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ABSTRACT

Fractal geometry is a suitable instrument for studying and understanding the complex behavior of
a river. The most important feature of the fractal is its dimension. The purpose of this essay is to
evaluate the fractal dimension on a large scale in the morphotectonic unit of Zagros and its
analysis using fractal geometry theory and Horton-Strahler ranking.For this purpose the
waterways were ranked by Horton and Strahler method. It seems that the fractal dimension less
than 1 and more than 2 is due to the tectonics and lithology of the sub-basin, which has caused the
sub-basins not to reach balance in terms of fractal dimension at the surface or line.Of course, this
does not mean that the fractal dimension follows the basin lithology in an abstract way, but it
indicates that the spatial distribution of lithology in a basin along with morphotectonic evidence
such as faults can get the fractal dimension of the basin out of balance. An exact connection
cannot be estimated between the fractal dimension and the physiographic characteristics of the
sub-basins of the Zagros morphotectonic unit.
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Extended Abstract

1. Introduction
Fractal geometry

is a suitable

2013: 163). The purpose of this essay is to evaluate
the fractal dimension on a large scale in the morph
tectonic unit of Zagros to determine whether the

instrument for ] .
fractal laws that have been estimated so far in small

studying and understanding the complex behavior
of a river. The most important feature of the fractal
is its dimension. Rivers are one of the best
geomorphic landscapes of the earth, through which
the connection between the system of powers and
the forms of roughness can be clearly understood.
Understanding river processes and river controlling
factors is important from diverse perspectives (Di
Giulio et al., 2003: 145); because these system of
powers are exclusively involved in determining the
dimensions and shapes of waterways (Chorly et al.,

sub-basins can be adapted and re-read with a wide
range such as the Zagros.

2. Research Methodology

To study the fractal dimension of Zagros
geomorphic unit, first the layer of main rivers and
waterways was prepared from 30*30 DEM
extracted from SRTM satellite. In Arc GIS10.3
software, the whole geomorphic unit was first
divided into eleven water basins of Hillah, Jarahi
and Zohreh, all of Mehran, Karkheh, Karun,
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Tashtak-e Bakhtegan, West Frontier, Mand,
Abarku-Sirjan, Bandar Abbas Sedich, Gavkhoni
and Hamoon Jazmourian. These water basins were
then divided into 272 sub-basins. In the next step,
the waterways were ranked by Horton and Strahler
method. One of the physical parameters of the
drainage basin is the bifurcation ratio, which
determines the amount of elongation or roundness
of the drainage basin. In general, the bifurcation
ratio of the drainage basin is calculated based on
ranked waterway networks(Tabatabaei etal.,2013: 13).
(Equation 1)

Equation 1:
BR= (422423, 4Rhyw 1
n2 n3 n4 ni i—-1

“BR” is the Bifurcation Ratio of rivers in the basin
and “i” is the category number of the main river of
the basin (Alizadeh, 2014: 491). Also, the longitudinal
ratio of the river was obtained from Equation (2).

Equation 2: Rr=-—%
ri+1l

“Rr” is the longitudinal ratio of a river; “ri” is the
average length of waterways of rank “i”. These
amounts, regardless of rank, are almost constant for
drainage networks (Elmizadeh et al., 2014: 135). The
fractal dimension (D) for the drainage network is
estimated from Equation (3) using the bifurcation
ratio and the longitudinal ratio of the river (Turcotte,
2007: 304).

_ InBr
InRr

Equation 3:

After calculating the fractal dimension in Excel, the
calculations result in Arc GIS software was
classified into three groups of less than 1, 1 to 2 and
more than 2. Finally, the relevant map for Zagros
morph tectonic unit was drawn and analyzed.

3. Research Findings

The value of the fractal dimension is variable
between 1 and 2; this means that in these
conditions, the fractal is neither in the line nor in the
plane, but is a line that has expanded on the surface
(Elmizadeh et al., 2014: 138). According to Equation
(3), the fractal dimension of all sub-basins of

Zagros morph tectonic unit was estimated. The
estimated numbers are classified and interpreted in
three categories: below one, one to two and more
than two. In this morph tectonic unit, the
predominant fractal dimension is 1-2 between, this
fractal dimension indicates that the waterway
network has reached balance. Basins those are
different from other basins in terms of lithology,
roughness and tectonics. The surfaces close to the
main Zagros fault and in the southern part of the
Zagros are folded, have a fractal dimension of more
than 2 and their fractal is in line; this means that the
waterways network has not reached balance in the
line; The reason can be attributed to the lithology
and tectonics of that region. In fact, where lime
lithology is thicker and has a wider and more
monolithic area, the sub-basin fractal is at the
surface, meaning that the waterways has not
reached balance in terms of surface dispersion.
According to the findings of Jafari and Bakhtiari
(2017), the asymmetry of waterways and the
predominance of alluvial materials in the north of
the river of the Lamerd sub-basins indicate the
captivity or diversion of the river in the Quaternary.
In the Maharlu Lake basin in Shiraz, the existence
of a low slope along with the changes controller of
the Quaternary base level inside the basin (Maharlu
Lake) has caused fractals in the line and prevented
the waterways from reaching balance in this basin.

4. Conclusion

The results show that the predominant fractal
dimension of the sub-basins of this unit, with a final
rank of seven, is 1-2 between. This morph tectonic
unit has reached evolution in terms of basins and a
lower percentage of sub-basins have fractals in line.
It seems that the fractal dimension less than 1 and
more than 2 is due to the tectonics and lithology of
the sub-basin, which has caused the sub-basins not
to reach balance in terms of fractal dimension at the
surface or line. Of course, this does not mean that
the fractal dimension follows the basin lithology in
an abstract way, but it indicates that the spatial
distribution of lithology in a basin along with
morph tectonic evidence such as faults can get the
fractal dimension of the basin out of balance. An
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exact connection cannot be estimated between the

fractal dimension and the

physiographic

characteristics of the sub-basins of the Zagros
morph tectonic unit.

Keywords: Fractal dimension, Morph tectonic
Unit, Zagros, Horton-Strahler, Bifurcation ratio.
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