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: Abstract

¢ The release of isoprene from plants is the largest known source of non-methane
: volatile organic compounds in the world, indicating a direct transfer of carbon
: and a reaction of plants to the atmosphere. It is estimated that more than 90% of
: isoprene emissions from plants occur during peak hours of photosynthesis (11 to
i 20). Given that isoprene is an ozone precursor and its direct effect on ozone
. release is further determined in the biosphere; the main purpose of this study is to
: identify the generating areas of this pre-pollutant in vegetated areas by
¢ monitoring tropospheric ozone data. Ozone data were prepared from air pollution
i measuring stations and monitoring stations of the Environment Organization
: from 2002 to 2018, and after producing the NDVI map of Tehran, an analysis
: based on the correlation method between variables was performed. The results
¢ showed that from 11 to 20 o'clock in areas where the vegetation index is
¢ higher within a radius of one kilometer of each station, the amount of emitted
: ozone is higher and there is a significant relationship between the two, indicating
: the production of isoprene by the dominant tree and shrub species. ,> is in such

: areas. lsoprene is mainly produced from fast-growing trees such as spruce,
: willow, eucalyptus, acacia, sycamore, etc., which can increase ozone pollution in
: the earth's surface; Therefore, before developing a new green space, the
: municipalities of different areas of Tehran metropolis are recommended to
: accurately identify the species suitable for the urban environment and the effect
: of their pollution in a completely scientific manner and, if necessary, plant such
" trees in some areas. Assume that they are not exposed to isoprene production

catalyst conditions.
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Extended Abstract

Introduction

Although the presence of vegetation and
especially trees in various environmental
dimensions is effectively beneficial, but the
correct choice of vegetation and tree species
that are compatible with the urban
environment is a more important issue that
must be considered. For example, the presence
of more green space and trees in the city
reduces the severity of surface heat islands.
Because vegetation in a healthy state, well
reflects the near-infrared band waves and
prevents Excessive global warming. It is also
no secret that the presence of vegetation
reduces air pollution. The reason for this
notion is that scientific studies to date have
shown that trees receive carbon dioxide in the
air and return oxygen to the air after
photosynthesis. Based on such a scientific
basis, the public believes that denser
vegetation, regardless of its diversity, is an
important factor in further reducing air
pollution everywhere. However, in the last
decade, several studies have been conducted
on changes in air pollution in Iranian cities.
Therefore, it seems that wherever the tree
cover is denser, it will not necessarily lead not
only to the reduction of all air pollutants, but
also to the environmental conditions (natural
and artificial) that act as catalysts; Also, due to
changes in the climatic conditions of that
place, the presence of dense tree cover may
increase the concentration of some air
pollutants to the point that due to the high
level of that pollutant to one of the most
critical places in the city.

But there is a relatively long way to go before
this assumption becomes a single theory.
Further case studies, including the present
study, are necessary to prove this hypothesis
more conclusively; In other words, what is
important to address this issue in this study is
to identify areas of wvegetation in the
metropolis of Tehran that the possibility of
producing isoprene and increasing the amount
of ozone, along with this knowledge, coping
strategies And deal with this pollutant. This
study seeks to answer these questions:

1. The role of trees in what climatic conditions
and despite the high level of other air
pollutants leads to an increase in ozone
pollutants?

2- Is there a difference in terms of ozone
pollutants between areas of Tehran that have
different vegetation?

Methodology

Hourly data of tropospheric ozone 22 air
pollution monitoring stations in Tehran
metropolis for the period 2018-2000 through
Tehran Air Quality Control Company and
Tehran Environmental Protection Organization
(stations: Bazaar, Villa, Shadabad, Azadi,
Pardisan, Geophysics, Piroozi, Aqdasiyeh,
Mehrabad,  Sohanak, Qolhak, Ponak,
Cheshmeh, Sorkheh Hesar, Gulberg, Durous,
Roz Park, Tajrish, Bahman, Sharif,
Setadbohran and Fatemi) were received. It
should be noted that mainly due to the
relocation of some stations in some years,
there have been statistical gaps that have led to
their removal from the map.

After receiving the data using the averaging
method, long-term hourly averages were
prepared and various maps were prepared.
Vegetation distribution maps were generated
at different times using the NDVI index in
ArcGIS. Google-Earth Engine was used to
obtain NDVI. The NDVI index was used to
evaluate the relationship between vegetation
and isoprene ion emission produced by plants.
This index is based on the relationship of
energy uptake in the red spectral range by
chlorophyll and increased reflection in near-
infrared energy for healthy vegetation (Lenny
et al., 1996). This index was calculated in TM
and +ETM sensor products.

Results and discussion

As the maps show, the northeastern, eastern
and southern parts of the Tehran metropolis
are prone to producing more ozone-derived
ozone. Ozone on Earth is one of the most
important polluting gases and harmful to
human health. Studies have shown that the
zone has a regular trend of circadian changes
that is associated with circadian changes in
climatic characteristics.

The average daily change of ozone during the
day shows that it is lowest in the early
morning and late night hours. Comparison of
the intensity of the sun's radiation with the
concentration of ozone shows that the two are
directly related. Increasing the intensity of the
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sun's radiation increases its photochemical
activity and consequently increases its
concentration.

As can be seen, with the approach of the peak
hours of Tehran's urban traffic and also the
peak hours of greenery of the plant, which is
from 11 am to 7 pm, the amount of ozone will
also change. The concentration of ozone
pollutants in the air of Tehran around the
evening will increase significantly and will
temporarily reach 172 at 6 pm and will be in
unhealthy conditions for all members of
society. Accordingly, after this time, with
decreasing sunlight and reducing the level of
photochemical reactions, the concentration of
this pollutant will decrease. On the other hand,
under these conditions, the 24-hour average air
quality index will be on the verge of unhealthy
conditions for all people. As to why the
concentration of ozone pollutants in the capital
is increasing, it should be said that the
concentrations of this pollutant increase while
there is a noticeable change in air temperature.
However, creating relative  stagnation
conditions and a noticeable decrease in wind
speed from an average of 43 t0 24 m /s
causes the concentration of ozone-producing
precursors, including nitrogen dioxide, to
increase significantly, which has a great effect
on increasing the reaction. Photochemical ions
will produce ozone pollutants.

Conclusion

The release of isoprene from plants is the
world's largest known source of volatile non-
methane organic compounds, indicating direct
carbon transfer and plant response to climate
change. The results of Pearson correlation
analysis in this study in different areas of
Tehran metropolis showed that with increasing
vegetation around pollution  monitoring
stations, the amount of ozone increases during
its peak hours (11 to 20). This increase in peak
green conditions and photosynthetic yield of
the plant is achieved by increasing the pre-
contaminant isoprene, which the results of
previous research confirm this. However, in
other hours of the day and night, due to the
lack of plant photosynthesis, there is a
significant difference in the amount of ozone
produced. Therefore, it is a strong argument
that plants contribute to the production of
more isoprene as a precursor to tropospheric
ozone in more extreme heat conditions, which
in the presence of other factors such as the
presence of photochemical compounds such as
NOX, more ozone is released into the city air.
Ozone depletion due to plants that are not
compatible with the environment is an issue
that needs to be considered by city managers,
especially municipalities in different areas of
Tehran, especially areas with high ozone.
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