construction Science and
Technology, (Z1), 16-17.

Li, J., Xy, X., Yang, Z., Meng, Y., & Guan, P. (2019).
Considerations on the Maintenance and Management

Modes and Key Issues of Urban Air System. Water and
Wastewater Engineering, 55(2), 45-52. doi:10.13789/j.cnki.
wwe1964.2019.02.008

Hartmann, T. (2012). Wicked Problems and Clumsy Solutions:
Planning as Expectation Management. Planning Theory, 11(3),
242-256. https://doi.org/10.1177/1473095212440427

Zhao, F., Zhang, L., & Gao, W. (2021). Discussion on the
Construction of Urban Flooding Control System Under the
Concept of Sponge City. Water and Wastewater Engineering,
57(8), 37-44. doi:10.13789/j.cnki.wwe1964.2021.08.007
Rational Understanding of Sponge City and Scientific
Prediction of Hedging and Disaster Resistance. (2021,

August 2). China City News, p. A02. doi:10.28056/n.cnKki.
nccsb.2021.000816

Li, J. (2020, August 24). Rational Understanding of Sponge
Cities and Scientific Management of Urban Waterlogging.
China Construction News, p. 005. doi:10.38299/n.cnki.
nzgjs.2020.001781

Shen, W., Qiu, M., & Chen, S. (2021). Evaluation of Core
Indicators of Sponge City Construction Effect Based on SWMM
Model: A Case of the Century City Area in Xiaoshan. Water and
Wastewater Engineering, 57(8), 61-65, 94. doi:10.13789/j.cnki.
wwe1964.2021.08.011

Li, J., Zhang, Y., & Wang, W. (2016). Discussion on the Concept
and Connotation of Sponge City and Urban Rainwater
Management. Construction Science and Technology, (1), 30-
31, 36. doi:10.16116/j.cnki.jskj.2016.01.005

China Meteorological Administration. (2016). Emergency
Response Plans for Meteorological Disasters by

China Meteorological Administration. Retrieved from:
http://www.cma.gov.cn/root7/auto13139/201612/
P020161228609427689650.doc

Zeng, X., Jiang, Y., Yang, Q., She, N., Wu, H., Liao, Y., ... Du, D.
(2020). Effect of Rainfall Inter-event Time Definition on Sponge
City Planning and Design. China Water and Wastewater,
36(21), 102-109. doi:10.19853/j.zgjsps.1000-4602.2020.21.018
Yu, K., Wang, C., Li, D., Yuan, H., Li, W., & Hong, M. (2019).
The Concept, Methodology and a Case Study in Defining

the Ecological Redline for the Hydro-Ecological Space.

Acta Ecologica Sinica, 39(16), 5911-5921. doi:10.5846/
stxb201812052663

Xie, Y. (2019). Thoughts on Systematic Water Control Based
on the Concept of Sponge City Construction. Journal of
Beijing Normal University (Natural Science], 55(5), 552-555.
doi:10.16360/j.cnki.jbnuns.2019.05.001

Li, D. (2020). Struggles and Opportunities of the Discipline and
Profession of Landscape Architecture in China’s Territorial
Spatial Planning Reform. Landscape Architecture Frontiers,
8(1], 84-91. https://doi.org/10.15302/J-LAF-1-030011

Yu, K., Li, D., Yuan, H., Fu, W,, Qiao, Q., & Wang, S. (2015).
Sponge City: Theory and Practice. City Planning Review, 39(6),
26-36. doi:10.11819/cpi20150605a

Tong, H., Wang, J., Che, W,, Li, J., & Nie, A. (2015]). The
Methodological Discussion on Urban Planning on the Concept
of Sponge City. South Architecture, (4), 108-114. doi:10.3969/
j.issn.1000-0232.2015.04.108

Li, J., & Wang, W. (2015, November 12). Sponge City is

an Important Way for Sustainable Development of Urban
Construction. China Construction News. Retrieved from

LANDSCAPE ARCHITECTURE FRONTIERS / VIEWS & CRITICISMS

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

https://global.cnki.net/kcms/detail/detail.aspx?filename=2GJ
5201511120060&dbcode=CCND&dbname=CCND2015&v=

Li, J., Ren, Y., Nie, A., Li, X., & Gong, Y. (2016). Sponge City:
Cross-disciplinary Planning. Planners, 32(5), 5-9. doi:10.3969/
j.issn.1006-0022.2016.05.001

Yang, Y., Li, J., Huang, Q., Xia, J., Li, J., Liu, D., & Tan, Q. (2021).
Performance assessment of sponge city infrastructure on
stormwater outflows using isochrone and SWMM models.
Journal of Hydrology, (597), 126151. https://doi.org/10.1016/
j.jhydrol.2021.126151

Xie, Y. (2016). Accelerate the Study of Sponge City Construction
Standard and Promote the Healthy Development of Sponge
City. Standardization of Engineering Construction, (5), 21.
doi:10.13924/j.cnki.cecs.2016.05.004

Xie, Y. (2017). Integrated Storm Water Management Based on
Sponge City Concept. Construction Science and Technology,
(1), 17-19. doi:10.16116/j.cnki.jskj.2017.01.001

Bao, R., Che, W., Zhao, Y., & Huang, L. (2020). Analysis

of Multi-department Cooperation Experience in

Stormwater Management in the United States. China

Water and Wastewater, 36(24), 11-16. doi:10.19853/
j.zgjsps.1000-4602.2020.24.003

Zhong, X., & Li, D. (2020). Challenges and Strategies on
Retrofitting of Old Residential Communities of Zhenjiang
Sponge City Development. China Water and Wastewater,
36(24), 34-39. doi:10.19853/j.zgjsps.1000-4602.2020.24.007
Yu, K. (2020). Designing and Building a Beautiful City with

the Vision of Ecological Civilization. Renming Luntan-Xueshu
Qianyan, (4), 18-36. doi:10.16619/j.cnki.rmltxsqy.2020.04.003
Su, W., & Li, D. (2017). Landscape Design Approaches for
Micro-scale Green Infrastructure. South Architecture, (3), 13-
17. doi:10.3969/j.issn.1000-0232.2017.03.013

Gong, Y., Fu, H.,, Zhang, S., Li, J., Zhang, A., Chen, Ye., ... Liu,
H. (2018). Research on Public Participation in Sponge City
Construction. China Water and Wastewater, 34(18), 1-5.
doi:10.19853/j.zgjsps.1000-4602.2018.18.001

Shan, X., Fang, Z., Xie, W., She, N., Zhao, H., & Li, X. (2021).
Study on Technical System of Operation, Maintenance and
Management of Source Engineering Facilities in Sponge City.
China Water and Wastewater, 37(12), 42-49. doi:10.19853/
j.zgisps. 1000-4602.2021.12.008

Wang, J., Wang, M., Che, W,, Li, J., Zhao, Y., & Wang, W. (2015).
Discussion on Key Issues in Construction of Stormwater
Drainage System Based on Low Impact Development.

China Water and Wastewater, 31(22), 6-12. doi:10.19853/
j.zgjsps.1000-4602.2015.22.002

Zhang, Z., Pan, R., Li, J., Wang, W., Hu, B., & Huang, S. (2018).
Impact of Climate Change on Volume Capture Ratio of Annual
Rainfall of Stormwater Facilities. China Water and Wastewater,
34(11), 126-131. doi:10.19853/j.zgjsps.1000-4602.2018.11.024
Che, W,, Zhao, Y., Li, J., Wang, W.,, Wang, J., Wang, S., &

Gong, Y. (2015). Explanation of Sponge City Development
Technical Guide: Basic Concepts and Comprehensive Goals.
China Water and Wastewater, 31(8), 1-5. doi:10.19853/
j.zgjsps.1000-4602.2015.08.001

Wang, W., Li, J., Che, W., & Zhao, Y. (2015). Explanation

of Sponge City Development Technical Guide: Planning

Index for Urban Total Runoff Volume Capture. China

Water and Wastewater, 31(8), 18-23. doi:10.19853/
j.zgjsps.1000-4602.2015.08.004

Xie, Y. (2016). China's "Sponge City" Development: The Overall
Idea and Policy Proposal. Renming Luntan-Xueshu Qianyan,
(21), 29-37. doi:10.16619/j.cnki.rmltxsqgy.2016.21.003

Gong, M., Ma, Y., Zhao, J., She, N., Zhao, H., & Li, X. (2018). Site
Pollution Characteristics during Construction of Rain Garden.
China Water and Wastewater, 34(9), 128-133. doi:10.19853/
j.zgjsps.1000-4602.2018.09.026

Zhu, N., Che, W., Zhang, W., Yang, Z., & Cheng, X. (2017).
Experience Analysis of the Stormwater Reconstruction

in Urban Built-up Area of the United States. China

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[571

[58]

[591

[60]

[61]

[62]

[63]

[64]

[65]

[66]

Water and Wastewater, 33(20), 5-10. doi:10.19853/
j-zgjsps.1000-4602.2017.20.002

Jiang, Q., Wang, Z., & Li, M. (2014). The negative impact

of impervious surface on urban water environment

and mitigation measures. Urban Problems, (11}, 50-55.
doi:10.13239/j.bjsshkxy.cswt. 141109

Hu, J., Wang, H., Zhang, L., Wang, Y., & She, N. (2017).
Zhenjiang: Explore the Construction of Smart Water.
Informatization of China Construction, (3), 20-22.

Li, D., & Cai, J. [2014). The Future of Landscape Architecture
Industry Depends on the Future of Market Reform. Landscape
Architecture Frontiers, 2(2), 73-77.

Pan, R., Zhang, Z., Li, J., Zhao, H., & Hu, B (2017).
Enlightenment of Studying American Storm Sewer

Systems Permit to Storm Water Management in

China. Title of Periodical, 53(11), 123-126. doi:10.3969/
j.issn.1002-8471.2017.11.030

Shao, P. (2021, August 4). Sponge City Financing Demand
Increases and Bond Financing will Play a Greater Role. China
Economic Herald. Retrieved from http://www.ceh.com.cn/
epaper/uniflows/htm(/2021/08/04/02/02_34.htm

Zhu, M., Liao, J., Chen, G., Wang, J., & She, N. (2013). Soil
permeability improvement for LID-type road greenbelt.
Water Resources Protection, 29(3), 25-28, 33. doi:10.3969/
j.issn.1004-6933.2013.03.006

Liu, J., Li, S., Chen, H., She, N., & Wu, L. (2017). Case Study
of Low Impact Development Facilities for Municipal Roads.
China Water and Wastewater, 33(4), 14-19. doi:10.19853/
j-zgjsps.1000-4602.2017.04.005

Cai, Y., Liu, D., Liu, J., She, N., & Gong, X. (2021). Performance
of innovative granular sponge city growing media based on
field monitoring. Journal of Shenzhen University (Science &
Engineering), 38(1), 45-53. doi:10.3724/SP.J.1249.2021.01045
Zheng, Z., Duan, X., & Lu, S. (2021). The application research
of rainwater wetland based on the Sponge City. Science

of the Total Environment, (771), 144475. doi:10.1016/
j.scitotenv.2020.144475

Wen, Y., Meng, Y., Wang, C., & Chen, R. (2021). Optimal Design
and Assessment of Sponge City System Based on BIM.

China Water and Wastewater, 37(12), 98-103. doi:10.19853/
j-zgjsps.1000-4602.2021.12.018

Zhang, L., Tang, Z., Li, Y., Xiong, H., & Yu, L. (2021).
Compilation and Thought of Design Drawings for Sponge City
Facilities in Shenzhen. China Water and Wastewater, 37(10),
16-22. doi:10.19853/j.zgjsps.1000-4602.2021.10.003

Yang, Y., & Li, D. (2013). GeoDesign: Concepts, Technology and
Practices. Urban Planning International, 28(1), 94-97.

Xu, N. (2021). Research on 3D Visualization of Sponge

City Operation and Maintenance Based on BIM. China

Water and Wastewater, 37(8), 48-52. doi:10.19853/
j.2gjsps.1000-4602.2021.08.008

Li, J., Sun, Y., Li, X., & Wang, W. (2021). Research on
Stormwater Runoff Quality Monitoring in Sponge City. Water
and Wastewater Engineering, 57(6), 68-74. doi:10.13789/j.cnki.
wwe1964.2021.06.011

Wang, S., & Palazzo, E. (2021). Sponge City and social equity:
Impact assessment of urban stormwater management

in Baicheng City, China. Urban Climate, (37). https://doi.
0rg/10.1016/j.uclim.2021.100829

Zhai, J., Ren, J., Xi, M., Tang, X., & Zhang, Y. (2021). Multiscale
watershed landscape infrastructure: Integrated system
design for sponge city development. Urban Forestry and
Urban Greening, (60}, 127060. https://doi.org/10.1016/
j.ufug.2021.127060

Chao, W. (2021). Research on Sponge City Planning Based

on Resilient City Concept. IOP Conference Series: Earth and
Environmental Science, 793(1), 012011. doi:10.1088/1755-
1315/793/1/012011

091



