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Introduction: Predicting the concentration and emission rates of air
pollutants before constructing industrial towns via modeling can be an
appropriate method for determining the industrial towns’ construction
sites. For this purpose, it is necessary to compile proper information
about fuel consumption rate by industrial units in various groups.
Materials and methods: In order to obtain the average fuel consump-
tion in different groups, some questionnaires were prepared, then,
filled in 5 industrial towns. Subsequently, using the AP - 42 emission
factors, the production rate of various pollutants produced by these
industrial groups was estimated. Later, the collected data were used
to investigate the effect of constructing phase-II of Baharan Industrial
Town, Hamadan, on the area’s weather in an area of 15*15 km? using
AERMOD.

Results: Based on the results derived from the questionnaires, the
highest natural gas consumption rate was related to the food and tex-
tile zones with the estimated average consumption rates of 0.023532
(m*/ ha.s) and 0.021785 (m?/ ha.s), respectively. However, the lowest
rate was related to the non - metallic minerals zone with the estimated
average consumption rate of 0.00097 (m?*/ ha.s).

Conclusions: Zoning the modeling results indicated that constructing
phase-II of Baharan Industrial Town, Hamadan, would not increase
the average concentration of air pollutants in the area to above the
standard level.

INTRODUCTION

In order to properly manage air quality in the
area and investigate its ecological capability in
receiving air pollutants, it is very important to
specify the pollutants’ type and rate from various

resources and investigate their effects [1, 2]. In-
dustrial Towns, as the major bases of production
centers, play a very important role in the indus-
trial development of Asian countries. These in-
dustrial towns are designed to concentrate indus-
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trial factories and are aimed to accomplish high
production and productivity in order to achieve
the industrial objectives [3 - 6]. Air pollution re-
sources in the industrial units include boilers, fuel
combustion in furnaces, diesel generators, heat
generation, and emission due to the combustion
of fossil fuels. So far, several studies have been
conducted around the world on the measurement
of the pollutants’ emission dispersion as well
as modeling of the common pollutants resulted
from urban and industrial resources using disper-
sive models [7 - 11]; however, all of these stud-
ies have been conducted in order to simulate and
investigate the resources after constructing the
industrial towns [12 - 14]. Importance of the pre-
construction evaluation of air pollutants for an
industrial project is better revealed when close-
ness of the industries to cities, roads, highways,
and other industries has a severe impact on the air
pollution of the area due to the collective effect
of the pollutants. Thus, novel measures must be
taken in the new industries’ location policies. The
mathematical models of air pollution dispersion
can be used to investigate the pollutants’ emis-
sion , monitoring, evaluate dangers resulted from
these pollutants in the area, and help manage the
pollutants [10]. In 2004, after 14 years of investi-
gation, EPA approved AERMOD as the most ap-
plicable software for atmospheric emissions. The
great gap in modeling the emission of air pollut-
ants before constructing the industrial towns is
the lack of sufficient information about the fuel
consumption rate per hectare of various industrial
groups. That is because before establishing and
exploiting the industries in the industrial towns,
their exact type in each industrial group, amount
of the primary material consumption, amount of
the manufactured product, and consequently the
fuel consumption rate in these industries are not
clear and the available pre- construction informa-
tion only includes the surface area allocated to

each industrial group. Therefore, regarding the
importance of the evaluation of air pollutants rate
before the construction of industrial towns, the
present study is indeed the first attempt seeking to
provide a comprehensive and applicable method
for estimating the common air pollutants’ emis-
sion rate and dispersion in the industrial towns’
construction sites by obtaining the fuel consump-
tion rate per hectare of the industrial zone. Re-
sults of the present work on the estimation of fuel
consumption rate in different industrial groups
can be also used for other Industrial towns.

In this research, due to the evaluation of air pol-
lutants before the construction of the industrial
units, it was impossible to perform environmental
monitoring of the pollutants; however, in many
of the previous studies in this regard conducted
using AERMOD, it has been observed that AER-
MOD results have a significant relationship with
those of the environmental monitoring [7, 15,
16]. Comparing the model’s concentration distri-
bution with the observations indicated that, with
a few exceptions, the AERMOD performance
was superior to other models in 17 study fields
[17, 18]. This study was conducted in 2017 and
in the second phase of Hamandan Baharan indus-
trial town.

MATERIALS AND METHODS

Calculating fuel consumption rate by industrial
units

In the present study, in order to investigate the
fuel consumption rate per hectare of different
industrial groups, some questionnaires were de-
veloped and, then, completed in 5 under-exploi-
tation industrial groups. These questionnaires
investigated the industrial units’ information on
the type of industrial group, surface area of the
industrial unit’s manufacturing department, as
well as the primary and secondary fuel type and
consumption rate. The results derived from these
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questionnaires were then processed in EXCEL.
The average fuel consumption rate for each in-
dustrial unit was different from that of other
units; however, in this study, the average fuel
consumption rate of different industrial units in
each industrial group was used in the relevant
calculations. The industrial towns, in which the
questionnaires were completed, and the number
of questionnaires completed in each industrial
town were as follows: Rajaei industrial town
(88 completed questionnaires), and Salimi (106
completed questionnaires), Foreign investment
(72 completed questionnaires) in East Azerbaijan
province, Eivanaki industrial town (76 completed
questionnaires) in Semnan Province, and phase-I
of Baharan industrial town (52 completed ques-
tionnaires) in Hamadan province.

According to the reports published by SCI (Sta-
tistical Center of Iran), 10 out of 23 main indus-
trial groups have major contribution to the fuel
consumption in the industry so that more than
97.50 % of the total natural gas consumption is
consumed by these 10 groups and the remaining
13 groups consume only 5.47 % of the total en-
ergy of the industrial sector [19] . These 10 indus-
trial groups include foods and drinking products,
textile products, paper products, chemical prod-
ucts, plastic products, fundamental metals, other
non - metallic mineral products, coke production,
metallic products, except machinery, as well as
vehicle and motor products. On this basis, 6 out
of 7 industrial groups investigated in this study,
including foods and drinking products, textile
products, cellulosic products, chemical products,

metallic mineral products, and non-metallic min-
eral products, were selected from among the 10
mostly-used ones. Therefore, the industries with
higher consumption rate, which had the greatest
contribution to the air pollution, were investigat-
ed in this study.

Emission coefficient of different fuels

The air pollutants’ emission rate must be esti-
mated via direct test on exhaust gas at the smoke
column output or by transferring the output air
sample from stack and or emissions factors [20].
However, in this research, due to evaluation of the
air pollutants rate before constructing phase-II of
Baharan industrial town and, consequently, the
relevant industrial units, the method proposed by
EPA, namely Compilation of Air Pollutant Emis-
sion Factors (AP-42), was used. Table 1 presents
the emission coefficient values for different types
of possible fuels.

Atmospheric emissions model

The AERMOD models the plume at stable state
and can be also used to determine the concentra-
tion of various pollutants in rural and urban ar-
eas, flat and rough areas, surface emission, and
at heights from point, volumetric resources [21-
25]. Therefore, it is proposed for simulating the
pollutants dispersion in up to 50 km areas [18,
26]. The use of AERMOD model is based on the
application of three information categories, in-
cluding: 1) information on the features of stack
and pollution dispersion, 2) meteorological data
of the studied area, which is processed by Aer-

Table 1. The values of emission factors for different fuels (kg / m?)

Fuel type CO NO, TSP SO,
Natural Gas 134 x 107 4.48 x 107 1.22 x 10* 9.6x10°
Liquid fuel with sulfur less than 1% 0.6 6 1.2 18
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met preprocessor, and 3) topographic information
of the studied area, which is processed by Aer-
map preprocessor [27, 28]. AERMOD requires
a specific information category for each type of
the pollution resources. For the resources of the
present research, which were considered as point
resources, features of the stacks and exhaust gas
were presented in Table 2.

Meteorological information of studied area

The meteorological investigations were per-
formed using the data and statistics of synoptic
station in Hamadan airport with the longitude of
48.53, latitude of 34.85, and height of 1749 from
sea level. The meteorological information of the
years 2016 obtained from the Hamadan Synop-
tic station was analyzed in Excel then, the annual
Wind rose of the area was depicted using the pre-
processor unit of AERRMET - 8.9.0.

Modeling area

Baharan industrial town in Bahar county, Hama-
dan province, is located on 12 km of Hamadan-
Kermanshah road at the longitude of 48°30” and
latitude of 34°30’ to 35°. In the present study, the

effect of the pollutants resulted from the develop-
ment of phase-II of Baharan industrial town on
five cities close to the industrial town was inves-
tigated. The geographical specifications of these
cities were presented in Table 3. Finally, using
ArcGIS, results of various pollutants’ emission
modeling were provided by AERMOD as the
pollutants’ emission zoning maps. The AcrGIS
was used since it is more applicable than AER-
MOD in demonstrating the pollutants emission as
well as features of the area [29]. In AcrGIS, inter-
polation was performed using the IDW (Inverse
Distance Weighted) method.

RESULTS AND DISCUSSION

Results of estimating fuel consumption rate and
resulted pollutants of industrial units

The results of the questionnaires completed in the
studied industrial towns were presented in Table
4, in order to estimate the average consumption
of various fuels (gas and gasoline) per square me-
ter of different industrial groups. As can be seen
in this table, the average natural gas consumption
rate had the highest and lowest values in the food

Table 2. Characteristic of the hypothetical stack and exhausted gas

Stack height Stack diameter Exit gas velocity Exit gas temperature
(m) (m) (m/s) k")
20 1 0.381972 353.15
Table 3. Characteristics of the studied cities around the study area
Area of stud Longitude Latitude Maximum elevation from Population
Y (UTM) (UTM) the mean sea(m) P
Lalejin 269736.7463 3873234.685 1714 13963
Salehabad 257609.5844 3867941.888 1773 8350
Bahar 266260.6545 3865875.315 5017 25865
Hamadan 271607.3305 3852895.017 1318 401281
Meryanj 267837.3802 3857314.23 1789 9523
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and non - metallic minerals groups with the con-
sumption rate 0f 0.023532 (m?*/ ha.s) and 0.00097
(m*/ ha.s), respectively. Furthermore, the food
0.0135 (m?/ ha.s) and non - metallic minerals
0.000263 (m?/ ha.s) zones had the highest and
lowest gasoline consumption rates, respectively.
The amount of the pollutants probably emitted
from phase-II of Baharan industrial town was
calculated based on the average consumption
rate of different fuels obtained from the question-
naires and also considering the emission factors
related to different types of fuels. Finally, the to-
tal amounts of different pollutants resulted from
gas and gasoline in g / s . ha were added up and
the total amount of the pollutants was presented
in Table 5.

Calculations of pollutants’ emission modeling
in case of constructing phase - II of Baharan
industrial town in Hamadan

In Table 6, the total amount of pollutants result-
ed from fuel consumption in different industrial
units in case of constructing phase-II of Baharan
industrial town was calculated considering the
surface area of different industrial groups. Then,
in order to consider the effect of surface area of
the industrial groups on the dispersion of the pol-
lutants, some hypothetical dispersion points were
assumed instead of a single dispersion point in
each industrial group so that the emitted pollut-
ants of the food, electricity, textile, metals, cel-
lulose, chemicals, and non - metallic minerals
groups were emitted through several points or the
hypothetical stacks.

Table 4. Average of the consumption of various fuels in different industrial zones

Average natural gas consumption

Average diesel consumption

Industrial group (m3 / ha.s) (m3 / ha.s)
Food 0.023532 0.0135
Electricity 0.00739 0.00585
Textile 0.021785 0.0606

Metals 0.01122 0.00364
Cellulose 0.018705 0.00452
Chemicals 0.012069 0.00352

Non-Metallic Minerals 0.00097 0.000263

Table 5. Amount of the total pollutants resulted from fuel consumption in the industrial zones (g/ s.ha)

Industrial group CO NOx TSP PM;, SO,
Food 0.039728 0.18643 0.019072 0.013898 0.243249
Electricity 0.013442 0.068198 0.00792 0.005773 0.10534
Textile 0.065633 0.461133 0.075365 0.054993 1.090818
Metals 0.017263 0.072093 0.005734 0.004174 0.065589
Cellulose 0.027849 0.110891 0.007701 0.005602 0.081461
Chemicals 0.01833 0.075168 0.005692 0.004143 0.063416
Non - metallic minerals 0.001461 0.005921 0.000434 0.000316 0.004742
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Accordingly, the total values of pollutants emis-
sion from each industrial group were divided
by the number of dispersion points to obtain the
share (contribution) of each dispersion point. The
data of production and dispersion of pollutants
in g /s for each dispersion point are provided in
Table 7.

The data in the above - mentioned tables, the me-
teorological information, DEM map of the area,
as well as the information of other pollutants
were imported into the AERMOD. Then, using
ArcGIS, the emission modeling or distribution
patterns of different pollutants resulted from the
construction of phase-II of Baharan industrial
town along with the location of the cities and vil-
lages as well as the topography of the area were
prepared as the pollutants emission zoning maps,
which are presented in Fig. 1.

The simulation results showed that the maximum

pollution concentration would occur in short-
term periods (e.g. 1 h) at flat areas and close to
Baharan industrial town. On the other hand, in a
study that was modeled the SO, emission from
the Ramin power plant in Ahwaz, was observed
that the SO, concentration would not be in-
creased in the surrounding area up to the distance
of 650 m from the stack [30]. However, beyond
this distance, concentration of the pollutants in
the environment would be increased so that the
maximum concentration would occur at the dis-
tance of 4100 - 9000 km from the power plant.
The difference between the results of these stud-
ies could be due to the difference of the stacks
used in the two industries because stacks of the
power plants are commonly very taller (100 - 200
m) than those of the industrial units (20 m) and
are capable of emitting the pollutants to the envi-
ronments farther than their production point[31].

Table 6. Total amount of the pollutants resulted from fuel consumption in industrial units considering the area

of each industrial groups in the IT - phase of Baharan industrial town (g / s)

Industrial group Area (ha) CO NO, TSP PM,, SO,
Food 5.4 0.214529 1.006724 0.102991 0.075049 1.313546
Electricity 3.5 0.047045 0.238694 0.027718 0.020207 0.36869
Textile 1.7 0.111576 0.783926 0.128121 0.093489 1.854391
Metals 8.6 0.148458 0.620001 0.049315 0.035897 0.564066
Cellulose 33 0.091901 0.365942 0.025412 0.018486 0.26882
Chemicals 6.5 0.119148 0.488594 0.037001 0.026927 0.412203
Non - metallic minerals 10 0.014609 0.059214 0.004338 0.003156 0.047418
Table 7. Amount of the emitted pollutants from each emission points (g / s)
Industrial group N:t:fl’fr Co NO, TSP PMo SO,
Food 6 0.035754814 0.167787395 0.0171652 0.012508147 0.218924375
Electricity 4 0.01176133 0.059673415 0.006929608 0.005051759 0.092172488
Textile 2 0.05578776 0.391963159 0.064060291 0.046744384 0.927195585
Metals 9 0.016495301 0.068889008 0.005479416 0.003988609 0.062673946
Cellulose 4 0.02297517 0.091485414 0.006353098 0.004621404 0.067204951
Chemicals 7 0.017021165 0.069799134 0.005285799 0.003846754 0.058886212
Non - Metallic Minerals 11 0.001328095 0.005383046 0.000394357 0.000286946 0.00431074
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Table 8. Spatial variations of pollutants due to the construction of the II -phase of Baharan industrial town

Iran Environmental Protection Organization Standards (ug /m’ ) - 2015
CO-8h SO,-24h NO,; - Annual PMy -24 h TSP -24h

Distance of

City industrial town 10000 395 100 360 -
(km)

Lalejin 9 5.06-10.9 2.5-5.17 0.114-0.285 0.174-0.361 0.182-0.385
Hamadan 12 2.38-5.06 1.22-2.5 0.02-0.047 0.085-0.174 0.088-0.182
Meryanj 7 5.06-10.9 2.5-5.17 0.02-0.114 0.085-0.174 0.088-0.182

Bahar 4 10.9-23.7 5.17-10.8 0.28-0.723 0.361-0.751 0.385-0.818
Saleabad 8 5.06-10.9 2.5-5.17 0.114-0.285 0.174-0.361 0.182-0.385

Area wind rose southeastward so that 19 % of the winds blew to-

Fig. 2 shows the wind rose of the area, which has ~ ward the area from a 264° corner.

been prepared in WRPLOT View Freeware-7.0.0

software using the meteorological data of the = Modeling results

Hamadan airport station. The dominant wind  Results of executing the AERMOD model were
direction of the studied area in yearly period is  obtained as the aligned curves of the pollutants’
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concentration in the receiver network. In the
present study, the CO concentration was exam-
ined in an average 8 h annual period. According
to the findings of AERMOD, the maximum CO
concentration was 84 pg / m® at the geographical
coordinates 0of 3862374.81 and 262792.31, which
was less than the standard value (10000 pg / m?)
determined for clean air. In 24 h period, the max-
o and TSP at
the geographical coordinates of (262792.31 and
3862374.81) was predicted to be equal to 29.3,
1.52, and 2.08 pug / m?, respectively. Furthermore,

imum concentration of SO,, PM

for CO, pollutant in the monthly period and at
the geographical coordinates of (262792.31 and
3862374.81), the maximum concentration of
3646 ng / m’ was predicted; however, for NO,
at the same geographical coordinates, the maxi-
mum concentration was predicted to equal 7.05

ug / m3. In the present study, investigation of the
maximum concentration of the pollutants at 1 h,
8 h 24 h, monthly and annual indicated that con-
centration of the studied pollutants would remain
below the specified standards. In another study,
investigation the time - variations of the SO, con-
centration showed that most of the studied areas
had insignificant changes during the study period
from 1996 to 2002, and the annual SO, concen-
tration was increased only in some of these areas
during the period [29]. Table 8 shows the pollut-
ants’ concentration range in five cities around the
studied area derived from GIS system, which in-
cludes estimations of the average annual, month-
ly, and hourly concentrations of the pollutants.
Accordingly, the concentration of the pollutants
in these cities was very insignificant and much
less than the standard values. Several studies
have been conducted on the dispersion of the pol-
lutants from point resources that have consistent
results with the present study [11, 16].

CONCLUSIONS

In general, based on the findings of the present
work, the following can be concluded:

e The maximum fuel consumption rate in the
industrial towns which the questionnaires were
completed, and consequently phase-II of Baharan
industrial town was related to natural gas.

* Due to the high consumption rate of natural gas
in Baharan industrial town compared to other fu-
els, the concentration of NO, pollutant resulted
from the Baharan industrial town was higher than
other investigated pollutants such as particles,
SO,, and CO.

« The food and textile groups and the non - me-
tallic minerals group had the maximum and the
minimum fuel consumption rates per hectare of
the industrial group, respectively.

« Bahar city with the distance of 4 km from the
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Baharan industrial town will receive the highest
concentration of the pollutants resulted from the
construction of phase-II of Baharan industrial
town.

* By comparing the results of the pollutants' con-
centration in long - and short — term periods with
the Iran Environmental Protection Organization
Standards, it can be found out that even in the
case of activity of all the industrial groups, the
maximum concentration values will be very in-
significant for the 24 h, 1 h, and annual periods.

» Constructing phase-II of Baharan industrial
town will have no long - and short - term adverse
effects on the surrounding environment of the in-
dustrial Towns as well as nearby close cities and
villages.

FINANCIAL SUPPORTS

There was no funding for this study.
COMPETING INTERESTS

The authors confirm that there is no competing
interest for this research.

ACKNOWLEDGEMENTS

The authors acknowledge the help and support
provided by the Research Vice - Chancellor for
Faculty of Health, Tabriz University of Medical
Sciences, Iran.

ETHICAL CONSIDERATIONS

The local ethical review committee of the Tabriz
University of Medical Sciences approved the
study (Ethical No.B/240). Compliance with ethi-
cal standards.

REFERENCES

[1] Bhanarkar A, Goyal S, Sivacoumar R, Rao CC. Assess-
ment of contribution of SO2 and NO2 from different
sources in Jamshedpur region, India. Atmospheric En-
vironment. 2005;39(40):7745-60.

[2] Talaiekhozani A, Nasiri A. The modeling of carbon di-
oxide, methane and non-methane organic gases emis-
sion rates in solid waste landfill in city of jahrom, iran.

Journal of Air Pollution and Health. 2016;1(3):191-204.

[3] Guerrieri P, Pietrobelli C. Industrial districts’ evolution
and technological regimes: Italy and Taiwan. Technova-
tion. 2004;24(11):899-914.

[4] Hsu C-W, Chiang H-C. The government strategy for the
upgrading of industrial technology in Taiwan. Techno-
vation. 2001;21(2):123-32.

[5] Saxenian A. Transnational communities and the evo-
lution of global production networks: the cases of
Taiwan, China and India. Industry and Innovation.
2002;9(3):183-202.

[6] Peddle MT. Planned industrial and commercial devel-
opments in the United States: a review of the history,
literature, and empirical evidence regarding industrial
parks and research parks. Economic Development
Quarterly. 1993;7(1):107-24.

[7] Seangkiatiyuth K, Surapipith V, Tantrakarnapa K,
Lothongkum AW. Application of the AERMOD mod-
eling system for environmental impact assessment of
NO2 emissions from a cement complex. Journal of En-
vironmental Sciences. 2011;23(6):931-40.

[8] Benis KZ, Shakerkhatibi M, Yousefi R, Kahforoushan
D, Derafshi S. Emission patterns of acrylonitrile and
styrene around an industrial wastewater treatment plant
in Iran. International Journal of Environmental Science
and Technology. 2016;13(10):2353-62.

[9] Jayadipraja EA, Daud A, Assegaf AH, Maming M. Ap-
plying Spatial Analysis Tools in Public Health: The Use
of AERMOD in Modeling the Emission Dispersion
of SO2 and NO2 to Identify Exposed Area to Health
Risks. Public Health of Indonesia. 2016;2(1):20-7.

[10] Kumar A, Patil RS, Dikshit AK, Kumar R. Application
of WRF Model for Air Quality Modelling and AER-
MOD-A Survey. Aerosol and Air Quality Research.
2017;17(7):1925-37.

[11] Zade S, Ingole NW. Air Dispersion Modelling to As-
sess Ambient Air Quality Impact Due to Carbon Indus-
try.

[12] Ma J, Yi H, Tang X, Zhang Y, Xiang Y, Pu L. Ap-
plication of AERMOD on near future air quality simu-
lation under the latest national emission control policy
of China: A case study on an industrial city. Journal of
Environmental Sciences. 2013;25(8):1608-17.

[13] Mokhtar MM, Hassim MH, Taib RM. Health risk as-
sessment of emissions from a coal-fired power plant us-
ing AERMOD modelling. Process Safety and Environ-
mental Protection. 2014;92(5):476-85.

[14] Jampana SS, Kumar A, Varadarajan C. Application of
the United States environmental protection agency’s
AERMOD model to an industrial area. Environmental
Progress & Sustainable Energy. 2004;23(1):12-8.

[15] Afzali A, Rashid M, Afzali M, Younesi V. Prediction
of Air Pollutants Concentrations from Multiple Sources
Using AERMOD Coupled with WRF Prognostic Mod-
el. Journal of Cleaner Production. 2017.

[16] Gibson MD, Kundu S, Satish M. Dispersion model
evaluation of PM2.5, NOx and SO2 from point and
major line sources in Nova Scotia, Canada using AER-

http://japh.tums.ac.ir



94 Z. Alizadeh et al., Developing a method for ...

MOD Gaussian plume air dispersion model. Atmo-
spheric Pollution Research. 2013;4(2):157-67.

[17] Perry SG, Cimorelli AJ, Paine RJ, Brode RW, Weil
JC, Venkatram A, et al. AERMOD: A dispersion model
for industrial source applications. Part II: Model per-
formance against 17 field study databases. Journal of
applied meteorology. 2005;44(5):694-708.

[18] Cimorelli AJ, Perry SG, Venkatram A, Weil JC, Paine
RJ, Wilson RB, et al. AERMOD: A dispersion model
for industrial source applications. Part I: General model
formulation and boundary layer characterization. Jour-
nal of applied meteorology . 2005;44(5):682-93.

[19] Available at: https://www.amar.org.ir/. 2013.

[20] Blackman A, Harrington W. The use of economic in-
centives in developing countries: Lessons from interna-
tional experience with industrial air pollution. The Jour-
nal of Environment & Development. 2000;9(1):5-44.

[21] Cimorelli AJ, Perry SG, Venkatram A, Weil JC, Paine
RJ, Peters WD. AERMOD-Description of model for-
mulation. 1998.

[22] Kesarkar AP, Dalvi M, Kaginalkar A, Ojha A. Cou-
pling of the Weather Research and Forecasting Model
with AERMOD for pollutant dispersion modeling. A
case study for PM10 dispersion over Pune, India. At-
mospheric Environment. 2007;41(9):1976-88.

[23] Caputo M, Giménez M, Schlamp M. Intercomparison
of atmospheric dispersion models. Atmospheric Envi-
ronment. 2003;37(18):2435-49.

[24] Jafarigol F, Atabi F, Moattar F, Nouri J. Predicting am-
bient concentrations of NO2 in a gas refinery located in
South Pars Gas Complex. International Journal of En-
vironmental Science and Technology. 2016;13(3):897-
906.

[25] Huertas JI, Huertas ME, Diaz J. Assessing precision
and accuracy of atmospheric emission inventories. In-
ternational Journal of Environmental Science and Tech-
nology. 2012;9(2):195-202.

[26] Noorpoor A, Rahman H. Application of AERMOD to
local scale diffusion and dispersion modeling of air pol-
lutants from cement factory stacks (Case study: Abyek
Cement Factory). Pollution. 2015;1(4):417-26.

[27] Jittra N, Pinthong N, Thepanondh S. Performance
evaluation of AERMOD and CALPUFF air dispersion
models in industrial complex area. Air, Soil and Water
Research. 2015;8:87.

[28] Nadoushan N, Mansouri N, Nezhadkurki F. ASSESS-
MENT OF AERMOD MODEL’S SENSITIVITY TO
TERRAIN FEATURES FOR IDENTIFYING AIR
POLLUTANTS RECEPTOR POINTS IN STEEL IN-
DUSTRY. Journal of Fundamental and Applied Sci-
ences. 2016;8(3S):1399-413.

[29] Zou B, Wilson JG, Zhan FB, Zeng Y, Wu K. Spatial-
temporal variations in regional ambient sulfur dioxide
concentration and source-contribution analysis: A dis-
persion modeling approach. Atmospheric environment.
2011;45(28):4977-85.

[30] Momeni I, Danehkar,A., Karimi, S, Khorasani, N,A.

Dispersion modelling of SO2 pollution Emitted from
Ramin Ahwaz power plant using AERMOD model.
Human and Environment. 2011;9(3):3-8.

[31] Samadi R, Nouri J, Karbassi AR, Arjomandi R. Devel-
oping a conceptual model for the environmental man-
agement of power plant wastes. Energy Sources, Part
A: Recovery, Utilization, and Environmental Effects.
2018;40(2):134-41.

http://japh.tums.ac.ir



