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Table 1. Descriptive statistics of the quantitative and qualitative variables of plane trees
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Table 2. Risk classification of studied plane trees
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Table 3. Descriptive statistics of risk classification of plane trees
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Fig. 1- Mean comparison of the number of plane trees estimated by the detection criteria of risk classification
(**Values in each column followed by similar letters are not significantly different at 1% probability level, using
Duncan’s Multiple Range Test)
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Table 4. Risk classification of studied plane trees
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Table 5. Output data characteristics
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Table 6. Statistics of principal component analysis axes
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Table 7. Correlation between variables and principal components of PCA (A=DBH, B= Total height, C=Trunk
height, D=Crown height, E=Dried up branching and twigs, F=Gap or cracked, G=Structural or physical weakness,
H=Root problems, I= Decay, J= Wound, K= Interfering with power lines, L=Weighting criteria, M= Risk classes)
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Fig 3. Principal component analysis (PCA) of plane trees (A=DBH, B= Total height, C=Trunk height, D=Crown
height, E=Dried up branching and twigs, F=Gap or cracked, G=Structural or physical weakness, H= Root prob-
lems, I= Decay, J= Wound, K= Interfering with power lines, L=Weighting criteria, M= Risk classes)
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Fig. 4- Linear regression results between experimental values and artificial neural network model
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Fig. 5- The real data of the two risk classes and outputs of the neural network
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Introduction: As one of the most valuable parts of a municipal system, the green space has long been praised.
For that matter, all the data related to streetside trees must be assessed and recorded. A large part of old plane trees
(Platanus orientalis) planted in industrial, dense populated cities are subjected to all kinds of air and water pol-
lutions, frequent droughts and various physical stresses, which make them less likely to sustain. Identification of
the most vulnerable tree individuals can be prioritized by a variety of statistical methods. A less applied statistical
model in this field is the Artificial Neural Network (ANN). In this study, we present the results of applying ANN

model in risk assessment of plane trees planted along Kuala Lumpur Avenue in Isfahan in 2018.

Material and methods: In the current study, the risk level of keeping plane trees in Kuala Lumpur Ave., Isfahan,
was studied using data acquired by a full survey method, and using quantitative tree body proportions and few risk
factors (qualitative or imperfect properties). Following coining the share of each of seven hazard criteria and their
trio importance indices, a Kruskal-Wallis test compared the number of trees in different risk levels. Then, all the
trees were scored via the biased levels of their risk level. Accordingly, based on the weighted scores, they were di-
vided into five hazardous categories. To develop an understanding of the quantitative variables, risk factors, weight
parameters, and hazard classes, we carried out a principle component analysis (PCA) and a multi-layer perceptron

(MLP) network procedure.

Results and discussion: The results of the proportion of each hazard index revealed the importance of the trunk
and root wounds (83%), the structural tree weakness (61%), root problems (54%), and branch and twig dieback
(50%). Also, results of Kruskal-Wallis test showed that the risk levels of the planted trees can be significantly
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classified into four classes of: with no risk or healthy, low, moderate, and high-risk classes, at one percent error
level. The results of Duncan’s mean test showed that the number of trees in no risk and low-risk classes were sig-
nificantly higher than the other classes at one percent error level. The results of the PCA indicated that the first and
second components explained 44.69 percent of the total variation. The risk and weighting parameters of the branch
and twig dieback, the tree diameter, advanced decay, and wound on the trunk and root were highly and positively
correlated. In general, the two variables of the trunk and root wounding, as well as branch and twig dieback, were
among the most important variables in terms of risk assessment of the plane trees. The high coefficient of deter-
mination values of training, validation, verification, and finally, all neural network data (0.999, 0.949, 0.996, and
0.991) and the least mean square error values (training data = 0.052, verification 0.114, and validation = 0.044)
indicated the accuracy and desirability of the ANN in the prediction of the risk classes for streetside trees.

Conclusion: According to the results of risk assessment diagnostic criteria and main components analysis, the two
variables of trunk wound and root and branch mortality of plane trees should be regularly reviewed. Moreover,
decision-makers may use the neural network method to identify and detect the risk possibility of planted trees.
Therefore, this approach can be proposed as a suitable and useful solution in urban green space management and

preventive measures.

Keywords: Urban forestry, Risk level criterion, Principle component analysis, Multilayer perceptron network.
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