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ABSTRACT

Received:08/09/2019 | Tectonic morphology studies the shapes created on the earth that are caused by tectonic
Accepted :11/06/2020  mechanisms. The morpho-tectonic indices of the basin are used to investigate the active
tectonics. The study area is part of the Sefidrud basin. Since the relationship between active
tectonics and geomorphology has not been studied in the study area yet, therefore, morphometric
study is necessary to identify the effect of active tectonics on the area. By find out the active
processes in Ghorveh- Dehgolan basin, can be partially prevented damage from natural disasters
such as floods and earthquakes. In this study, to assess tectonic activities in the Ghorveh-
Dehgolan basin, five morphometric indices of the Relative relief (Bh), Drainage density (Dd),
Form factor (Ff), Hypsometric integral and curve (Hi), and Stream gradient index (SL) have been
assessed. First, sub basins and streams were extracted by using geographic information systems
(GIS) and using hydrological functions of GIS (Arc Hydro). To calculate indices in each sub-
basin, Topographic maps with scale 1:25000, geology maps 1: 100000 and digital elevation map
(DEM) with a horizontal resolution of 30 m were used and for each index, the zoning map of the
current tectonic activity level in the study area in five categories was plotted. Finally, according
to the calculated values for each index, the relative active tectonic index (lat) for each sub-basin
was calculated. According to (lat) index, the zoning map of total tectonic activity level was
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Extended Abstract thousands of years. Morphometry can be defined as
) the quantitative measurement of the shape of the
1- Introduction Earth's landscape .These quantitative measurements

provide the conditions to identify areas with active
tectonics by using them. Geomorphology tectonics
is valuable knowledge in dynamic tectonic studies
that can determine the impact of active tectonics on
the river. Tectonic geomorphology is the knowledge
of the study of shapes created on the ground by
tectonic mechanisms. Geomorphic indices are
useful in tectonic studies, because they can be used
for rapid evaluation of large areas and And its

Imost no area in the world can be
found over the last few thousand years
that has not been affected by tectonic
processes. Usually deformations of
the Earth's surface occur slowly over
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indicate their effectiveness in identifying active
areas. Active tectonic processes can affect the shape
and function of rivers. Of the natural landscapes,
rivers are the first environmental forms to respond
relatively rapidly to changes in bedrock or to
changes in bedrock margins. The Ghorveh-
Dehgolan Basin is located in the Sanandaj- Sirjan
zone, Bane abad, Sormeh ali, Parishan, Mahmud
abad, Siah and Khalkhal faults are some of the most
important faults in this area. The purpose of this
study was to evaluate the neo-tectonic activities
using quantitative geomorphic indices in Ghorveh-
Dehgolan basin. The use of geomorphological
indices in the study of neo- tectonic activity was
initiated by Bull and McFadden and has been used
by other researchers such as Rockwell and Wells.
Ghorveh- Dehgolan basin is located in Kurdistan
province and it is part of the Sefidrud catchment.

2-Methods and Material

Using digital elevation model, it is possible to
accurately extract river indices and analyze
drainage basins. At first, using the digital elevation
map (DEM) with a horizontal resolution of 30 m in
geographic information systems (GIS), sub-basins
and waterways of the study area were extracted.
Accordingly, the study area was divided into 34
sub-basins. In the next step, using the 1: 100,000
Geological Survey of the country Geological
Survey, the geological units and major structures of
the region, including faults of the region, were
determined. Then we calculate the index for each
sub-basin. For each index, the zoning map of the
current tectonic activity in the study area was
plotted. In the next step, five morphometric indices
of the Relative relief (Bh), Drainage density (Dd),
Form factor (Ff), Hypsometric integral and curve
(Hi), and Stream gradient index (SL) were divided
into five categories in terms of tectonic activity.
Category 1 (very high tectonic activity), Category 2
(high tectonic activity), Category 3 (intermediate
tectonic activity), Category 4 (low tectonic
activity), Category 5 (very low tectonic activity).
For each index, the zoning map in the study area
was plotted .The results of the calculation of the

indices were analyzed Finally, by averaging the
whole set of indices, a final index called relative
active tectonics index (lat) was calculated .Based on
(lat), the study area was divided into 4 classes.

Class 1 (very high tectonic activity), Class 2 (high
tectonic activity), Class 3 (intermediate) and Class 4

(low tectonic activity). For (lat) index, the map of
the current tectonic activity level was plotted.

3-Results and Discussion

In this study, five morphometric indices of the
Relative relief (Bh), Drainage density (Dd), Form
factor (Ff), Hypsometric integral and curve (Hi),
and Stream gradient index (SL) were measured in
the study area. Relative relief index of the basin is
calculated from the difference between the highest
and lowest points in the basin. This index plays an
important role in erosion. The high value of this
indicator, indicates a higher uplift rate. According
to the form factor index, Drainage basins are more
elongated in active tectonic zones .Therefore, the

basins that have less form factor are more
tectonically active. The Hypsometric integral
describe the relative height distribution in a
catchment. Stream gradient index reflects the
topographic changes along a river.

4-Conclusion

The results of this study indicate that in the sub
basins  corresponding to  Chang  almas,
Mahmudabad, Charmu, Pirunes, Zarinchub,
Sharifabad, Siah fault, Khalkhal, Parishan,
Banehabad, Surmehali and Yousefsiah fault, the
measured indices have high values and exhibit high
anomaly that is due to the impact of faults and
structures in the area.

Keywords: Tectonic activity, Geomorphic index,
Drainage basin, Geomorphology tectonics, Faulting.
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