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Roadmap of our research

Research on stormwater and flood response

Research on key factors of the LID performance

Research stormwater retention-infiltration transformation process

Practical use of LID in urban high density
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Roadmap of our research

Research on stormwater and flood response

Research on key factors of the LID performance

Research stormwater retention-infiltration 
transformation process

Spatial distribution change 
due to urbanization 

Urban precipitation and 
runoff relationship

Functionality research of LID 
facilities

Key factors research of field scale

physical model numerical modeling

Infiltration properties of LID in urban high density

Surface water and groundwater interaction



Main problems

High-rise buildings

Urban  floodAnthropogenic pollution

Urban stormwater

• High-rise buildings induced 

regional climate change;

• Urban stormwater occurred 

more frequently;

• Anthropogenic pollution post 

a threat on the environment;

• Urban  flood impact on city 

development negatively.



� Climate ChangeClimate ChangeClimate ChangeClimate Change

Extreme rainfallExtreme rainfallExtreme rainfallExtreme rainfall

Annual maximum daily rainfall 
series, annula rainfall series and 

annual surface runoff (2000-2009)

Tide LevelTide LevelTide LevelTide Level

The highest tide level of Huangpu River
(1913-2006)

TyphoonTyphoonTyphoonTyphoon

Violent typhoon in Shanghai 
(1913-2006)

Reasons



Increase of impermeable area

Over-extraction of Groundwater

Deep Foundation Construction

� Human ActivityHuman ActivityHuman ActivityHuman Activity

Reasons



Urban impermeable surface

Drainage system

Development of underground space



Solve the problems

April, 2012 - The concept of “Sponge City”

October, 2014 - Technical manual for 

“Sponge City” construction

April, 2015 – 16 cities for “Sponge City

construction

April, 2016 – 14 cities for 

“Sponge City” construction



� Stormwater volume control

� Aquatic ecosystem protection

� Infiltration and groundwater recharge 

maintenance 

Low impact development (LID)



Study on stormwater and flood response

Hydrologic monitoring at the stormwater infiltration basin

(A) rainfall (B) basin stage and groundwater level (C) soil moisture content (VMC) and subsurface 

temperature (Tmp). 

Spatial distribution existed in short duration precipitation;

High correlation was found in stormwater and flood in urban area;

Stormwater and flood response rapidly due to urban pavement impermeable.



Temporal variations in phosphorus species and chloride concentrations and pH before and after 
placement of biosorption activated media

soil water (0.5-m deep); 

soil water (0.9-m deep); 

soil water (1.3-m deep); 

stormwater;  

groundwater 

• Contaminant infiltration in 

different LID layers have specific 

characteristics;

• High correlation was found in 

surface water and groundwater 

interaction;

• Pollution degraded in the pathway 

of infiltration in LID configuration.



Key factors of the LID performance

Bio-retention performed the best 

in the change of lag time and peak 

flow for flood control;

Grass swale functioned poorly in 

the reduction of average runoff 

and all water balance indices.

LID performance radar chart for small storm events. (<25.4 mm)



Section of grassed swales

Practical use of the grassed swales

Practical use of the grassed swales



Schematic diagram of bio-retention

Practices of bio-retention



Permeable pavement



Stormwater retention-infiltration transformation process

• Expanded from previous results of probabilistic rainfall-runoff transformation.

• Analytical equations transforming the input rainfall frequency distribution to output runoff 

frequency distribution.

• Can be used to calculate the average annual runoff volume and runoff event volume return period





Frequency distributions of rainfall event volume and interevent time







• interface-visualization

• controllable parameters

• open source code



Practical use of LID in urban high density

Water tank and drainage system 



Practical use of LID in urban high density

Grassed swales in urban high density



Practical use of LID in urban high density

Green roof in urban high density
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