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Streszczenie 

dzania obszarami chronionymi, kontroli zieleni miejskiej czy ochrony lasu. 

 

Celem pracy b

(3,6

skach. 

   
oC 

Pinus sylvestris. Niskimi temperaturami 

Alnus glutinosa, Quercus rubra i Quercus petraea. 

Badania nad identyfikacj

pojedynczych drzew Picea abies i sklasyfikowanie ich do trzech klas zdrowotnych (drzewa 

ze 27,70o oC i 'martwe' 

30,17o

 

przez kornika drukarza. 

 

o oC  

w nocy. 
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nie dla drzew uszkodzonych  
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Summary 

 part  

of the protected areas management, urban greenery control, and forest protection. Extensive 

research is underway to develop a quick and precise method of identifying dead trees  

and trees in poor condition growing in different environments. 

This study aimed to check whether airborne thermal data from the middle-wave 

infrared range (3.6 4.9 m) can be used to study the health condition of trees. For this 

purpose, three analyses were performed on independent data sets in different environments. 

Studies performed on thermal data obtained during the day showed that canopy 

temperature is a species-

Trees growing in the forest had a lower canopy temperature of up to 0.7oC than those 

growing outside. Species with the highest canopy temperatures, despite the time of airborne 

data acquisition, was Pinus sylvestris. Low canopy temperatures were found for Alnus 

glutinosa, Quercus rubra, and Quercus petraea. 

Research on the identification of bark beetle feeding sites showed that the fusion  

of thermal data and laser scanning made it possible to determine the temperature  

of the individual tree crowns of Picea abies and classify them into three health classes 

('healthy' trees with an average temperature of 27.70oC; 'in poor condition' 28, 57oC  

and 'dead' 30.17oC). A workflow was constructed using automatic segmentation  

and machine learning to identify trees in 'poor condition' and 'dead'. However, it was 

impossible to separate these two condition classes based on thermal data alone, as most  

of the dead trees were assigned to the 'poor condition' class. The result can be interpreted  

as the separation of a transition class in which trees attacked by the bark beetle are identified. 

Studies conducted in an urban environment showed statistically significant 

 

and at night. The canopies of healthy trees were cooler than those of dying trees. The mean 

difference between healthy and dying trees was 3.28oC during the day and 1.06oC at night. 

In conclusion, middle-wave infrared thermal data acquired from an airborne level 

can be used to study health conditions of selected trees. The variability of canopy 

temperatures is a species-specific feature and can be a health status indicator in a natural  

and urban environment. Further research is required to increase the precision of determining 

g 

the accuracy of identifying trees in poor condition and dead would allow for more effective 
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management of forest areas. To develop and improve the presented method, fusion  

with other types of data (i.e. hyperspectral imagery) can be used, or data from other sensor 

carriers (i.e. unmanned aerial vehicles). 

 


