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Simulating ecosystem services of urban trees under present 

and future climate conditions
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The urban heat island effect (UHI)



Climate change

https://www.climate-lab-book.ac.uk/2018/warming-stripes

Warming stripes
Annual global temperatures from 1850-2017
The colour scale represents the change in global temperatures covering 1.35°C
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Metropolis Project

urban climate change and tree growth



Metropolis Project

urban climate change and tree growth



urban climate change and tree growth

éafter 1960 than before 1960

Worldwide urban tree growth was faster é

é in city centres compared to periphery 

Pretzsch, Rötzer,… 2017  Scientific Reports



urban climate change and tree growth

ébut varied from climate zone to climate zone

Boreal Mediterranean

Pretzsch, Rötzer,… 2017  Scientific Reports



How can we mitigate urban climate change? 

and their ecosystem services 

carbon storage (McPherson 1998, Nowak & Crane 2002)

cooling by transpiration (Pretzsch et al. 2015, Rahman et al. 2017)

reduction rainwater discharge (Xiao et al. 2000a, Xiao et al. 2000b)

shading (Akbari et al. 2001, Dimoudi & Nikolopoulou 2003)

air filtering (McPherson et al. 1997, Pretzsch et al. 2015)

Quantity is depending on number of plants, species, age and dimension, 

vitality,  climate and site conditions

urban forests



simulation of growth and ecosystem services

CityTree: a process-based individual tree growth model
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simulation of growth and ecosystem services

CityTree: a process-based individual tree growth model



manual for urban forestry planning

Development of a manual for city planners, architects, 
landscape planners, scientists and landscapers:

Urban trees under climate change: Growth patterns, 
ecosystem services and perspectives

Figures and tables for
growth patterns

dimensional changes
ecosystem services

for Central European cities
under present and future climate conditions



possibilites for 

adaptation and 

mitigation

varying urban forestry 

parameters

options to mitigate urban climate change

Biomassezuwachs (kg/Jahr)

Stadt: Mittel aller Städte Bodenart: sandiger Lehm Klima: gegebenes Klima (1965-2015)
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conclusion

o Global climate change and the urban climate have a strong influence on tree 
growth and ecosystem services

o By using process based models, ecosystem servicescan be quantified, particularly 
for future climate conditions and for varying urban forestry measures 

o Detailed information is needed about species and age dependent growth patterns 
and ecosystem services 

o Thus, mitigation effects of the urban green on urban climate change can be 
simulated

o Information on species and age dependent ES can help landscape planners and 
architects to adapt our growing cities to climate change
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