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1-Introduction

Geomorphological concepts are used to express landscapes and interpret landscapes for the tectonic model.
In other words, geological studies can be used as a model to identify active areas in terms of tectonics and
regions that have had more activity in the past (Keller and Pinter, 2002). For this purpose, the detection of
guantitative components and their measurement are used to calculate and interpret the rate of active tectonic
based on that. These components can be used for relative and quick evaluation of areas, and the required
data is obtained from digital maps and satellite images. In this research, the variables introduced as
guantitative components and their integration with geometrical studies of tectonic structures as qualitative
components have been used for the relative evaluation of dynamic tectonics (lat) in the southern Qom basin.
In this study, the quantitative method (El Hamdouni et al., 2008) is presented and used, which is introduced
by combining the results of three categories of tectonic components with high, medium, and low tectonic
activities. The studied area is located 135 km from Tehran, south of Qom province, and Kahak city.
According to the division of sedimentary-structural zones of Iran, the northern parts of the region are located
in the central Iran zone, and the southern parts are located in the Urmiah-Dokhtar volcanic complex zone
(Alavi, 1994, Berberian and King, 1981). This area has been cut and displaced by faults with the trends of
North, Northwest-South, and South-East (NNW-SSE) such as the Dehshir, Qom-Zafrah, Bidhand, and
South Saveh fault systems (Nadri et al., 2006). The existence of these two structural zones with different
structural patterns has caused the geomorphology of the region to be affected.

2- Material and methods

Active tectonics' Geomorphological components help investigate tectonic activity's impact in an area.
Calculating these indices by Arc GIS, Global Mapper, and remote sensing software in a large area helps
detect possible anomalies related to dynamic tectonics. In morphological studies, the shapes and forms of
a region reflect the rate of tectonic activities in the region. The information required to measure quantitative
geological indicators is using topographic maps on a scale of 1:50:000 of the catchment area, a geological
map on a scale of 1:100:000 of the site, and Landsat satellite images and images taken from Google Earth.
Therefore, after knowing the catchment area of the region, sub-basins were identified and introduced for it.
In the following, we examined the active tectonic indicators in each sub-basin separately. We combined
their results to finally present the active tectonic status of the region based on the obtained data and other
tectonic elements of the studied area.

The identified sub-basins in the studied area are named as follows:

» Keremejegan sub-basin
 Fordo sub-basin

» Kahak Sub-basin

» Sarm Sub-basin
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It is possible to measure the values of the zoning indicators in each range to understand the status of the
zoning activity rate of the area in question, knowing the location of the sub-basins and their general
characteristics.

3-Results and discussion

Each of the discussed components provides a relative classification of tectonic activities, and the region
can be divided into very active and active areas. The simultaneous use of several quantitative indicators, as
well as the use of qualitative indicators, provides more reliable results than the use of each of these
indicators separately.

According to the studies of the quantitative and qualitative components of the morphometric and the
analysis of other parameters of the active tectonic in the target area, the following results have been
obtained: the rate of land construction activities in the south of the Qom basin is not the same. Based on
this, the indicators' quantitative and qualitative values differ in the four defined sub-basins. This difference
is also related to the location of the sub-basins in the geological zones of the region. Sarm sub-basin is
located in the tectonic zone of Central Iran, which covers 1/3 of the total area of the south Qom basin, and
the other 2/3 of the total area of the south Qom basin includes Keremejegan, Fordo, and Kahak sub-basins,
which are located in the Urmiah-Dokhtar sub-zone.

4- Conclusion

In this research, according to tectonic investigations, tectonics, and changes in tectonic indices, a particular
classification was presented to obtain the uplift rate and active tectonics in the studied area. Based on this,
the Keremejegan, Fordo, and Kahak sub-basins are very active basins in relative tectonic activities, and the
Sarm sub-basin is an active area.
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Table 1. The values of area and environment separated from the sub-basins and the whole study basin

Total Basin Sarm  Fordo

Kahak Kermejegan

432.78 154.09 158.3
107.2 66.67 62.10

56.53 Area (Km?)
33.71 Perimeter (Km)
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Table 2. Values related to the altitude situation of the region and determining the hydrometric component for the sub-
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Table 3. Calculation of asymmetry values (AF) for the sub-basins of the region

Sarm

Kahak Kermejegan

Ar (km?) 79.10
At (km?) 154.09
AF 51.33

28.90 23.06
63.87 53.56
45.24 43.05
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Table 4. Measured values to determine the reverse topography symmetry (T) of the drainage basin

Sub-basin Da (m) Dd (m) T (m) Tave (m)
Kermejegan 1 70 311 T1=0.22
Kermejegan 2 171 281 T2=0.60 T1,2,3=0.45
Kermejegan 3 160 295 T3=0.54
Kahak 1 195 270 T1=0.72
Kahak 2 135 200 T2=0.67 T1,2,3=0.73
Kahak 3 180 220 T3=0.81
Fordo 1 195 385 T1=0.50
Fordo 2 402 512 T2=0.78 T1,2,3=0.64
Fordo 3 295 460 T3=0.64
Sarm 1 262 370 T1=0.70
Sarm 2 191 385 T2=0.49 T1,2,3=0.47
Sarm 3 89 380 T3=0.23
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Table 5. Measured values to determine the

dip - river length (SL) component

Kermejegan AH(m) AL(m) L(@m) SL(m)

Kaha AH(m) AL(m) L(m) SL(m)

1,2 20 402 10746  534.62
2,3 20 512 10105 394.72
3,4 20 299 8800  588.62
4,5 20 171 7972 932.39
5,6 20 169 4520  534.91
Fordo AH(mM) AL(m) L(m) SL(m)
1,2 20 497 25863 1040.737
2,3 20 525 24567 935.88
3,4 20 425 23446 1103.34
4,5 20 501 21212 846.78
5,6 20 492 19574  795.69
6,7 20 397 16904 851.58
7.8 20 420 13750 654.76
8,9 20 611 9991  327.03
9,10 20 461 7834  339.86
10,11 20 401 6042  301.34
11,12 20 518 4292  165.71
12,13 20 392 1859 94.84

1,2 20 359 13530 753.76

2,3 20 286 11660 815.38
3,4 20 257 9874 768.40
45 20 210 7347 699.71
5,6 20 153 5258 687.31
6,7 20 220 3528 320.72
7.8 20 188 2099 223.29
8,9 20 148 1905 257.43
9,10 20 190 1800 189.47

Sarm AH(m) AL(m) L (m) SL(m)
1,2 20 842 14905 354.03
2,3 20 971 12870 265.08
3,4 20 1006 11621 231.03
4,5 20 1101 9489 172.37
5,6 20 1250 6740 107.84
6,7 20 1306 4321  66.17
7,8 20 1360 3091  45.45
8,9 20 1278 1728  27.04
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Table 6. Measured values to calculate the sinuosity component of the mountain forehead (Smf) in the study area

Sarm Fordo Kahak Kermejegan
Lmf (km) 17.02 24.33 13.92 10.87
Ls(km) 10.04 22.33 12.55 10.01
Smf 1.63 1.08 1.10 1.08
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Fig. 4. The longitudinal profile of the river in the sub-basins
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Table 7. Dip values in the sub-basins of the studied area

Total basin Sarm Fordo Kahak Kermejegan Sub-basin
18.85 057 2327 13.16 37.12 Mean
' ' ' ' ' Slop(Horton)
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Fig. 5. Dip orientation map of the investigated area and a column chart of the area ratio of the main basin and sub-basins

according to the 8 directions of the dip
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Table 8. Basin shape index values for the sub-basins of the studied area

Sarm Fordo Kahak Kermejegan

BI (km) 23.11 24.62 15.61 12.27
BW(km) 7.89 5.43 4.09 3.02
BS 2.92 4.53 3.81 4.04
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Fig. 6. Simplified Structural map of the middle part of the Bidhand fault and its parts that have the right step position
Stereonet images also show the trend of faulted parts (Nadri, 2007).
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Table 9. Relatively active tectonic classification in the region
Quantitive Component Qualitative Component
Sub-basin  Hi AF T SL Smf BD BS Sézgf;‘;;i' lithology lat
Folding and
bedhand .
Kermejegan 0526 43.05 045 High 1.08 37/12 404  Fault ~ Andesite, basalt,wifand — Very
sandstone active
Folding and
bedhand .
Kahak  0.335 4524 0.73 High 1.10 13/16 3.81 Fault Mal‘.” and interbedded  Very
imestone layers active
Folding and
bedhand vV
Fordo 0341 39.91 064 High 1.08 23/27 453  Fault tuff and andesitic lavas acfi(}’e
Conglomerate, clay,
. gypsum-bearing marls, .
Sarm 0.243 51.33 047 Low 1.63 9/57 292 Folding interbedded sandstone Active
layers.
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