
Objectives

Demonstrate the integration of extent-condition accounts for urban 
trees with modeling of regulating ecosystem services and their asset 
values for different urban planning and policy purposes

Test value generalization in urban ecosystem accounting - infer asset 
value for a whole city accounting area with only partial asset 
condition data, using machine learning and Bayesian networks

Methods

Conclusions
• Combined  ecosystem extent-condition accounts can represent vegetation’s 3D structure needed to 

predict regulating services using iTree Eco.  

• Machine learning and Bayesian networks (BN) can be used to tackle missing data in value transfer / 

generalization from a known sample to partial data on assets in a wider accounting area.  BNs provide 

documentation of inference uncertainty in ecosystem accounting.

• Small net aggregate changes in ecosystem extent during an accounting period may conceal large 

variation in ecosystem condition affecting the spatial distribution of ecosystem services and their benefits
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Results

Awareness raising 

Estimated median 

asset value of 

regulating services 

provided by all tree 

canopy of Oslo’s 

built zone ca. NOK 

5,4 billion (2014) 
(€ 635 million, or equivalent to 

ca. 0.4% of total residential 

asset value in Oslo)

iTree Eco regulating services model 

estimates per tree

Source: Cimburova and Barton 2021

Regulation plan assessment

Insignificant net loss in tree canopy extent in suburban plan area 2011-2017 due to 

loss of taller trees being compensated in extent (but not condition) by smaller tree 

plantings.  Municipal regulation of suburban infill and tree felling permits were 

insufficient to avoid the loss of greenviews from large trees, while the net effect on 

regulating services was negligeable.

Source: https://transect.org/
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