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THE BENEFITS OF URBAN TREES
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THE BENEFITS OF URBAN TREES: CARBON OFFSETTING

Urban forests can directly offset 
GHG emissions by
sequestering carbon dioxide (CO2) 
through photosynthesis and 
biomass storage

Urban trees can avoid GHG 
emissions associated to
energy use in buildings due to 
their micro-climate regulation 
effects related to shading
and evapotranspiration

Urban trees’ respiration, 
maintenance (e.g., pruning), 
mortality can lead to negative 
carbon balances Source: i-Tree Tools



THE BENEFITS OF URBAN TREES: AIR POLLUTION REDUCTION

Urban forests/trees may improve air quality 
mainly via airborne particle interception 
and gas absorption through leaf stomata

Source: Eisenman et al. (2019)

Source: i-Tree Tools



THE BENEFITS OF URBAN TREES: AIR POLLUTION REDUCTION

Scientific consensus 
that trees in narrow 
street canyons 
increase air pollution 
concentrations by 
reducing air pollution 
dispersion 

Source: Vos et al. (2013)

Urban forests/trees may reduce air quality via the emission of 
allergenic pollen and biogenic volatile compounds (BVOCs). BVOCs 
may contribute to the formation of ground-level ozone.

Modification of air circulation – also known as dispersion – by tree 
surfaces may reduce or improve air quality, depending on a series of 
factors such as urban form, wind direction & speed, tree size, etc.



NATURE-BASED SOLUTIONS: EUROPEAN COMMISSION DEFINITION

Source: European Commission (2015)

“Solutions that are inspired and 
supported by nature, which are 
cost-effective, simultaneously 
provide environmental, social and 
economic benefits and help build 
resilience. Such solutions bring 
more, and more diverse, nature 
and natural features and processes 
into cities, landscapes and 
seascapes, through locally 
adapted, resource-efficient and 
systemic interventions.”



URBAN FORESTS AS NATURE-BASED SOLUTIONS

Urban forest/tree planting can be considered a nature-based solution 
for the mitigation of climate change and air pollution in cities?

DEPENDING. It’s 
fundamentally an 
issue of SCALE

Source: Allen (2014)



MODELLING AND EMPIRICAL STUDIES ON CARBON OFFSETTING

Source: Baró & 
Gómez-
Baggethun
(2017)



MODELLING AND EMPIRICAL STUDIES ON CARBON OFFSETTING

Source: Baró & 
Gómez-
Baggethun
(2017)



MODELLING AND EMPIRICAL STUDIES ON AIR PURIFICATION

Source: Baró & 
Gómez-
Baggethun
(2017)



MODELLING AND EMPIRICAL STUDIES ON AIR PURIFICATION

Source: Baró & 
Gómez-
Baggethun
(2017)



SCALE (MIS)MATCH BETWEEN SERVICE PROVISION AND DEMAND

Source  Syrbe and Waltz(2013)

Source: i-Tree Tools



Source: Demuzere et al. 2014 

SUMMARY OF THE RELEVANCE OF THE BENEFITS FROM UGI BASED ON 
SCIENTIFIC EVIDENCE



URBAN FORESTS NBS TO KEEP POLLUTING?

Source:  The 
Guardian



TAKE HOME MESSAGES

Urban forest/trees for climate and pollution adaptation policies rather 
than mitigation. Focus on pollution sources rather than sinks.  

Always consider the (WIDE) range of urban forest benefits at the 
local/site scale (runoff control, thermal comfort, health and socio-
cultural benefits, habitat for biodiversity). Also consider trade-
offs/disservices and ways to minimize them (e.g., plant low-emission 
BVOC/allergenic pollen species). 

Cities can act as stewards for forest conservation/enhancement 
beyond urban boundaries and hence contribute to climate change 
mitigation at the global level. 



TAKE HOME MESSAGES

MORE URBAN TREES/FORESTS IN MOBILITY INFRASTRUCTRUE= LESS 
CARS = LESS POLLUTION

Source:  Barcelona City Council
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