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Sand dunes are always moving due to various variables such as wind, sediment grain size,
humidity, topography, morphology of hills and vegetation coverage. The purpose of this study is to
investigate the amount of displacement of the Rig-Zarin surface in the northwest of Yazd city. To
assess the changes and developments of the sand dunes, time series satellite observations of
Landsat TM were utilized from 1977 to 2017. The results showed that the area of the sand dunes
fluctuated during this time period, while increased in some time and decreased at another times.
Nevertheless, the overall process of changes was incremental during the whole period, and the
surface of the sand dunes has developed about 60 Km2. The results also showed that in the two

::;WW;L?' periods of time, from 1987 to 1993, as well as from 1998 to 2002, the area has decreased. In

. ) addition, the gradient of the incensement of area has not been the same and in some intervals the
Rig-Zarrin, increase has been much more impressive. But, from 2002 to 2008, the increscent of area was less
Sand dunes, than 2Km2 which are associated with increasing or decreasing soil moisture content. In the moist
time series, years, there is no possibility of area development, and the sand dune is compressed, so its surface
Sand dune has been reduced. But in droughts, especially in the last 10 years, the development of the surface
surface area of Rig-Zarin was considerably impressive (about 30 Km2). Also, the results showed that the
fluctuation direction of movement has always changed.
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Extended Abstract

1-Introduction

he accumulation of wind sands and the
formation of sand dunes is one of the
most dynamic and interesting natural
phenomena in arid and semi-arid desert
regions of the world. The surface of
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these complications is constantly changing due to
regional and local winds, soil moisture and also the
topography of the infrastructure. The movement of
sand dunes is one of the high risk factors for
environmental hazards in these areas and threatens
the human infrastructure and even the fragile
ecosystems of these areas. The aim of this study is to
study the changes in the surface area of golden sand
dunes during a period of 40 years (from 1977 to
2017) for 40 years, based on which the amount and
direction of sand dunes can be moved. In the deserts
of central Iran. This can determine the role of erosive
factors including harvesting sources, transfer
processes, and the location and location of
sedimentation. Zarrin sand is one of the largest
sandstones and an index of Central Iran in the range
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between “38 ° 54 to 404 ° 55 east longitude and 54 °
32 to "36 ° 33 north latitude. This sand is located at
40 km northwest of Bafgh desert (in Engir),
northwest of Saghand village and south of Bayazeh
village. The sand is located inside a pit that is
surrounded on four sides by the surrounding heights,
the highest of which is located in the southeastern
part with an altitude of 3000 meters. The area of the
sand is about 460 square kilometers and its length is
about 60 kilometers.

2-Mehods and Material

In the present study, in order to investigate the
temporal-spatial changes of golden sand dunes
from 8 images of LandsatTM, ETM + satellite for
the years 1977, 1987, 1993, 1998, 2002, 2008,
2013, as well as Landsat 8 for 2017 used. These
images were first classified as unsupervised in
ENVI software and then as monitored First, the
ground points on the images were identified as
monitored spectral samples (ROI) and then these
points were introduced to the software as training
points and then the pixels of the images were
obtained based on the maximum similarity to the
parts defined and the smallest distance from the
mean pixel value of the defined sections were
classified. Then, kappa coefficient was used to
validate the classification results. After classifying
the satellite images, post-classification operations
were performed to improve the images and increase
the capability of the classified images to become a
map.

These operations include filtering (Majority
filtering), combining classes) sifting classes (clump
classes) and overlapping classes, and finally turning
into a vector map to enter in to GIS environment.
Therefore, the resulting maps were entered into
GIS environment using remote sensing techniques
and were prepared to perform the necessary
techniques to evaluate the coverage and draw
geographical maps of the area. At this stage, all
images of Zarin sand were converted from raster to
vector, and the area of the sand was measured and
calculated separately in each of the years, and using
Excel software for the obtained data, a line graph.
Changes in area over time were plotted.

The results showed that Zarin Rig is in the shape of
the English letter L and has developed in the
northwest-southeast direction during the study
period. The area of sand in 1977 was about 400
square kilometers. The width of Rig is greater in
the northwestern part, while its height is greater in
the southeastern part of Rig. Analysis of satellite
imagery in 1987 showed that the area of Rig had
increased by more than 40 square kilometers
compared to ten years ago. Most of the sand
development took place in the middle parts of this
period. The area of Rig in 1993 has decreased by
about 18 square kilometers compared to 6 years
ago. An analysis of 1998 satellite imagery showed
an increase in gravel area of about 16 square
kilometers compared to five years ago, with most
of its development occurring in the middle sections
during this period.

3-Results and Discussion

Findings showed that Zarrin Rig is like L letter and
has extended along the northwest-southeast
direction. The area of the Rig has been about 400
Kmz2 in 1977. The Width of the Rig is greater in the
northwest but in the southeast the Rig has a lot
more height. The analysis of satellite images in
1987 showed that its area has expanded compared
to 10 years ago, so that its area has reached about
444 Km2. The largest expansion has been in the
middle and east parts. The area of the Erg in 1993
has decreased in compared to 6 years ago in 1978.
This decrease was about 18 Km2. The satellite
image of 1998 showed the Erg area increased about
16 Km2 compared to 5 years ago in 1993. But the
rate of increase was more in the middle and north
parts. Also, the Erg area has been decreased about
10Km2 among 1998 to 2003, but since 2002 to
2008 the Erg has had the least fluctuation and only
increased less than 2 Km2. The observation and
analysis of satellite images showed that Erg area
increased in 2017 compared to 9 years ago in 2017.
The rate of expansion has been about 30 Km2
which shows the most changes and the most
increase during all periods.
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4-Conclusion

The results showed that the area of the sand dunes
fluctuated from 1978 to now. So that in some
periods its area has increased and in some periods it
has decreased. Nevertheless, the overall process of
changes was incremental during the whole period,
and the surface of the sand dunes has developed
about 60 Km2. The results also showed that in the
two periods of time, from 1987 to 1993, as well as
from 1998 to 2002, the area has decreased. In
addition, the gradient of the incensement of area
has not been the same and in some intervals the
increase has been much more impressive. But, from
2002 to 2008, the increscent of area was less than 2
Km2 which are associated with increasing or
decreasing soil moisture content. In the moist years,
there is no possibility of area development, and the
sand dune is compressed, so its surface has been
reduced. But in droughts, especially in the last 10
years, the development of the surface area of Rig-
Zarin was considerably impressive (about 30 Km2).
Also, the results showed that the direction of
movement has always changed

Keywords: Rig-Zarin, Sand dunes, Tme series,
Sand dune surface fluctuation.
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