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Primary Use Band Bandwidth (nm) | Central Wavelength | Pixel Size (m)
(hm)
Land/Cloud/Aerosols 1 620 - 670 645.5 250
Boundaries 2 841 - 876 856.5 250
Land/Cloud/Aerosols 3 459 - 479 465.6 500
Properties 4 545 - 565 553.6 500
5 1230 - 1250 1241.6 500
6 1628 - 1652 1629.1 500
7 2105 - 2155 2114.1 500
Ocean Color/ 8 405 - 420 411.3 1000
Phytoplankton/ 9 438 - 448 442.0 1000
Biogeochemistry 10 483 - 493 486.9 1000
11 526 - 536 529.6 1000
12 546 - 556 546.8 1000
13 662 - 672 665.5 1000
14 673 - 683 676.8 1000
15 743 - 753 746.4 1000
16 862 - 877 866.2 1000
Atmospheric 17 890 - 920 904.0 1000
Water Vapor 18 931 - 941 935.5 1000
19 915 - 965 935.2 1000
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Primary Use

Surface/Cloud

Temperature

Atmospheric

Temperature
Cirrus Clouds

Water Vapor

Cloud Properties
Ozone

Surface/Cloud

Temperature

Cloud Top

Altitude

Band

20
21
22*
23
24
25

26
27
28
29
30
31
32

33
34
35
36

*different saturation levels

Bandwidth (um)

3.660 - 3.840
3.930 - 3.989
3.930 - 3.989
4.020 - 4.080
4.433 - 4.498
4.482 - 4.549

1.360 - 1.390
6.535 - 6.895
7.175-7.475
8.400 - 8.700
9.580 - 9.880
10.780 - 11.280
11.770 - 12.270

13.185 - 13.485
13.485 - 13.785
13.785 - 14.085
14.085 - 14.385

VoA

Central
Wavelength

(Hm)
3.785
3.960
3.960
4.056
4.472
4.545

1.383

6.752

7.334

8.518

9.737
11.017
12.032

13.359
13.675
13.907
14.192

Pixel Size (m)

1000
1000
1000
1000
1000
1000

1000
1000
1000
1000
1000
1000
1000

1000
1000
1000
1000



Btz ] 50 oolaiwl 0,50 MODIS L1B yglas cilastis 4 bgspo Jgoz

Number | Satellite Date Time(GMT)
1 Terra 2008 March 25 07:22
2 Terra 2008 April 24 07:35
3 Terra 2008 May 24 07:47
4 Terra 2008 May 26 07:35
5 Terra 2008 May 31 07:53
6 Terra 2008 June 16 07:53
7 Terra 2008 June 17 06:58
8 Terra 2008 June 25 07:47
9 Terra 2008 June 28 08:18
10 Terra 2008 June 30 08:06
11 Terra 2008 July 01 07:15
12 Terra 2008 July 02 07:53
13 Terra 2008 July 07 08:15
14 Terra 2008 July 08 07:17
15 Terra 2008 July 09 07:59
16 Terra 2008 July 27 07:47
17 Terra 2008 July 29 07:35
18 Terra 2008 September 15 07:35
19 Terra 2008 September 17 07:23
20 Terra 2008 October 08 07:41
21 Terra 2009 July 04 07:10
22 Terra 2009 July 09 07:29
23 Terra 2009 July 12 07:59
24 Terra 2009 July 14 07:47
25 Terra 2009 July 21 07:53
26 Terra 2009 July 30 07:47
27 Terra 2009 August 01 07:35
28 Terra 2009 August 03 07:23
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Abstract

Dust storms are hazardous events that makes air conditions very foul and causes low
visibility. Iran is located in the Middle East and in semi-arid climatic regions. Although the
dust storm often takes place in arid and semi-arid areas but it happens frequently in the
recent years and could be highly related to natural and human activity effects. It is important
to the detect point sources of dust storm and tracking its emission in the Middle East region.
Therefore remote sensing techniques have been utilized in this investigation for dust sources
determination and dust storm tracking, monitoring and mapping. Firstly, several dust
detection parameters such as brightness temperature difference (BTD), normalized
difference dust index (NDDI) and D parameter were calculated for 28 MODIS L1B images
expanded in 2008 and 2009. These dust storm detection methods were evaluated by
comparing these parameters and visibility data (41 stations) by fitting different functions
(Linear and Exponential). D parameter was distinguished as the most effective technique for
dust area detection. Then visibility maps generated on the basis of D parameter model and
next these maps classified to different dust storm intensity. Also dust concentration maps
were generated with empirical relationship based on visibility maps. Dust sources can be
identified using dust enhancement method. In this research, dust detection parameters
(BTD, NDDI, D) have been utilized for false color composite (FCC) technique that
enhances the dust over land effectively. The point sources were identified by visual
interpretation of FCC maps. About 420 points were extracted from 28 MODIS images. This
generated point sources map showed that about 39.2, 23, 14.5, 13.8, 5.7 and 3.8 of dust
storm point sources have been located in the territory of Irag, Syria, north of Saudi Arabia,
west of Iran, Jordan and Turkey respectively. Also a density map of dust point source was
generated by IDW interpolation technique and it proved that northwest of Iraq and east of
Syria are the most important dust sources in the Middle East. Finally the path of dust
particles from main sources toward Iran was determined by combination between satellite
images of dusty period (July 4™ to July 8" 2009) and its corresponding wind data (56
stations). The results demonstrated that the plume had been lifted from source (northwest of
Irag and east of Syria) and then moved toward the east direction and after arriving to Zagros
Mountains its path changed toward south and then entered to central part of Iran from the
down part of Zagros Mountains.

Keywords: Dust Storm, Dust source, Middle East, Satellite image, Iran
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