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Abstract

AbstractNoise pollution is an important factor in determining the quality of life in
cities and affects social welfare. In this regard, vegetation and green space play
an effective role in controlling and reducing urban pollution. Evaluation and
modeling of the effective structure and composition of vegetation to control
noise pollution in cities reveals the limitation in studies so it has been chosen as
the main goal of this research. Noise intensity sampling was performed at 100
stations in parks and passages in urban districts 1 and 2 of Tehran. In order to
model the amount of noise reduction (Leq) in the vegetation acoustic wall,
artificial neural network modeling was performed using 9 vegetation variables.
The results indicate that the model with 9-24-2 structure (9 input variables, 24
neurons in the hidden layer and one output variable) with respect to the highest
value of coefficient of determination in the three categories of training data,
validation and test equal to 0.98, 0.92 0 and 0.9 reveals the best structure
optimization performance. Based on the results of model sensitivity analysis, wall
width, the mean height of trees, and the mean diameter of canopy with the
coefficients of 0.72, 0.44 and 0.15, respectively, were the most effective in
reducing the noise intensity in the plant acoustic walls, respectively. The model
presented in this study is known as a decision support system in design of
vegetation acoustic walls in cities and enables the prediction of the efficiency of
these walls with respect to structural variables.
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Extended Abstract

1. Introduction

Traffic noise pollution as one of the most
important environmental pollutants leads
to the development of models that are able
to predict sound levels from basic sources.
In this regard, vegetation and green space
play an effective role in controlling and
reducing urban noise pollution.

In many studies, artificial neural networks
have been used to model the mathematical
evaluation of the landscape and to
establish the relationship between the
user's perceptions in urban parks and their
relationship with the elements and
structure of the landscape. The use of
artificial neural networks in assessing the
quality of green space and vegetation can
be detected in many studies, but the
evaluation and modeling of effective
structure and composition of vegetation in
controlling noise pollution in cities is still
limited and it is the main purpose of this
research.

2. Research Methodology
Tehran has 22 urban districts, and noise
sampling was performed in parks and
pathways of districts 2 and 5. In this study,
100 stations were identified using Google
aerial images and then by referring to the
green space of that area, the volume of
noise with a sound-measuring device
(sound intensity in the auditory range) was
used.

The independent variables of the model
that measured in site are:

Tree heights mean (m)

Shrubs heights mean (m)

Bushes heights mean (m)

Crown diameters of trees mean (m)

Crown diameters of shrubs mean (m)

Crown diameters of bushes mean (m)
Number of trees and shrubs
Noise wall width (m)

Vegetation Density (tree-shrub-bush)
was recorded as a percentage.

In order to process the data, artificial
neural network tools were used in the
MATLAB 2018 software.

3. Research Findings

According to the results, the model with 9-
24-1 structure (9 input variables, 24
neurons in hidden layer and one output
variable) according to the highest value of
coefficient of determination in the three
categories of training, validation and test
datasets equal with 0.98, 0.92, and 0.90
created the best optimization
performance.

Based on the results of sensitivity
analysis, wall width, tree height average,
and crown diameter of shrubs average
with an impact coefficient of 0.72, 0.44 and
0.15, respectively, have the greatest effect
on reducing the sound intensity in noise
walls. Other variables do not have a
significant effect on noise reduction.

According to the results of sensitivity
analysis, with increasing the width of the
plant's wall, the decrease in sound
intensity increases nonlinearly. With the
increase in the average height of trees in
parks, the decrease in sound intensity in
the sound wall increases nonlinearly. As
the average diameter of the crown of
shrubs in sound walls increases, the
intensity of sound decreases nonlinearly.

4. Conclusion

The obtained model provides the ability to
predict the efficiency of sound walls in
urban green space designed before the
implementation and provides the
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possibility of modifying the design
structure and combining the elements of
the sound wall, which will improve the
performance of the sound wall after the
project. In order to design sound walls and
achieve maximum noise reduction,
attention to wall width for designing and
constructing new sound walls is in the first
priority of programming, because by
increasing the width of sound wall, its
efficiency in reducing sound intensity
increases.  Researchers also  with
investigation on noise pollution around
freeways showed that wide vegetation
could be effective sound walls against
noise pollution. According to the results,
considering to the height of trees is very
important to design and build a new sound
wall, because by increasing the average

height of trees, the efficiency of sound
walls in cities will increase.
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