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• Substantial investments have been invested in design and 

construction, but once built, LID facilities often lack 

maintenance or even are completely neglected (Blecken, et al.2017).

• Lack of maintenance is a common situation in the implementation 

of LID facilities in many countries (Qiao, et al. 2018).

A lack of maintenance 
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Huarun Village in Zhenjiang, Jiangsu Province, China （2021.7.6）

LID facilities in a community
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Maintenance is crucial for LID functioning effectively

• 12 rain gardens in Minnesota are not functioning properly due to 

lack of maintenance (Asleson et al. 2009).

• In order to maintain the function of wet ponds, it is necessary to carry 

out routine monitoring and regular sediment removal (Drake, and Guo, 

2008).

• A survey of 279 LID facilities along highways in Prince George’s 

County, Maryland, USA, indicated that these facilities needed 

extensive maintenance (Li 2015). 
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• Due to aging and lack of proper maintenance, the reduction of pollutants 

in bio-retention ditches decreased two years after its construction (Reyes et 

al. 2018).

• Even with regular maintenance and management, the effectiveness of 

LID diminishes over time (Pour, et al. 2020).

• Regular monitoring and maintenance allows LID facilities to operate 

sustainably and is one of the key drivers of urban stormwater management 

(Lakshmi et al 2022).

Maintenance is crucial for LID functioning effectively
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Lack of maintenance funding

• In the case of LID facilities, lack of maintenance funds has also 

become a common problem in many countries (Gao, et al., 2016; Tanellari 

et al., 2015).

• LID is reportedly expensive to maintain, which limits its wider 

implementation (Shafique, et al.,2018; Bixler, et al.,2019; O’Donnell, et al.,2020).

• To ensure the normal operation of LID, it needs to hire many 

professional and technical personnel (Shafique, et al.,2018).
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• Australia, Canada, Germany, and the United States have 

proposed stormwater fees as a dedicated and stable source of 

funding to pay for maintenance (Meng & Hsu,2019).

Public participation in LID maintenance
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• Seddon et al.（2021)：Local communities are often labeled as ignorant and in need of 

training or capacity building, rather than being recognized as agents with a wealth of local 

knowledge capable of making choices and decisions.

• Seddon et al.（2021)：Being out of step with local views can discourage active engagement 

and disempower local communities, which in turn can harm local support for LID facilities 

and jeopardize their success.

• Seddon et al.（2021)：In order to deliver effective, resilient, legal and equitable outcomes, 

all relevant stakeholders (especially local people and local communities) should be involved 

in the design, implementation, management, monitoring and evaluation of LID facilities.

A lack of alignment with local perspectives 
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Huarun New Village in Zhenjiang, Jiangsu Province （2021.7.6）
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Pilot Sponge cities in China

• In the 2014, the Chinese government 

initiated the construction of pilot sponge 

cities. In 2015 and 2016, in total 30 cities 

were selected as pilot cities. 

• However, the Chinese government only 

provide construction funding for the local 

government of the pilot sponge cities. 

Pictures took in 2017 in Xi’Xian New City  
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Unknown the maintenance current status

Pictures took in 2017 in Xi’Xian New City  

To date, there is little knowledge about the current 

status of LID facilities in the pilot sponge cities after 

their construction of about 5–7 years.

Specifically, there is no information on whether 

these facilities are still functioning well, to what extent 

these facilities need maintenance, and residents’ 

attitudes regarding the maintenance of LID facilities. 

Without such knowledge, the construction of LID 

facilities risks high investment costs with little return 

for stormwater management goals.
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Case cities selected
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Fengxi New City in Shaanxi Xixian New 

District （2018.07.15）

Licang District Yujing Villa community in 

Qingdao, Shandong Province （2021.08.01）

LID facilities in a residential community pilot Sponge City
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Jindian city community in Pingxiang, 

Jiangxi Province （2021.07.07）
Licang District Yujing Villa community in 

Qingdao, Shandong Province （2021.07.30）

LID facilities in a residential community in pilot Sponge City
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Lijiang Mansion in Hebi, 

Henan Province（2022.08.08）
Tourist Garden in Hebi, Henan 

Province（2022.08.08）

The willow bank of the Li River in 

Hebi, Henan Province （2022.08.08）

The willow bank of the Li River in 

Hebi, Henan Province （2022.08.08）

LID facilities in a residential community in pilot Sponge City
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Field trip to survey the maintenance situation of LID facilities in three pilot sponge cities
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Evaluation parameters and description of the status quo of low-impact 

development facilities in sponge city construction
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Respondents’ attitudes towards maintenance of LID facilities
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Results of Correlation Analysis
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Improving respondents’ knowledge of the sponge city concept had a 

significant, positive effect on increasing WTP for urban green infrastructure in 

Nanning. 

For the Zhenjiang local government, more demonstration projects 

constructed in communities are useful for a wider implementation of urban 

green infrastructure.

Results of Binary Logistic Regression



Public 

willingness to 

pay for LID 

maintenance

Course team

Survey of the 

current 

status of LID 

maintenance 

Why focus on 

the 

maintenance 

of LID

Conclusions and recommendations

For cities such as Chongqing (a negative 

correlation between age and WTP), we 

suggest that age-appropriate landscape design 

could be added in the construction of urban 

green infrastructure in sponge cities.

 It may enhance the participation of the 

elderly and increase their WTP to some extent. 



Public 

willingness to 

pay for LID 

maintenance

Course team

Survey of the 

current 

status of LID 

maintenance 

Why focus on 

the 

maintenance 

of LID

Conclusions and recommendations

For cities such as Nanning (a positive 

correlation between WTP and previous 

knowledge of sponge city concept), we 

suggest that the local government strengthens 

the publicity of the sponge city and carries out 

science popularization activities related to the 

sponge city.

It can improve residents’ awareness of urban 

green infrastructure development and residents’ 

WTP for LID.
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Conclusions and recommendations

For cities such as Nanning and Zhenjiang 

(a positive correlation between WTP and 

knowledge of construction in communities), 

we suggest increasing the construction of the 

sponge city LID within the community and 

vigorously publicizing it within the 

community. 

This may enhance residents’ sense of 

identity on urban green infrastructure and 

their WTP.



Public 

willingness to 

pay for LID 

maintenance

Course team

Survey of the 

current 

status of LID 

maintenance 

Why focus on 

the 

maintenance 

of LID

Does the public’s Cognitive degree of LID really affect the 

public’s choice and attitude toward LID facilities?
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Determination of the attributes and levels of low impact development facilities
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The questionnaire included three main parts. 

① Information regarding respondents’ socioeconomic characteristics, e.g., gender, age, 

education, monthly family income and housing type, were collected. 

② The questions about respondents’ knowledge and perceptions of LID were asked.

③ Surveyors explained attributes and the attribute levels of LID benefits and their 

descriptions to the respondents and sample selection sets (Table 2).

Questionnaire Design



Public 

willingness to 

pay for LID 

maintenance

Course team

Survey of the 

current 

status of LID 

maintenance 

Why focus on 

the 

maintenance 

of LID



Public 

willingness to 

pay for LID 

maintenance

Course team

Survey of the 

current 

status of LID 

maintenance 

Why focus on 

the 

maintenance 

of LID



Public 

willingness to 

pay for LID 

maintenance

Course team

Survey of the 

current 

status of LID 

maintenance 

Why focus on 

the 

maintenance 

of LID

Residents in Xianyang were willing to pay for the improvement of degrees of ponding, but 

not for the plant type. Moreover, the additional annual fee they were willing to pay for was 

140 yuan per family per year. 

For residents in Xi’xian New Area, they had stronger WTP for the improvement of degrees 

of ponding than that in Xianyang, with the additional annual fee of 198 yuan per family per 

year. Meanwhile, residents in Xi’xian New Area were willing to pay for the plant type 

improvement, which was quite different from the residents in Xianyang.
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Conclusions and recommendations

The residents of Xianyang and Xi’xian New Area, China had positive attitudes towards the degree 

of ponding and were willing to pay for it. 

It is worth noting that there was a heterogeneity preference and WTP regarding functions of 

plant types and planting aesthetics. 

In Xianyang, residents were willing to pay approximately 139 yuan per family per year for the 

improvement of degrees of ponding, but they did not show the same willingness to pay for plant types. 

On the other hand, in Xi’xian New Area, residents were willing to pay about 197 yuan per family 

per year to improve degrees of ponding and 104 yuan for planting aesthetics. 

These findings suggest that the degree of support for various LID projects varied among the two 

regions and was influenced by factors such as the extent to which the government promoted LID 

facilities and residents’ subjective perceptions of the benefits. Although improving degree of ponding has 

always been the top priority of government officials, improving planting aesthetics in the community and 

other LID facilities projects may gain higher levels of public support. 
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Do past flood experiences really influence public

choices and attitudes to LID facilities?
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Determination of the attributes and levels of low impact development facilities
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Investigate residents’ willingness to participate in, maintain and pay for LID 

facilities in sponge city (2022.08)
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• Respondents showed a significant WTP for LID 

facilities, with a desire to support rainwater drainage, 

recreation and entertainment, and the landscape 

environment. 

• Experience of flooding had a significant effect on 

Zhengzhou respondents, but not on Hebi respondents. 

• Rainwater drainage should still be considered the most 

important function of LID facilities. 

• At the same time, educational level and flood 

experiences may not affect the public’s WTP. 
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Why focus on 

the 

maintenance 

of LID Since residents’ cognitive degree of sponge cities is positively 

correlated with WTP, it is suggested that the local government 

strengthen the publicity of sponge cities and carry out science 

popularization activities related to sponge cities to improve residents’ 

cognitive degree of sponge cities.

Increased public awareness and education on sponge cities 
is recommended
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