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UTCSA: A 0.5-meter resolution urban tree canopy 

dataset for 888 cities in South America and its pilot 

applications

Scan here !



Benefits of Urban Trees

Protecting 

biodiversity

Reducing air 
pollution

Sequestering carbon 
dioxide

Reducing urban heat island 
effect

Improving mental and 
physical health

Enhancing the overall well-
being of urban communities



Study area

472 cities

13 countries



Study method

The overall workflow of Urban tree canopy (UTC) mapping. 

Satellite images: GeoEye-1, SkySat, Pleiades, and WorldView-2/3

More than two thousand source satellite images （2018-2019）.



The urban tree annotation samples The urban mask annotation samples

Data sets

Tree annotations :130 images (1880 × 970)

Urban masks: 100 images (1880 × 970)



The proposed semi-supervised deep learning framework for urban tree canopy segmentation.

Semi-supervised deep learning framework 

Labeled data

Unlabeled data

Deeplabv3+

Loss function:

321 × 321



Results – Urban boundary



Results – UTC segmentation results



MIOU=81.80%

Kappa = 77.51%

Results- UTC products

Accuracy:



Application-UTC coverage assessment



Application- UTC coverage driving factors exploration

Natural factors (climatic and geographical) play a very important role in determining UTC
coverage, followed by human activity factors (economy and urbanization level).



Application-impact of seasonal changes in rainfall on UTC coverage

Limited rainfall in April, May, 

June, and July (autumn and 

winter) is the primary factor 

affecting urban tree growth



Application-cooling effect of UTC on urban heat island

São Paulo

LST data-30 m resolution UTC coverage & LST

Tree has the potential to mitigate the effects of urban heat islands.



Application-impact of urbanization on UTC coverage 

The indirect effect of urbanization influences urban 
tree coverage in South America
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Thanks for your attending ……

Code and data
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