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Urban Greening  
for Heat Mitigation

Challenge
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The urban heat island (UHI) effect – where city temperatures significantly exceed those 
of surrounding non-urbanised areas – results from landscape transformations that 
alter natural energy exchange between the earth’s surface and atmosphere, creating 
a feedback loop that intensifies as urbanisation continues. Buildings and man-made 
surfaces absorb solar energy and re-emit it as heat to a greater extent than natural 
vegetated surfaces or water. The activities we undertake and energy we consume  
in cities also emit large quantities of heat. 

Heatwaves are amongst the most threatening natural hazards that can have a significant 
impact on human health. In 2022, the UK witnessed a record-high temperature  
of 40.3°C. There are 791 yearly average excess deaths in England and Wales that have 
been accredited to extreme heat1. An assessment of 854 European cities demonstrates 
that under a low mitigation and adaptation scenario, climate change will increase 
temperature-related net mortality by 49.9%, resulting in 2,345,410 (95% confidence 
interval: 327,603 to 4,775,853) excess deaths between 2015 and 20992.

Socioeconomic inequities create disproportionate vulnerability to urban heat impacts, 
with marginalised communities often facing greater exposure and fewer resources 
for adaptation3.

The synergistic effects between urban heat islands and climate change-driven heat 
waves create complex challenges that require multidimensional, context-specific 
mitigation approaches.



How urban greening mitigates heat in cities 
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Urban greenery has been shown to reduce land surface temperatures by up to 1 
°C and air temperatures by up to 7 °C, while water bodies also play a significant 
role in cooling urban areas, as they can regulate ambient heat conditions by up 
to 8.8 °C5. This impact is achieved through different phenomena: 

Shading 
Trees and plants can decrease the amount of direct sunlight reaching the ground, 
therefore lowering surface temperatures and mitigating the UHI effect via creating  
a cooler micro-climate. 

Evapotranspiration cooling
Plants release moisture, which further cools the surrounding air by converting 
sensible heat into latent heat (see Figure 6).

Insulation
Decreased heat absorption by buildings, and evaporative cooling (heat absorption,  
as water changes from liquid to a gas state in the air stream) are achieved by some  
GI elements such as green roofs, green walls, and roof gardens.

Figure 6: Green infrastructure efficacy against urban heating4. The figure classifies Green-Blue-Grey Infrastructure 
(GBGI) into ten major categories (in capital letters), which are subdivided into 51 specific types. The types high-
lighted in green indicate those with available heat mitigation data. In contrast, those listed in black signify a major 
research gap, as their efficacy remains scientifically unevaluated4.
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Altering airflow
Parks can act as natural air conditioners through the formation of micro-scale 
thermal reduction systems (park breeze) that generate low-level advection currents 
that draw air from cooler greenery toward warmer urban areas6.

Vegetation can act as windbreaks, modifying airflow patterns, and facilitating 
natural ventilation, ultimately dissipating heat. 

Linear green-blue infrastructure elements such as vegetated corridors, rivers 
and canals function as ventilation pathways, channelling cooler air masses from 
peripheral areas into urban centres and creating beneficial thermal circulation 
patterns throughout the built environment.

Impact of water bodies
BI mitigates heat through multiple mechanisms: evaporative cooling, groundwater 
recharge, and acting as a temperature buffer that absorbs and stores heat  
during the day4.

Diurnal temperature effects are significant with water bodies, which demonstrate 
a time-lag cooling impact by absorbing heat during daytime peaks and gradually 
releasing it during cooler night periods, thereby moderating the UHI effect when 
it is most intense7.

Seasonal variations affect cooling efficiency of water bodies, with maximum 
cooling benefits observed during summer months when urban heat stress is 
highest, while providing generally warmer temperatures during winter in temperate  
and cold climates.

Larger urban water bodies can generate localised cooling breezes through 
air circulation patterns, where temperature differentials between water and 
surrounding built environments create convection currents that provide relief 
during hot weather8.

Moving water (e.g. rivers and streams) provides greater cooling capacity than still 
water (e.g. lakes, ponds). Deeper water bodies generally provide greater cooling 
capacity than shallow water bodies, although this is not always the case if the 
surface water layers become stratified.
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Recommended Actions
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Match urban greening and blue infrastructure types to the  
needed purpose.

Understanding characteristics, functionality and constraints of GI/BI types as well as 
assessing the local context, environmental conditions, available resources and the 
budget is crucial to ensure long-term effectiveness and avoid possible drawbacks.

Recreational parks can mitigate UHI effects. 

Green roofs and walls reduce energy consumption and in turn mitigate heat. 

Trees incorporated into walking and cycling routes provide shading.  

Wetlands, ponds, lakes, swales and rain gardens need to be prioritized into 
urban planning4 where water availability allows. These features naturally store 
and release water, helping to moderate local temperatures during heat events.

Botanical, zoological, and heritage gardens are effective in urban heat mitigation; 
however, they require high maintenance and substantial water, making them 
unsuitable in areas with limited irrigation access as this reduces their cooling 
capacity. Hence, assessment of local context, conditions, resources, and budget 
is needed to ensure long-term effectiveness.
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Prioritise urban greening for heat-vulnerable regions and 
communities.  

Spatial distribution and UHI severity can help identify heat-vulnerable regions  
as per the Green Infrastructure Framework’s Green Infrastructure Mapping 
Database for urban heat management information for your area9.

Vulnerability and adaptive capacity of communities need to be identified to 
increase the number of cooling shelters that utilize urban greenery to protect 
such groups, especially dwellers with no easy access to parks or outdoor areas. 

Maximise size of urban green areas in heat risk zones where a positive correlation 
is noted between the size of urban greenings and their cooling potential, hence 
larger urban greening would be recommended for vulnerable hotspots, when 
possible.

Assessment of your local area’s level of existing urban cooling function from 
urban green infrastructure and social vulnerability5 to extreme heat (need for 
urban cooling) can be conducted by looking at the Urban Heat Management Maps  
in the Green Infrastructure Mapping Database9.
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Adopt policy frameworks and strategies to better empower  
urban greening.

Enact policy frameworks that set design standards including through planning 
policies, planning guidance and design codes, as well as financial mechanisms 
to incentivise the adoption of urban greening.

Monitoring and evaluation frameworks need to be implemented to quantify 
and optimise cooling benefits as well as assess urban greening performance in 
heat mitigation and identify improvements in design and management specific  
to a geographic region.

National frameworks should be consulted such as the Natural England Green 
Infrastructure Framework’s Urban Tree Canopy Cover Standard10 that assesses 
Urban Tree Canopy Cover is increased by an agreed percentage based  
on a locally defined baseline and taking into account local needs, opportunities 
and constraints.

Further Insight

Consider the multifunctionality of urban greening. 

Green roofs and solar panels can enhance each other’s performance as green 
roofs reduce ambient temperatures, helping solar panels operate more efficiently 
as solar PV output can drop at high temperatures.

Green roofs equipped with rainwater harvesting systems can amplify cooling 
benefits and other co-benefits, including biodiversity enhancement and bolstering 
ecosystem resilience.
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Support local research on urban greening to address existing 
knowledge gaps4.

Monitor and evaluate  GBGI within heat-vulnerable areas, to guide targeted 
selection of interventions for heat mitigation. This will ensure implementation 
options are evidence-based and guided by a holistic approach that maximises 
their multifunctional benefits.

Encourage climate-related education and literacy. 

Climate education should be incorporated into the school curriculum to develop  
a deeper understanding of the causes and consequences of environmental heat11.

Climate literacy programs and public information campaigns are crucial in promoting 
positive action on urban heat and urban greening interventions.

Community engagement is crucial for success12. 

It is vital to actively involve all stakeholders, including researchers, communities, 
urban planners, engineers, government bodies, non-profit organisations, and 
businesses, in the co-creation of urban greening initiatives to integrate diverse 
perspectives and foster a sense of shared ownership and collective responsibility.
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