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Fig. 1- Map of the study area and Model domains with 30 and 10km resolution.
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Table 2. Variation in horizontal visibility in the warm season at some stations
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Table 3. Variation in horizontal visibility in the cold season at some stations
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Fig. 3- MODIS true color image on July 5, 2009
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Table 4. AOD values in the warm season
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Table 5. AOD values in the cold season
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Fig. 11- Surface dust concentration (%)and 10m wind velocity on July 4,2009 at a) 09UTC b) 12UTC ¢) 15UTC d) 18UTC
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Fig. 13- Dust concentration time series from WRF-Chem model output for Abadan, Dezful, Hamedan, Kermanshah, Sanandaj,
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Fig. 14- Dust concentration from WRF-Chem model output and visibility time series for a) Abadan, b) Ahvaz c¢) Ilam d)
Kermanshah stations from July 4 to 9, 2009
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Fig. 15- Surface dust concentration (%)and 10m wind velocity on January 19, 2018 at a) 09UTC b) 12UTC ¢) 15UTC d) 18UTC
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Fig. 16- Surface dust concentration (%)and 10m wind velocity on January 20, 2018 at a) 09UTC b) 12UTC ¢) 15UTC d) 18UTC
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Fig. 17- Dust concentration time series from WRF-Chem model output for Abadan, Dezful, Hamedan, Kermanshah, Sanandaj,
Khorram abad, Ilam and Ahvaz stations from January 19 to 21, 2018
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Fig. 18- Dust concentration from WRF-Chem model output and visibility time series for a) Abadan, b) Ahvaz c) Ilam d)
Kermanshabh stations from January 19 to 21, 2018
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> Weather Research and Forecasting (WRF) model
coupled with Chemistry

6 Global Ozone Chemistry Aerosol Radiation and
Transport

7 The Hybrid Single-Particle Lagrangian Integrated
Trajectory

8 Dark Target

° Deep Blue

10 Ladsweb.modaps.eosdis.nasa.gov/all
MODO04-L2

1 "Final" analysis

2the Air Force Weather Agency

3 NCAR command language

4 http://ready.arl.noaa.gov

5 The WRF Pre-Processing System
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Introduction: Dust has been one of the most important environmental challenges over a large part of Iran in
recent years. Dust detection and monitoring using weather forecasting models and remote sensing data and
products that have higher speed, accuracy and lower cost is very important.

Material and methods: In this study, a number of intense dust episodes have been selected out of 15 years
(2004-2018) of the statistical period, in the warm and cold seasons over the western and southwestern parts of
the country. The data used include the present weather code and visibility of synoptic stations located in the
area, the AOD product of the MODIS sensor and the FNL data for the implementation of the WRF-Chem
model. In the first step, the dust storms were detected in the study area, using the combined Deep Blue (DB)
and Dark Target (DT) algorithms. In the next step, in order to study the dust concentration over the region and
its affected areas, the PM10 concentration was simulated using the WRF-Chem model and the trend of its
changes during the case studies was compared to visibility at several synoptic stations. Finally, the Lagrangian
model, HYSPLIT was used to track the dust particle path.

Results and discussion: Comparing the results of MODIS sensor images with the present weather codes
recorded in synoptic stations in the region showed that the DT and DB algorithms used in the detection of
suspended particles have acceptable performance and showed the increase of AOD values in the region.
According to the output of the WRF-Chem numerical model in both dust events, the areas located in the

* Corresponding Author: Email Address. karamis.62@gmail.com
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northwest of Iraq (border between Iraq and Syria), eastern Syria and eastern Iraq (Hur al-Azim) Have been
active as the main sources of dust particles for the study area. Comparison of PM10 concentration time series
from WRF-Chem model output and visibility in 4 synoptic meteorological stations shows that in most cases
the PM10 concentration increased with decreasing visibility.

Conclusion: The results of simultaneous study of dust using satellite images, simulation of suspended particle
concentration using WRF-Chem model and determination of dust particle path with HYSPLIT model show
that due to the complex nature of the dust storms, different methods can be used to provide a more accurate
picture of this phenomenon.

Keywords: MODIS Sensor, Dust Detection, Aerosol Optical Depth, WRF-Chem Model.
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