
K2A Knowledge to Action

How can trees and forests support sustainable and 
climate friendly cities?

Europe’s production forests are mainly situated in rural areas, but provide much of the sustainably 
managed timber consumed in the built infrastructure of cities. Since most European cities are growing 
the demand for timber will rise throughout the next century due to increasing demand from urban 
designers and architects looking to reduce the construction industry’s embedded carbon. For example, 
for each tonne of wood products used instead of non-wood products, there is an average emissions 
reduction of approximately 2 tons of CO2 (Hurmekoski 2017; Leskinen et al., 2018). As 70% of the 
global CO2 emissions is emitted by cities, the role of forests as carbon storage is a crucial service to 
cities (Palahí et al., 2020).

Many of Europe’s cities are located on major water courses hence watershed forests protect cities 
against flooding through reducing the water flow and buffering precipitation in forest soil. Closer to urban 
areas peri-urban forests provide further flood protection, wood products and carbon sequestration as 
well as playing an important role in reducing the urban heat island effect and cooling the city (Hiemstra 
et al. 2017; Marando et al., 2018).

Within city region boundaries urban forests – including individual trees and smaller urban woods – are 
fundamental components of the urban fabric. They provide a multitude of climate-related ecosystem 
services. For example, urban forests store almost as much carbon per hectare (178 tonnes C per ha) 
as tropical forests (190 ton C per ha (Wilkes et al., 2018)), so their contribution to carbon storage is very 
significant. Research has shown that closer to urban centres there is decreasing vegetation cover, and 
increasing soil sealing (Haase, 2019), hence urban forests are vital to the conservation of urban soils 
and the associated microbiome which is in turn crucial to supporting biodiversity in urban areas.  Even 
in the densest parts of cities, urban trees and woodlands are a resource that facilitate nutrient cycling 
and groundwater management. Urban forests also store carbon in their biomass but also through the 
soils they maintain (Richter et al., 2020).
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Whilst the standing volume in urban forests can be high, the wood volumes harvested are relatively low 
as is the quality of the harvested wood.  However, to city dwellers the ‘urban relevance’ of trees is not 
measured in cubic metres but in canopy cover and distribution. A good example of this is stormwater 
management.  Next to reducing the hazards of stormwater flows through the interception of precipitation 
by foliage, urban forest soils provide important ‘soak away’ areas for surface water and the resulting 
soil moisture allows trees to provide evaporative cooling. and as such contribute to mitigating the urban 
heat island effect (Livesley et al., 2016). The capacity of trees and forests to provide cooling through 
evaporation is however negatively impacted by dry periods, which have increased in Europe (Haase 
2019). This accentuates the need to consider urban forestry not just as the trees but also on the quality 
of the substrate they grow on.

Indirectly, urban forests and urban trees reduce the use of electricity and gas for air conditioning and 
building heating, hence avoiding carbon emissions indirectly (Nowak et al. 2017). Shade provided by 
trees leads to lower indoor temperatures in summer; combined with a decreased urban heat island 
effect, this leads to 2 to 90% less cooling energy needed (Ko, 2018). The windbreak effects of urban 
forests and urban trees can lead to an energy need reduction of 20% for heating (Ko, 2018). Another 
indirect effect of urban trees and urban forests on climate, is related to a modal shift since attractive 
footpaths and cycle paths can facilitate a shift from car to walking or cycling (Langenheim et al. 2020).

Urban forests also contribute to the quality of the local human habitat (Barton and Grant 2006) by 
providing solutions that facilitate health and well-being improvements and increasing the quality of the 
natural environment which contributes to climate stability and biodiversity. Urban forests and urban 
trees create attractive places for living, working and spending time outdoors (Lafortezza et al., 2018), 
leading to curbing urban exodus and decreasing urban sprawl (Waltert and Schläpfer, 2010). Qualitative 
tree coverage in business districts and commercial areas can promote positive perceptions and high 
street image and can lead to a willingness to pay a premium of around 10% for equivalent goods and 
services (including for parking space on streets with trees) (Joye et al., 2010; Wolff, 2020). Combined, 
these impacts can lead to a more sustainable city by decreasing the need for (car) traffic, and hence 
a decreasing exhaust of CO2. Also the positive impact of urban forests and urban trees on the quality 
of the air (Sicard et al., 2018) contributes to creating a healthier, more sustainable city.

Finally, urban forests and urban trees are also associated with disservices (Cariñanos et al., 2017; 
Roman et al., 2020): tree pollen can lead to allergenic reactions (Cariñanos et al., 2019); there are 
risks associated with falling trees or falling branches (Jones et al., 2014); and members of the public 
complain about nuisances created by trees, such as fallen leaves, fruit and branches; shade; or diverging 
opinions on aesthetics or tree management (Davies et al., 2017).
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