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ABSTRACT

The extended periods of drought, decrease in vegetation, and enlargement of the salt
playa at Lake Urmia have resulted in the formation of local dust hotspots on the
periphery of Lake Urmia in East Azarbaijan province. The objective of this study was
to examine the spatial and temporal distribution of wind erosion in East Azarbaijan
province using the DSI index. To achieve this, a set of weather data recorded over the
past 30 years at specific codes in meteorological stations was compiled. Subsequently,
the Mann-Kendall test was employed to assess the presence of a trend in the data series.
Following this, the frequency of dust storms was calculated using the DSI index, and a
spatial distribution map was generated in the GIS. The results of the Mann-Kendall test
indicated that the slope of the trend for both local and extra-local dust storms in the
province is on the rise. However, only the trend in extra-local dust storms is statistically
significant at the 95% confidence level. The findings of the research revealed that the
majority of the observed dust storms originate from outside the local area in East
Azarbaijan province. Nevertheless, there has been a relative increase in the frequency
of local dust storms in recent years, which can be attributed to the prolonged droughts
resulting in reduced vegetation and the expansion of the playa of Lake Urmia. In this
context, the highest frequency of dust storms has been observed at the Tabriz, Sahand,
and Maragheh meteorological stations near Lake Urmia.
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Introduction:

Wind erosion is a natural process that has been shaping the Earth's semi-arid and arid landscapes for thousands of years.
However, the increase in population density has accelerated this process, leading to the loss of valuable topsoil, reduced
soil fertility, and decreased soil moisture-holding capacity. This has negative effects on human health and local
transportation due to reduced visibility. Therefore, governments in semi-arid and arid countries are working toward
sustainable land management to reduce wind erosion.

While advances in regional to global-scale remote sensing, field measurements, and modeling techniques have provided
much-improved data at moderate to high spatial scales, they do not provide a long temporal record to understand how
changes in climate over decadal and longer timescales affect wind erosion rates and processes. Nowadays, dust storm
data (DSI) observed at meteorological stations, which indicate a reduction in the horizontal field of view and are
recorded in specific codes, are utilized for monitoring and evaluating wind erosion.

With its dry and semi-arid climate, Iran experiences local and extra-local dust systems. Prolonged droughts, reduced
vegetation, and expansion of the salt playa in Lake Urmia have created local dust hotspots around the lake in East
Azarbaijan. This article aims to use the DSI index to monitor wind erosion over a 30-year period, with an average
annual erosion rate and regional spatial resolution based on meteorological observations in East Azarbaijan province.

Methodology

This study aimed to examine the spatial and temporal distribution of wind erosion in East Azarbaijan province using
the DSI index. To achieve this, a set of weather data recorded over the past 30 years at specific codes was compiled in
meteorological stations. Subsequently, the Mann-Kendall test was employed to assess the presence of a trend in the data
series. The frequency of dust storms was then calculated using the DSI index, and a spatial distribution map was
generated in the GIS.

Results and Discussion

The results of the Mann-Kendall test indicate that the slope of the trend for both local and extra-local dust storms in the
province is on the rise. However, only the trend in extra-local dust storms is statistically significant at the 95%
confidence level. The findings reveal that the majority of the observed dust storms originate from outside the local area
in East Azarbaijan province. Nevertheless, there has been a relative increase in the frequency of local dust storms in
recent years, which can be attributed to prolonged droughts resulting in reduced vegetation and the expansion of the
playa of Lake Urmia. In this context, the highest frequency of dust storms has been observed at the Tabriz, Sahand, and
Maragheh meteorological stations near Lake Urmia.

Conclusions

Despite significant advances in remote sensing technology, field measurements, and modeling techniques, accurate
data for assessing wind erosion at medium to large spatial scales have not been consistently available. However, none
of these methods provide the necessary historical data to understand how climate change affects wind erosion rates and
processes over extended periods. Nowadays, meteorological stations use specific codes to record dust storm data (DSI)
for monitoring and evaluating wind erosion. In the present study, the DSI index was used to analyze the frequency and
trend of dust storms in East Azarbaijan province. The results indicate that the border areas of Lake Urmia have
the potential to be hotspots for local dust generation in this region. While studies based on meteorological records offer
valuable insights into the spatial characteristics of dust storms, the accuracy of spatial maps may be compromised if the
distribution of meteorological stations is inadequate.
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Table (1): Specifications of the Selected Meteorological Stations of the Province
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Fig (1): The Location Map of Selected Weather Stations in East Azarbaijan Province
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Table (3): The Results of Mann-Kendall Test in Dust Data Series with Local (07) and Extra-local (06) Origin

Series\Test Code Kendall's tau p-value Sen's slope
. 06 0.255 0.053 1.667
Tabriz
07 0.086 0.52 0.136
06 0.353 0.012 0.077
Jolfa
07 -0.431 0.002 -0.118
06 0.345 0.012 0.5
Ahar
07 -0.268 0.058 -0.042
06 0.334 0.013 1
Sahand
07 0.301 0.022 0.417
06 0.444 0.002 0.375
Sarab
07 0.113 0.42 0
] 06 0.347 0.012 0.348
Mianeh
07 -0.234 0.101 0
06 0.426 0.002 1.527
Maragheh
07 -0.018 0.91 0
06 0.204 0.227 0.969
Marand
07 -0.116 0.512 -0.071
06 0.08 0.649 0.67
Bonab
07 -0.123 0.489 -0.031
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Table (4): The Results of Mann-Kendall Test in the Series of Dust Data with Local and Extra-local Origin of the Entire Province

Series\Test Kendall's tau p-value Sen's slope
06 0.318 0.014 0.770
07 0.087 0.509 0.053

49



2Ly s oo g gl vl L HuE 99,5 sl (Lo (sl wig) Julod

R2=0.0224 R
100 e 06
...... U .
y = 2.249x - 8.5494 !near()
80 R2=02524 Linear (06)
>
3+
Y
T e W A\
[ AV
s S
T
O -------------
SN D O XA P DD QNI IO IOHEOBA DO O NI D XB LA DO
e T M R S e R o e e e I I M N M N N N I U M N R L S A M A N SR T ST ST A SR
OO IO OO IO A A A AT A AT A AT 4D A DT A 4D AT AR ADT AR ADT AR AD

Years

B olrsl 3T bl JS 50 5L 90,5 oy AVl Lauwgiio ol Wigy 1(Y) S
Fig (2): The Trend of Annual Average Changes in the Dust Phenomenon in the Entire East Azarbaijan Province
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Table (5): The Number of Days of Dust (Codes 06 and 07) Observed at the Meteorological Stations of the Province
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Fig (3): The Graph of the Frequency of Dust Storms at the Meteorological Stations of the Province
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Fig (4): Spatial Distribution Map of the Number of Days with Dust Phenomenon in the Province
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Table (6): The Results of DSI Index Calculations in Meteorological Stations of the Province

o S
— ol [ pU
DSI LDE MDS SDS 3 34 32 31 30 07 06
2.15 1.15 1 0 0 0 1 2 0 23 354 Al
0.65 0.65 0 0 0 0 0 0 0 13 84 prge b
2.9 2.9 0 0 0 0 0 1 0 58 685 ol
4.7 47 0 0 0 0 0 0 0 94 421 SUT Ol
0.3 0.3 0 0 0 0 0 0 0 6 33 Bl sl
0.5 0.5 0 0 0 0 0 0 0 10 380 oA
2.25 2.25 0 0 0 0 0 2 0 45 131 [
0.45 0.45 0 0 0 0 0 0 0 9 24 Py
1.95 1.95 0 0 0 0 0 0 0 39 607 RIcCR
13.9 7.9 1 5 1 1 1 0 0 158 1479 &l
5.55 5.55 0 0 0 0 0 0 0 111 652 Ly
2.1 1.1 1 0 0 0 1 0 0 22 525 Sla
21.25 19.25 2 0 0 0 1 1 1 385 1192 Ligw
11.15 3.15 3 5 1 0 1 0 2 63 461 ol
3 3 0 0 0 0 0 0 0 60 505 S
272 25 2 2 0 0 0 2 2 0 504 1359 8
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Fig (5): The Graph of Dust Storm Index Parameters in Meteorological Stations of the Province
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Fig (6): Spatial Distribution Chart of Dust Storm Index in Weather Stations of the Province
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Fig (8): Spatial Distribution Map of DSI Index Values in East Azarbaijan Province
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