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Abstract
Introduction
Neotectonics refers to new tectonic movements that are mainly manifested in faults (Rajabi, 2006, 178).
Abedini, 1385, 74). The Iranian plateau is an alpine fold. It is still under pressure from all sides and
neotectonic movements are still going on. Occurrence of repeated earthquakes in Iran is one of the
consequences of active neotectonic movements at present. The location of most of the recorded
earthquakes along the two folded and young belts of the northern and southern margins (Alborz and
Zagros), Iran shows this relationship well: Tectonism and the interaction between tectonics and
geomorphic processes (Geophysics study committee, 1986: 25-76) Almost no region in the world can
be found that has not been affected by neotectonic changes over the last few thousand years (Keller &
Pinter, 2002: 362. Geomorphic indices have been widely used as a tool to identify and characterize
deformed parts by active faults (Giaconia et al. 2012: 106-90. The use of digital land surface models
and parametricization software (Jalali et al., 2016, 74, 67)., Quantitative measurements make it possible
to objectively compare different landslides and calculate less intelligible variables, and to identify
specific features including the level of neotectonic activity of an area (Keller, 1986: 136-147). Active
neotectonic indices can reveal abnormalities in the river system or along mountain fronts. These
anomalies may be the result of local changes due to uplift or subsidence tectonic activity (EI Hamdouni
et al, 2008: 150-173).Garcia and Valdia (2020) studied tectonic and geomorphological activity in the
Senolucas region of Central Corderlai using morphological and geomorphological features. Blas is in
the direction of a fault with a trend from northwest to southeast and north of the Palestinian Basin. The
aim of the present study is to evaluate the neotectonic activity of the Toprazi Koozeh watershed in
Ardabil province using geomorphic indices.

Methodology

The present study was conducted to evaluate the relative amount of tectonic activity in the Topragi Pond
watershed. Initially, in order to perform calculations related to each index and the possibility of
comparing the results of index calculations, the study area was divided into sub-basins. Using the
Archydro plugin in GIS10.3 software and the 12-meter DEM digital elevation model, sub-basins,
waterway networks and main waterways were extracted and the study area was divided into 19 sub-
basins (Figure 3). Then the indicators were calculated. In the next stage, using the geological maps of
1.100000 geological and mineral exploration organizations of the country in the study area, the main
structures of the region such as faults were determined. All major faults and sub-faults located in the
area were identified. In the final stage, the results of measuring geomorphological indices and the main
structures of the region were reviewed and analyzed. The studied indices in the region are: shape
coefficient index (Pf), drainage density index (Dd), relative protrusion index (Bh), longitudinal gradient
index (SL), integral index and hypsometric curve (Hi), valley floor width index Are at height (Vf).

Discussion

Shape coefficient scattering map was prepared for zoning of neotectonic activity. Based on the results
obtained from the shape coefficient, the results are divided into five categories of neotectonic activity.
First category: very high neotectonic activity (Ff> 0.19), second category: high neotectonic activity
(Ff> 0.26), third category: moderate neotectonic activity (Ff> 0.31) / 0), Category 4: Low tectonic
activity (Ff> 0.35), Category 5: Very low neotectonic activity (Ff> 0.50), based on the lowest value of
the coefficient related to the following Basins 10, 11 and 17 with a value of 0.14, which has the highest
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elongation and the highest neotectonic activity, and the highest value of the shape coefficient index is
related to sub-basins 1, 2, 7, 15, 19 with a value of 0.50, which has the lowest neotectonic activity. has
it. In other words, it can be the reason for more neotectonic activity in sub-basins 10 and 11 due to fault
activity.. Based on Figure (5), a zoning map was drawn for the drainage density index. This index was
divided into five categories of neotectonic activity. First category: very high neotectonic activity (Dd>
0.21> 0.21), second category: high neotectonic activity (Dd> 0.30), third category: moderate
neotectonic activity (Dd> 0.36) / 0), Category 4: Low neotectonic activity (Dd> 0.44) 0. Category 5:
Very low neotectonic activity (Dd> 0.45> 0.8), finally based on the classification of neotectonic activity
in subterranean pottery basins The highest neotectonic activity is related to sub-basins 1 and 2, which
is due to the presence of faults in sub-basin 2. The lowest neotectonic activity is related to sub-basins
6, 15, 16 and 19../ According to Figure (6), the relative protrusion index in terms of neotectonic activity
is divided into five categories. First category: very high neotectonic activity (860> Bh> 1100), second
category: high neotectonic activity (728> Bh> 860), third category: moderate neotectonic activity (498>
Bh> 727), fourth category: low neotectonic activity (228 > Bh> 497) Category Five: Very low
neotectonic activity (Bh> 227> 74), based on the relative bulge index, the higher the altitude, the less
erosion will be and as a result, there will be more neotectonic activity. In other words, the highest value
of relative protrusion index with 1100 is related to sub-basin 2, which has the highest neotectonic
activity due to fault activity. The lowest value of this index is in sub-basins 7, 8, 15, 16 and 19 that there
are no faults in these sub-basins. The tectonic index is based on six indicators that are divided into five
categories. : Category 1: Very high neotectonic activity (Lat> 1.33), Category 2: High neotectonic
activity (Lat> 2.34> 2.32), Category 3: Medium neotectonic activity (Lat> 2.33) Category 4: Low
neotectonic activity (Lat> 3.83> 3.01) Category 5: Very low neotectonic activity (Lat> 3.50> 4.50). ),
Was drawn.According to these calculations, the average seismicity in terms of Richter was obtained.
Table (2) shows the maximum seismicity values of Aminebad faults (5.4) and cracked faults (4.7) in
the study basin in terms of Richter.

Conclusion

According to the evaluation of neotectonic activity using geomorphic indices of the pottery basin
watershed, it was concluded that the region is in a moderate position in terms of tectonic activity. Is
0.14. The highest neotectonic activity based on drainage density index is related to sub-basins 1 and 2.
Also, sub-basin 2 has the highest value in terms of neotectonic activity in the ridge index, longitudinal
gradient index of sub-basins 2 and 17, integral index of sub-basin 17, valley floor index of sub-basin 13
have the most neotectonic activities, so it is concluded based on Relative tectonic activity index of the
largest area of Topragi pot basin is in the category of moderate tectonic activity. Based on the evaluation
of seismicity, this result was obtained. Therefore, it is suggested to prevent preventive human and
financial losses by neotectonic activities on Aminabad and Tarkadeh faults in order to prevent
unauthorized constructions on the studied faults.

Keywords
"Seismicity", "Watershed", "Geomorphic features”, "Topragi pot", "Neotectonic".
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