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Figure 1- Flowchart of dust detection using wind index.

L6188 g9y 0L (clodly Judow g4 350 ol jl eolawl b
(598" (sl 5005 2 b 51 oel Cnwday) (glawsle (sloas diiss
9 hwlogslacg)lgonl ulidsn yipmes (785,550 L
35 50y ledgis shojlaale (sla s guai Sl edlil b pizean
¥ USS 50,55, Mg gble g (e ble A0 b (55 1)

Cawl 0445 nbboLi‘.}

3,5 525 Mg bl lwlid (s i,

3L godly oo g 3o

5 Caow) 3 (sloodly &y bgyyo cledbl 4 Sl 1 ealazl b
Cabsls sl s 5 olilyn (cloelSiu] (3 Cet
bl Slasuie (o3k Slguy (2l Joo sl anle Jo
5 plolid oyl b

35552, My @le 2wl

O



U’/’y'.{,ru’ f&}j

wphged dila bl 55 plg) glrawle 9 )LE 95,5 gilie il 5 (2lwlind

670090 72090 674090 676090 87809
B
3
¥
B
£
a §
/
& H
g
H
<
g
% g
& 0603 0 06 12 18 24
i ometers
2 “eesod0 ~ erood0 720800 T era0bo “eTe0d0 ~e78080

obarilae ddlaio W o) (g )5 &b -V o
Figure 2- Land use map of the studied region.
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Figure 3- The location of soil sampling sites and dust production areas in Jolfa, ShoshQom and Gildir.
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Table 1- Monthly frequency percentage of wind speed classes in Jolfa Meteorological Station(1990-2020).

Month <6 6-10 11-15 16-20 >20 >6% Mean
Jan 96.00 3.73 0.26 0.01 0.00 4.00 1.29
Feb 92.30 7.05 0.61 0.05 0.00 7.70 1.62
Mar 90.26 8.51 0.98 0.22 0.03 9.74 1.84
Apr 88.29 10.17 1.42 0.11 0.00 11.71 2.03
May 86.93 11.70 1.12 0.24 0.01 13.07 231
Jun 71.70 24.43 3.58 0.27 0.01 28.30 3.73
Jul 51.00 40.43 8.14 0.42 0.01 49.00 5.53
Aug 58.33 35.74 5.62 0.29 0.01 41.67 4.83
Sep 80.96 17.44 1.50 0.10 0.00 19.04 2.78
Oct 93.30 6.28 0.38 0.04 0.00 6.70 1.40
Nov 96.17 3.46 0.27 0.10 0.00 3.83 0.97
Dec 97.00 2.85 0.15 0.00 0.00 3.00 1.06
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Figure 4- Frequency percentage of Lancaster index in Jolfa Station (1990-2020).
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Figure 5- Chart of annual changes of the Lancaster index at Jolfa Weather Station (1990-2020).
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Figure 6-Jolfa land unit map.
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Table 2- Test results of Aras-Jolfa soil samples.

Depth (cm) Texture PH EC (ds/m) OC (%) (T.N.V) (%) Gypsum (%) SAR
0-30 sand 8.7 1.06 0.3 *
60-30 loamy sand 8.2 1.2 0.4 *
60-90 loamy sand 7.7 1.5 0.2 *
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Table 3- Results of wind tunnel test of soil samples collected from the land surface of Jolfa region.

Name of the Observed erosion threshold Computational erosion Sum of wind (kg/m*/min)
sample location  speed (m/s) threshold speed (m/s)
Aras-Jolfa 8 5.84 27.6
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Figure 7- The relationship between soil erosion rate and wind speed to measure wind erosion Aras-Jolfa region.
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Table 4- Percentage of monthly frequency of wind speed classes at Heris Weather Station (2008-2020).

Month <6 6-10 11-15 16-20 >20
Jan 91.49 6.21 2.08 0.17 0.04
Feb 91.34 6.32 1.92 0.37 0.05
Mar 79.88 13.13 5.29 1.36 0.34
Apr 78.66 15.65 5.20 0.44 0.04
May 80.94 14.74 3.85 0.48 0.00
Jun 84.95 12.32 2.60 0.09 0.05
Jul 86.14 12.89 0.88 0.09 0.00
Aug 89.36 10.01 0.58 0.04 0.00
Sep 90.59 7.59 1.59 0.18 0.05
Oct 90.53 6.60 2.49 0.39 0.00
Nov 96.07 3.21 0.67 0.04 0.00
Dec 94.40 4.12 1.27 0.21 0.00
% 88.10 9.19 2.34 0.32 0.05
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Figure 8- Chart of annual changes of the Lancaster index at Heris Weather Station (2008-2020).
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Figure 9- Map of the land units of ShushQom and Gildeer center.
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Table 5- The test results of SoshQom and Gildir soil samples.

Depth (cm) Texture PH EC (ds/m) OC (%) (T.N.V) (%)  Gypsum (%) SAR
0-30 silty clay 9.51 44.2 0.3 * * *
60-30 silty clay 9.28 21.5 0.12 * * *
60-90 clay 7.81 35.04 0.02 * * *
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Table 6- Wind tunnel test results of soil samples collected from the land surface of ShoshQom and Gildir.

Name of the sample Observed erosion threshold Computational erosion Sum of wind (kg/m2/min)
location speed (m/s) threshold speed (m/s)
ShoshQom and Gildir 8 8.69 3.73
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Figure 10-The relationship between soil erosion rate and wind speed to measure wind erosion
ShoshQom and Gildir region.
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Introduction and Goal

Dust is one of the environmental issues that affect air quality and pollution, human health, soil fertility, and
many social and environmental aspects of society. Wind erosion and sand dune movement have adverse
environmental consequences. Identifying factors affecting sand mobility and predicting their condition in
the future is necessary to control the wind erosion process. The purpose of this study is to identify and
monitor the sources of dust and quicksand in the Jolfa, ShushQom and Gildir areas.

Materials and Methods

Analyzing wind climate data, identifying the sources of fine dust production, measuring and monitoring
the production of dust and wind deposits were done using the RDD index. Also, the threshold speed and
intensity of wind erosion were measured using a wind tunnel device. In order to investigate the effect of
climate change, especially wind and rain, on the activity of sands and to predict the possibility of movement
of sand dunes and sand dunes and the dust caused by them, Lancaster’s global method was used.

Results and Discussion

The results of the Lancaster index showed that 10% of the statistical years were in an active state, which
corresponded to the years 1996, 2000 and 2001. Whereas, the immobility of sand dunes (inactive) accord-
ing to the Lancaster index has accounted for about 26% of the statistical years; 65% of the time in 2020,
sand dunes were in an active or sand-moving state at the top of the dunes. The lands of the Jolfa micropol-
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lution center are mainly formed by the type of gravelly and sloping fan-shaped debris, and the soils of
ShushQom and Gildir micropollution center are mainly a combination of mountains, hilly plains and
flood plains. The results of wind tunnel tests on soil samples collected from the land surface of the Jolfa
region showed that the erosion threshold of the collected sample is 8 m s-1.

Conclusions and Suggestions

According to the results of this research, abandoned rain fields, poor pastures, dry river beds and
seasonal stream, etc., in the presence of environmental factors and accompanied by adverse climatic
factors, are potential sources of dust and fine dust production, but the said lands in East Azarbaijan
province are scattered and in certain conditions and times, they can produce a significant amount of fine
dust.

Key words: Air quality and pollution, dust, human health, Lancaster method, RDD index



