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power plants, is essential for effective policymaking. In this study, concentrations of
particulate matter (PM) emitted from five thermal power plants in Tehran during 2015-
2019 were simulated using the AERMOD dispersion model. Then, by integrating
population layers in a Geographic Information System (GIS) and applying the AirQ+
software, health outcomes including premature mortality, lung cancer, acute lower
respiratory infections (ALRI), chronic obstructive pulmonary disease (COPD), ischemic
heart disease (IHD), and stroke were estimated. The distribution from the air pollution
model shows that the maximum PM concentrations in the studied years were 17.5, 15.1,
23.3, 37, and 41.14 pg/mé, respectively. The highest value occurred in 2019 with a relative
risk (RR) of 1.2 (95% CI: 1.13-1.28). However, the lowest RR was related to 2015 with a
value of 1.05 (95% CI: 1.03-1.06). These RR values are significant and require action by
decision-makers to reduce air pollution. On the other hand, lung cancer, with
approximately 112.53 (RR=1.31, 95% CIl) in 2019, had the highest rate compared to other
diseases. The estimated attributable burden per 100,000 population indicates that lung
cancer ranks first, followed by acute lower respiratory infections (ALRI) with
approximately 102.76 (RR=1.27, 95% CI) in second place. The lowest rate was for lung
cancer in 2019 in the range of 73.76 (RR=1.18, 95% CI). The substantial burden of
diseases attributable to PM from power plants in Tehran underscores the urgent need for
emission reduction measures, particularly through fuel switching and upgrading pollution
control technologies. The integrated AERMOD-GIS-AirQ+ approach provides an efficient
tool for quantitative health risk assessment and supports managerial decision-making.
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EXTENDED ABSTRACT

Introduction

Air pollution is one of the most important environmental health risks, and particulate matter (PM) is
strongly associated with mortality and morbidity. Although many studies have assessed air pollution
health effects in Iran, few have specifically quantified the health burden attributable to thermal power
plants in Tehran using an integrated modeling approach. This study therefore aimed to quantify the
health effects of PM emitted from five thermal power plants in Tehran—Rey, Damavand, Besat,
Tarasht, and Parand—on the exposed population during 2015-2019 (1394-1398).

Methods

PM emissions from the five power plants were simulated using the AERMOD dispersion model. Input
data included stack coordinates, emission rates from the Ministry of Energy, stack height and diameter,
exhaust gas velocity and temperature, fuel type, and meteorological data (wind speed, temperature,
pressure, and atmospheric stability). AERMET and AERMAP were used for meteorological and terrain
preprocessing, and annual average PM concentrations were calculated on a 1 x 1 km grid. Population
exposure was estimated in GIS by intersecting AERMOD concentration layers with population layers
for ages 1-75 years across Tehran’s 22 municipal districts. People living in areas with PM
concentrations above 5 pg/m3 were considered exposed. Health impacts were then estimated with
AirQ+, using baseline incidence and relative risk (RR) values, including premature mortality, lung
cancer (LC), acute lower respiratory infection (ALRI), chronic obstructive pulmonary disease (COPD),
ischemic heart disease (IHD), and stroke.

Results

The modelled maximum PM concentrations for 2015-2019 were approximately 17.5, 15.1, 23.3, 37,
and 41.14 pg/ms, respectively. The highest RR was in 2019: RR = 1.2 (95% CI: 1.13-1.28), while the
lowest was in 2015: RR = 1.05 (95% CI: 1.03-1.06). In 2019, the exposed population was about
1,003,624, with an estimated 81.66 attributable cases per 100,000 exposed people and about 8,194
attributable cases overall. For 2019, the estimated attributable cases per 100,000 were approximately:
lung cancer 112.53 (RR = 1.31), ALRI 102.76 (RR = 1.27), IHD 92.08 (RR = 1.24), COPD 85.39 (RR
= 1.21), stroke 81.73 (RR = 1.20), and another cancer/tumor category 73.76 (RR = 1.18). Lung cancer
had the highest attributable burden, followed by ALRI. Emissions and attributable health cases showed
an increasing trend from 2015 to 2019, although 1395/2016 had lower values, likely due to fuel
switching and cleaner fuel measures.

Conclusion

The study found a substantial health burden attributable to PM emissions from Tehran’s thermal power
plants. The results highlight the need for urgent emission-reduction measures, especially fuel switching
and upgrading pollution-control technologies. The integrated AERMOD-GIS-AirQ+ approach was
shown to be an effective tool for spatially explicit, quantitative health-risk assessment and can support
managerial decision-making and priority-setting for air pollution control in Tehran.
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! Acute lower respiratory infection

2 Chronic obstructive pulmonary disease

% Leptomeningeal carcinomatosis
4 ischemic heart disease

5 prain attack
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