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Neotectonic study of the north and northwest of Damghan: a morphometric
analysis approach

Abstract

In tectonically active regions, drainage networks and topographic features can be used as a way to
quantitatively characterize the interaction between tectonics and surface process providing a basis for
modeling landscape evolution. In this study, neotectonic activity of the north and northwest of Damghan,
as a part of the Alborz tectonic-sedimentary unit including Astaneh fault, Damghan fault, North Damghan
fault and Attari fault, and as the main area destructed during the Qumes earthquake (856 AD), has been
studied. Neotectonic activity evaluation of the region was done mainly based on two important
morphotectonic indices: Stream Length-gradient and Mountain-front Sinuosity. Using digital topographic
data, digital elevation model (DEM), aerial photographs and geological maps Stream Length-gradient
index was calculated in 3 main basins and 50 sub-basins, and Mountain-front Sinuosity index was
computed along 67 different mountain fronts. The results obtained were shown as digital maps provided
using ArcView software. As a result, it is concluted that parts of the northern Damghan area mainly with
simillar strike to the Damghan fault, North Damghan fault and Astaneh fault show more tectonic
activities. In addition, the high correlation between the trend of anomalies and the strikes of faults of the
area demonstrates the influence of faultig in forming these geomorphologic features. The results obtained
also indicate that morphometric indices can be very useful for evaluation of the relative intensity of
neotectonic activity of regions.
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