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Extended Abstract

1. Introduction

Epidemiological evidence of the relationship between air pollution and its various consequences on health
shows that air pollutants affect human health in different ways, among which nitrogen dioxide (NO2) and
carbon monoxide (CO) are the most important pollutants. Due to the effects of air pollutants on respiratory
deaths, which has caused many concerns, a field has been provided to deal with the effective factors in
reducing them. Among these factors, urban green spaces can be mentioned. As one of the important
components of the urban environment, green spaces are defined as land mainly composed of permeable,
"soft" surfaces such as trees, grass, and plants. Public (parks), semi-public, and private green spaces are
classified and have many advantages, among which we can mention their environmental and social roles.
Considering the importance of urban green spaces, which has been addressed so far in various studies,
fewer studies have been conducted on the spatial distribution of respiratory mortality and air pollution and
its relationship with environmental indicators, including the Normalized Difference Vegetation Index
(NDVI). Therefore, the present study aims to spatially analyze the effect of urban green spaces on air
pollution. Respiratory mortality in Mashhad city has been done using linear regression.

2. Materials and Method

According to the research objectives and the subject's nature, the descriptive-analytical research method is
based on document and library studies, and the GIS geographic information system and TerrSet software
were used for data analysis. Therefore, in the first step, after formulating a theoretical framework, air
pollution concentration data (nitrogen dioxide and carbon monoxide) were prepared daily from 23 air
quality control monitoring stations in Mashhad, and the average annual data was calculated for each station
in 2017. Due to the point nature of the data, with the interpolation method in the GIS software, the
distribution and dispersion of the pollutants were drawn in the form of a map. In the next step, the statistics
related to respiratory deaths in Mashhad city in 2017 were received from the Ferdous organization of
Mashhad city as an Excel file. After refining the primary data, about 300 patients were extracted, whose
characteristics were especially the information of their residence in Mashhad city. After that, by recording
their geographic coordinates on the base map of Mashhad, a distribution and density map of respiratory
deaths was produced, and the normalized vegetation difference index layer for 2017 was calculated and
prepared using Landsat Eight satellite images from the USGS base using the NDVI formula. Finally, after
converting to raster format (TIF), the maps were entered into TerrSet software and calculated using the
linear regression option.

3. Results and Discussion

According to the nature of the research, the distribution and distribution of each index was considered first.
The results in this section indicated that the concentration of nitrogen dioxide is one of the most important
pollutants in the air in the north and northeast of Mashhad, and carbon monoxide pollutants are higher in
the north and central areas. It is one of the other places in Mashhad, and one of the most important reasons
for that is the concentration of the population and many vehicles and the establishment of the Mashhad
airport and some industries in these places. The distribution of the density of respiratory deaths also showed
that in the northeast and central areas of Mashhad, the number of deaths due to respiratory diseases was
higher than in other places in 2017. After examining the way of distribution in the second part of the
relationship between air pollutants and urban green space and the relationship between respiratory mortality
and urban green space using linear regression, it showed that the linear regression between the green space
variable and the nitrogen dioxide pollutant has a correlation coefficient of R=0.11, the monoxide pollutant
Carbon has a coefficient of R=0.03 and respiratory deaths has a correlation coefficient of R=0.046. This
negative relationship means that the increase in green space has been associated with a decrease in pollution
and respiratory death, similar to these results in internal research by Jafari et al. (2017) and foreign studies
such as research by Kumar et al. et al., 2021, Muller et al., 2022. Dai et al. (2023), Wang et al. (2017),
Zijelma et al. (2019), Ji et al. (2019), Rueda et al. (2021), and many other studies can be found.

4. Conclusions

The result of applying linear regression in TerrSet software between the independent variable of green
space with the dependent variables of nitrogen dioxide, carbon monoxide, and respiratory death showed
that green space in Mashhad city reduces the amount of air pollution according to the two pollutants,
nitrogen dioxide and carbon monoxide and the number of respiratory deaths per year. Despite low
correlation coefficients, 2017 was a practical year. However, it shows the effect of green space on reducing
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respiratory deaths, which can interest managers and urban decision-makers. Also, in areas with a high death
rate but little green space, it is suggested that necessary measures be taken to improve the green space.
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