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Extended Abstract

Introduction

Landforms in the areas of tectonic activities are resulted from a complicated combination of vertical
and horizontal movements related to crustal blocks, erosion, and surface sedimentation. Considering
these facts, there is a great diversity of land at the Hillside of the Eastern Alborz Mountains and in the
Garmsar to Semnan Range. Initially, it is impossible to provide a reason for these sudden changes,
except for the tectonic factor. Because across the Garmsar fault, the gullies are concentrated only in a
limited section of the fault line and have a different morphometry. On the other hand, the existence of
a cone-shaped sequence along the Garmsar fault shows a clear dynamic difference in terms of the
exploration process and the density between these two landforms, which has been addressed in this
study. Since gullies are important landforms for identifying landform changes and sequences of
landforms in geomorphology, they are important. Therefore, due to the apparent similarities of the
surface of the earth, this cannot be considered effective as a single factor in different parts of gullies;
this is the main issue of this research.

Materials and Methods

In this research, we have investigated gullies on southern slopes of eastern Alborz, from Garmsar to
Semnan. The gully landforms have different morphological properties from west to east. To find out
the factors creating the differences, we have gathered data and processed satellite images. By the way,
we have divided the region into four sites or subsections for further analysis. The samples have been
taken from the walls and bottoms of the gullies for geochemical and granulometric analyses. We have
also measured morphometric properties of the gullies of each site in given cross-sections and equal
distances. Vegetation density and taxonomy have also been obtained through the field survey. Morpho-
tectonic evidence has been examined by field observations and satellite images. Then, we have applied
Analytical Network Process (ANP) and Fuzzy analysis to examine the influences of morphometry,
sediment characteristics, and neo-tectonic properties on gully development in the area.

Results and Discussion

Considering that various factors are involved in the creation and development of gullies, each of the
factors considered in the region were first studied in order to determine the effect of each of them and
the most important factor in this regard. The factors involved are physics and sediment chemistry,
tectonic effects in the area, vegetation and land use. The results have indicated that physical
characteristics of the sediments in size and type could not have similar impacts in all the subsections.
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In site 4, more developed landforms are related to the fine-grain textures. On the contrary, in site 2 less
developed gullies are resulted from coarse grain texture. In the other two sites, the development of
gullies cannot be attributed to texture and diameter of the sediments. However, the development of the
landforms is more affected by it position over the walls of the fault. There are no considerable
differences in vegetation, land use, and geochemical properties among the four sites. The measurements
showed that the fault wall at a height of 10.5 meters at the end of site 1 and the uplift of the middle
portion of the cone at site 3, at 14 meters, are the main reasons for the expansion and deepening of the
gullies in these two sites. However, these conditions do not exist on the other two sites. On site 2, gullies
do not develop at all, and on site 4, there is a typical development of gullies because of the type and
texture of the region's sedimentation.

Conclusion

The results have indicated that physical characteristics of the sediments in size and type could not have
similar impacts in all the subsections. In site 4, more developed landforms are related to the fine-grain
textures. On the contrary, in site 2 less developed gullies are resulted from coarse grain texture.
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