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Summary

Today, the existence of numerous sources of dust production is one of the environmental
challenges of Hormozgan province. Remote sensing and using MODI S data is one of the
effective methods for the detection and mapping of dust storms. At first, meteorological
data of all synoptic stations in the study area were collected and analyzed. According to
the results, the highest frequency of dust occurrence is related to the three months of July,
August, and May, which are in spring and summer. October, December and November
have the lowest occurrence of dust stormsin the study area. Also, autumn with 12.5% has
the lowest occurrence of dust storms in all stations in the study area, and spring with
34.4%, and then summer with 33.6% has been recorded as the highest occurrence of the
dust storms. This research monitors and evaluates four detecting algorithms for
identification of plume and dust source and dust storm emission in the Kostak- Bandar
Abbas area in the Hormozgan Province using MODIS satellite data and the HYSPLIT
model. Ackerman’s model, Normalized Difference Dust Index (NDDI), Thermal-infrared
Dust Index (TDI), and thermal Infrared Integrated Dust Index (TIIDI) were four
Algorithm methods for dust source and plume identification using MODIS Level 1B and
MODIS Level 2 data. The results show that al of the algorithms except NDDI were
successful in detecting dust plumes, but the most effective algorithm for plumes
identification varied from event to event. In addition, TDI is the best algorithm comparing
its results with those of other three algorithms. The results show that there are alot of dust
sources in the study area that have many negative effects on other populated areas in the
Hormozgan province and its neighboring areas. The results indicate that the Flood Plains
Deposits (Qal3), Natural Levee Deposits (Qal2), and Coastal Dunes (Qdune) play the
most important role in dust production in the study area. The HY SPLIT (Hybrid Single-
Particle Lagrangian Integrated Trajectory) model was used to trace wind flow backward
and forward to the study area. The results of the HYSPLIT model show that the dust
particles are mainly transported to the study area from three main paths, namely,
Northeastern, the West, and the Southwestern part of the study area. The results also,
show that dust plumes lifted and dispersed towards different directions including the
north and northeast with 30%, the south with 25%, and the east with 20% of the tota
events in the study period 2000 to 2018. In addition, the results show that the study area
has a high potential for the occurrence of dust storms during the year as many dust
hotspots have been identified in this area. Also, the occurrence of more than a decade of
drought, the presence of erosion-sensitive formations, and the presence of erosion-
sensitive sedimentary units in the study area and its surrounding areas, especially in the
seasonal wetland Jazmourian has provided conditions to aggravate this situation. Due to
the economic and tourism importance of cities such as Bandar Abbas, Qeshm, and Minab,
and especialy the industrial and economic region west of Bandar Abbas and the existence
of active dust sources around this region, the need for executive operations and watershed
management activities is highly recommended.

Keywords: Algorithm detector, Hysplit, Modis, Minab, Trajectory.
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