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1. Professor James Schauer, Department of Civil and Environment Engineering, University of Wisconsin
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the additional 144 city-wide sites (7.9 and 58.7 ug/m?, respectively). Overall, the observed
. ambient concentrations of toxic VOCs are a public health concern in Tehran.
The annual and seasonal LUR models were also developed for ambient oxides of nitrogen
(NO, NO,, and NO,) in the Middle Eastern city of Tehran, Iran. A novel systematic algorithm
was developed for spatial modeling. The most predictive variables were: distance to the
traffic access control zone, distance to primary schools, green space, official areas, bridges,
and slope. At 1000 randomly-selected locations the correlations between cooler and warmer
season estimates were 0.64 for NO, 0.58 for NO,, and 0.30 for NO,,. Seasonal differences in
spatial patterns of pollution are likely driven by differences in source contributions and mete-
orology. These models provide a basis for understanding long-term exposures and chronic

health effects of air pollution in Tehran.
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- Tehran Study of Exposure Prediction for Environmental Health Research (Tehran SEP-

EHR) [2, 3]

Air pollution in the urban environment is increasingly indicated as a significant factor affect-

ing the public health. Within urban areas, traffic emissions are thought to be very significant

and sometimes the most significant source of air pollution.

A

Here we present the design, methods, and results of the Tehran Study of Exposure Predic-

tion for Environmental Health Research (Tehran SEPEHR).

The concentration of nitrogen dioxide, sulfur dioxide, BTEX were measured at five reference

sites and 174 distributed sites identified by a cluster analytic method in 3 seasons.

The annual median (25"-75" percentile) for benzene, the most carcinogenic of the BTEX

species, was 7.8 (6.3 - 9.9) pg/m3, and was higher than the national and European Union air

quality standards at approximately 90% of the measured sites.

The annual median of benzene and total BTEX across the 35 sites in the Tehran regulatory :

monitoring network (7.7 and 56.8 pug/m3, respectively) did a reasonable job of approximating

bstract



. study aims to identify the major components and heavy metals in PM

,5 along with their

: seasonal trends and associated sources. 24-hour PM, . samples were collected at a main

residential station every 6 days for a full year, from February 2014 to February 2015. The

sampling station was set up in the Sharif University of Technology campus. This air quality

: station is part of Tehran's air quality station network operated by Air Quality Company.

. The chemical components samples were analyzed at the Water Science and Engineering

Laboratory and the Wisconsin State Laboratory. All of the fiber filter was analyzed by lon

Chromatography (IC) for inorganic ions, including chloride, nitrate, phosphate, sulfate, so-

: dium, ammonium, magnesium, and potassium.

: The determined major mass components of PM2.5 together accounted for 89% of the partic-

: ulate mass on average. The determined dominant components were organic matter (35%),

Abstract%

dust (25%), non-sea salt sulfate (11%), EC (9%), ammonium (5%), nitrate (2%), OE (1%),

and sea salt (1%). The contributions of different components varied considerably throughout

the year. The particulate OM was the dominant component during most of the year, with

a contribution of 13 - 54% (average of 35%). Organic matter and EC together comprised

44% of fine PM on average (increased to >70% during the colder season), reflecting the

significance of anthropogenic urban sources (i.e. vehicles). Most of the OC was formed

from water-insoluble compounds (82.5 + 4.3% on average), suggesting a large contribution

: from the incomplete combustion of fossil fuels (mainly by vehicles). On the other hand, dust

: oxides dominated during the hot and dry months of June to September and comprised 32 -
56% of PM, . The levels of major heavy metals, such as As, Cd, Rh, Cu, Sn, Pb, T, Cl, Ag,

Sb, Ni, and V, were highly influenced by anthropogenic sources, such as industry, residual oil

: combustion, and vehicles. The levels of these heavy metals increased during cold seasons.

¢ The information provided in this study regarding major components and heavy metals in fine

PM could aid in investigations about health outcomes and associated sources, as well as

" inform efforts to develop effective countermeasures and control strategies.
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Figure 9 — A comparison of simulation outputs with the observations of PM, . surface
concentrations for November 9 to November 21, 2016
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CA comparison between the model results and observations with respect to changes in some

: meteorological parameters is shown in Figure 9. Based on this figure, some trends are com-

mon to both observational data and simulated outputs. The significant increase in observed

: and simulated PM, . is clear during the polluted episode (November 9 to November 18,

: 2016). Also, the gradual increase in atmospheric instability (including the increase in wind

speed and precipitation on some days) since November 19 has led to a decrease in both

. measurements and simulated results.



boxplot Observed PM2.5

Figure 7 - Daily box plot of PM, . concentrations during the studied episode
(November 9 to November 25, 2016)



: In addition, in the present report, the emission inventory of the city of Tehran was estimated
for the base year (March 21, 2013 to March 20, 2014) and for CO, NOx, SOx, volatile or-
ganic compounds (VOCs), and PM. The estimated emission inventory considers Tehran’s
stationary and mobile sources in calculating the pollution production. Mobile sources refer to
transportation activities (mostly vehicular sources in this study), which include personal vehi-
cles, taxis, motorcycles, pickup trucks, minibuses, buses, and trucks; the stationary sources
comprise all industrial activities in the residential, commercial, and energy conversion sec-
tors (including power plants and refineries), terminals, and petrol stations.

The findings indicate that Tehran’s annual rate of pollution production from the studied sourc-
es was approximately 727 k tons per year, with the contributions of the stationary and mobile
sources found to be 15% and 85%, respectively.

The individual examination of source apportionment in the emission of each pollutant shows
that mobile sources contributed to producing 98%, 47%, 6%, 86%, and 70% of the city’s CO,

NOx, SOx, VOCs, and PM, respectively, and the remainder was generated by stationar
Abstract: s . d /

sources (see Table 1).

Source NOx CcoO PM
Stationary 53.2% 2.5% 29.8%

Mobile 46.8% 97.5% 70.2%
(Sub-total) 100% 100% 100%

: Acomprehensive assessment of an episode in Tehran, which occurred from November 9 to
. November 25, 2016, is also presented in this report. Daily variations in PM, ; concentrations

during the studied episode are shown in figure 7. The weather analysis showed that stable
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Figure 5 — The seasonal change in wind rose plots in 1395
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Figure 3- Trend in annual mean concentrations of pollutants in Tehran between 2007 and 2016 (%)
(2007 is the base year)



: The highest number of days with polluted air quality conditions occurred during the months

of December, January, and November. However, the worst AQI (159) during the studied

: period was observed on January 9, and occurred as a result of the dominance of stable at-

mospheric condition. In contrast, the best air quality index was recorded during the months of
March and April (March 21, 2016 to April 20, 2016), which had 10 clean days, and 21 days of
healthy conditions. Also, the period between April 21, 2016 to May 21, 2016 with 1 clean day

and 30 healthy days was among the best air quality periods. The cleanest day (AQI = 35)

: was observed on two days, March 20, 2016 and March 30, 2016, and was mainly caused by

: an increase in unstable atmospheric conditions and reduced urban traffic volume.

In recent years, various types of particulate matter, especially those with a diameter less than

Abstract%

: 2.5 micrometers (PM, ) have been established as criteria pollutants in Tehran. There were

: 88 reported days of unhealthy conditions due to PM, . and 6 days related to PM, (particulate

matter with a diameter less than 10 micrometers) over the studied period.

Tehran’s major pollutants have shown a slightly decreasing trend over the last ten years,

: though a relatively increasing trend has been observed for pollutants such as PM

PM, .,

10’

: and NO, since last year. The trend in annual mean concentrations of criteria air pollutants
(O,, CO, NO,, and SO, [ppb] and PM10 and PM, , [ug/m?]) over Tehran from 2007 to 2016

: are shown in Figure 3. The relative changes in annual mean concentration of pollutants have

been calculated by considering the year 2007 as the base year. According to figure 3, con-

: centrations of PM, have increased by 32% over the period, and SO, have shown greatest

: reductions (by about %70 with respect to the base year), whereas CO concentrations have

decreased by about %40.



AQl - 1395

Figure 1- Air Quality Index Summary (March 20, 2016—March 20, 2017) (percent)

Figure 2- Daily Air Quality Index during the year 1395 (March 20, 2016—March 20, 2017)
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©AIr pollution condition is one of the most critical environmental problems that Tehran faces

presently. Industrial development, rapid population growth, urbanization, transportation de-

: velopment, and increasing fuel consumption are the main factors that have contributed to

: making Tehran’s air pollution one of the greatest challenges for its inhabitants. Since air

pollution has a disproportionately large impact on public health and visibility in Tehran, the

importance of detecting pollutants, their sources and influential factors is therefore empha-

: sized.

The present report provides a comprehensive assessment of Tehran’s air quality during the

Abstract%

period of March 20, 2016 to March 20, 2017, alongside an investigation of the spatial and
temporal variations in air pollutant concentrations; this is the sixth such report that has been

published by the Tehran Air Quality Control Company. In addition, the meteorological pa-

rameters associated with significant effects on air pollution distribution are evaluated in this

: report, and the source apportionments of air pollutants produced by stationary and mobile

: sources are calculated.

Based on the Air Quality Index (AQI) calculated by the methods described in the Iranian

: National Standards, the period under study consisted of 17 clean days (AQI < 50), 260 days

: with healthy conditions (50 < AQI < 100), 80 days of unhealthy conditions for sensitive groups
(200 < AQI £ 150), and 9 days of unhealthy conditions (150 < AQI < 200). In total, the num-

ber of polluted days decreased by 22 days compared with the last year. Figure 1 provides

a summary of the air quality categories during this time interval, and Figure 2 presents the

: variations in daily AQI values over the studied year.
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