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Extended abstract
1- Introduction

Arid and semi-arid regions of the world cover more than 30% of the earth's surface. Wind, as one of
the erosive agents of the earth's surface, causes the transport of sand and deformation in arid areas.
Wind erosion is directly related to wind speed. The higher the wind speed is above the threshold
value, the more increase in wind speed. This issue increases wind erosion and thus, it intensifies wind
erosion. The Iranian plateau is one of the most sensitive areas of the world to wind erosion due to its
location on the arid belt of the northern hemisphere. The Lut Desert is one of the most active places
for changes in wind speed and direction with its huge volume of sand masses. The eastern part of this
region, which includes the largest sand mass in Iran, namely Yalan sand, is dominated by 120-day
winds, which doubles the importance of studying winds and its shaping role in the wind season. The
main purpose and assumption of this study is to analyze the frequency of erosive winds and estimate
the potential and final direction of sand transport flow in the Lut plain and to investigate its
relationship with the geomorphology of existing wind forms using time series data of wind direction
and speed recorded in Synoptic stations are located around this plain.

2- Methodology

In this study, in order to analyze the wind situation and study the erosive winds in the Lut plain, the
available meteorological data for 4 synoptic stations around this plain were used. WRPLOT view 7
software was used for statistical calculations of wind and drawing of wind rose. Sand Rose Graph 3
software was also used to draw the sand rose of the stations around Lut plain due to the high volume
of calculations. To calculate the values of sand transport potential (DP) in different geographical
directions, the Freiberger-Dean relationship based on the basic equations of Begnold and Leto-Leto
was used. From the sum of DP values in different directions, the total sand carrying capacity (DPt) is
obtained and in fact it is an indicator that represents the total wind energy to carry sand to the desired
station. RDP stands for the amount or size of the output vector (resulting vector) of sand carrying
capacity, which is obtained by summing the DP values in 8 or 16 different directions and shows the
final status of sand transport in the study area. RDD indicates the net direction of sand movement
(result vector direction) during the year, month or season. In order to determine the amount of sand

“ Corresponding Author: maghsoud@ut.ac.ir

\A


mailto:Ayoobkarami@yahoo.com
mailto:maghsoud@ut.ac.ir

Environmental Erosion Research Vol:41(11:1), Spring 2021, 1-19

transferred per unit time, a unit of width is used from the equations presented by Begnold, Xing,
1953, Kawamura, 1964, Hesu, 1973 and Leto-Leto, 1978.

3- Results

At Shahdad station, about 40% of the winds blow from the north, north-northwest and north-
northeast, and the rest of the winds often blow from the east and west. At Nehbandan station, about
20% of the winds blow from the north and northeast, and the rest of the winds have a great variety in
the directions. At Bam station, about 36% of the winds blow from the west and west-northwest and
the rest of the wind blows from the north and its surroundings. At Nusratabad station, about 31% of
the winds blow from the east and southeast, about 27% of the winds from the west and northwest,
and the rest of the winds from other directions with great variety. The results of annual hurricanes
indicate that winds with north, north-northwest and north-northeast are the dominant winds in
Nehbandan and Shahdad stations. At Bam station, in addition to the north directions, these winds also
blow from the west and west-northwest directions. At Nusratabad station, there is a great variety of
wind directions, but unlike other stations, the wind does not blow from the north. Analysis of net
direction of sand movement (RDD) of the studied stations shows that the direction of sand movement
in Bam and Shahdad stations is south-southeast, in Nehbandan station to the south and in Nusratabad
station is to north-northeast. The analysis of the direction of movement of the sandrose shows the
complete correspondence with the hurricane rose of the studied stations. Total sand carrying capacity
(DPt) indicates moderate erosion power for Bam and Nusratabad stations and high erosion power for
Shahdad and Nehbandan stations. The highest value of vector output of sand carrying capacity (RDP)
is related to Shahdad station, followed by Nehbandan, Nusratabad and Bam stations, respectively.
For Shahdad, Bam and Nehbandan stations, the maximum amount of one-way winds occurs in
autumn and in Nusratabad station in late winter and spring. The maximum amount of sand flow for
Bam, Shahdad, Nehbandan and Nusrat Abad stations is 165, 320, 233 and 202 kg/m/s, respectively.

4- Discussion & Conclusions

The results indicated that in Shahdad and Nehbandan stations located in the northern half of Lut plain, most
of the winds blow from the north, but in Bam and Nusratabad stations located in the southern half of Lut plain,
most of the winds are concentrated towards Lut. The highest percentage of occurrence of winds above the
threshold speed for Shahdad, Nehbandan and Bam stations occur in summer and the highest percentage of
occurrence in Nusratabad station is related to spring. Analysis of net direction of sand movement (RDD) shows
that the direction of sand movement in Bam and Shahdad stations is to the south-southeast, in Nehbandan
station is to the south and in Nusratabad station is to the north-northeast. Total sand carrying capacity (DPt)
indicates moderate erosion power for Bam and Nusratabad stations and high erosion power for Shahdad and
Nehbandan stations. The highest value of vector output of sand carrying capacity (RDP) is related to Shahdad
station, followed by Nehbandan, Nusratabad and Bam stations, respectively. The study of sand homogeneity
index (UDI) indicates one-way winds for Nehbandan station and two-way winds with aperture angle for Bam,
Shahdad and Nusratabad stations. The highest flow rate of sand is related to Shahdad station with 320 kg/m/s
and the lowest is related to Nusratabad station with 50 kg/m/s.

Key Words: Wind, Sand Carrying Potential, Erosion, Lut.
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