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Urban Greening  
for Flood Mitigation

Challenge
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Urban infrastructure can alter the natural hydrological cycle, affecting processes 
such as rainfall, interception on buildings and vegetation, soil infiltration and 
storage, runoff generation, retention in lakes and ponds and the speed and 
direction of water movement1. 

Urbanisation can also have a detectable impact on hydrology on a catchment-
scale, including: a reduction in baseflow, changes in groundwater level, increased 
runoff rates and reduced lag-times; with effects resulting in increased peak flows 
and runoff volumes.

Urbanisation of former natural land covers can have negative downstream 
implications for flood risk management, geomorphology, hydro-ecology and 
water resources. 

Managing surface water in urban areas is important to minimise flood damage 
and disruption, as well as preserving water quality in receiving waters. 

NbS that embrace green and blue infrastructure (see Figure 4) can be employed to 
rebalance the impacts of urban infrastructure on the natural hydrological cycle by 
mimicking it, slowing the flow of water whilst increasing retention and infiltration. 
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How urban greening mitigates flooding

Urban Greening ‘How To’ Toolkit   |   Urban Greening for Flood Mitigation

Reduced run-off peaks
Plants, soil, and mulch layers in GI store rainwater temporarily, slowing down 
peak flow rates into stormwater systems and reducing the likelihood of sewer 
overflows and flash floods.

Soil Absorption and storage
Urban greening improves soil structure and organic content, increasing its ability 
to absorb and retain water during storms2.

Drainage connectivity 
Green corridors and bioswales can channel excess water safely to retention 
basins, rivers, or aquifers.

Permeable pavements, wetlands, and swales are examples of urban greening 
infrastructure managing urban hydrology and reducing risks of flooding3. 

Pervious surfaces
Replacing paved areas with permeable vegetation reduces surface runoff as green 
streets, tree trenches, and bioswales help capture and filter stormwater on-site.

Figure 4: Flood mitigation by urban greening in cities.
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Recommended Actions
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Develop guidance frameworks focussing specifically on GBGI  
as holistic solutions to flood problems.

Measures for new developments need to be set out to ensure compliance with 
the standards and principles provided in the Green Infrastructure Framework’s 
Urban Greening Factor Standard4, in cases where local planning policy does not 
specify requirements for urban greening. 

Local policies and standards need to be developed similar to, for example,  
the Urban Greening Factor guidance of London City Hall5.

Set urban greening targets in reference to local frameworks.

Green cover percentage of a minimum of 40% in urban residential neighbourhoods 
is recommended by the Green Infrastructure Framework’s Urban Greening Factor 
Standard4, where a larger percentage is encouraged and expected where possible .

Proportion of natural to man-made surfaces is another local area characteristic 
that can be identified by consulting the ‘Greenness Grid’ in the Green Infrastructure 
Mapping Database6. 

Consider key factors when employing urban greening to ensure 
effectiveness.

Urban greening factors such as dimensions of urban greening intervention, 
rainfall intensity and performance metrics must be critically considered to ensure 
optimal performance.

The choice of the type of urban greening infrastructure is determined by available 
space and budget. The rarity and frequency of extreme rainfall events must be 
considered, as well as access to routine maintenance and public acceptance  
of the new scheme.
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Climate, landscape and surface properties need to be taken into consideration 
when designing and implementing urban greening solutions to effectively work, 
as they directly impact runoff generation and water flow. 

Hydrological response from urban areas can be predicted for better GI design 
and implementation, using tools such as EPA SWMM (Storm Water Management 
Model), Hydrological Engineering Center’s Hydrological Modelling System  
(HEC-HMS) and ArcGIS Hydrology tool box. 

Be mindful of runoff destinations to avoid unwanted consequences. 

Unintended downstream flow Planners and designers must make sure 
urban greening infrastructure does not unintentionally shift excess stormwater  
to downstream areas, which could overwhelm their drainage systems, increase 
their flood risk and cause ecological damage.

Order of preference According to the National standard for Sustainable Drainage 
Systems7, destinations of excess runoff is: (i) discharge to ground, (ii) discharge  
to surface water body, (iii) discharge to surface water sewer, and, as an absolute 
last resort, (iv) discharge to a combined sewer. Urban greening interventions 
should adhere to these recommendations.

Routine maintenance of existing drainage networks to allow for slow infiltration 
and to act as sustainable drainage systems (SuDS).
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Pay attention to the hydrological properties of urban surfaces. 

Ensure maintenance of urban greening interventions for better 
performance.

Urban characteristics such as the materials of construction, slope, age, condition 
and connectivity to the surface water drainage system, have a direct impact on 
hydrological properties that need to be taken into consideration. Urban greening 
infrastructure such as permeable paving can provide higher infiltration rates than 
traditional impervious surfaces.

Imperviousness needs to be limited, when possible, as it disconnects soil moisture 
and runoff and increases sensitivity to rainfall.

Regular maintenance of GI and BI ensure continuous and unimpeded performance 
during extreme rainfall events. 

Maintenance activities include cleaning of drains and culverts, removal of debris, 
removal of sediments, clogs and vegetation from infiltration systems such as 
pervious pavements, and maintaining vegetation in green systems such as green 
roofs and rain gardens. 

Plan for maintenance by ensuring it is appropriately assessed, funded and  
if possible legally secured. 

Barriers to routine maintenance need to be avoided such as poor design 
that results in inaccessible systems, or parts of system, last-minute reactive 
management, requiring people to work in adverse weather conditions (health 
and well-being challenges), and debris and/or sediment overload from upstream 
urban greening systems, e.g. leaves of branches causing blocking and clogging.
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Further Insight

Account for the uncertainty involved in safeguarding against 
episodic events. 

Consider variation in performance. 

Episodic events such as heavy rainfall and floods are accompanied with uncertainty 
towards the timing and intensity of their occurrence and hence, posing elements 
of risk and uncertainty in infrastructure design must be communicated carefully.

Evidence of urban greening impact from scientific literature and case studies shows 
overall positive benefits, but performance can vary considerably hence, greening 
infrastructure should be assessed holistically based on effectiveness and impacts.
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