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Fig.2 - Preliminary inversion results: Inversion of amplitude spectra of broadband surface waves within the shown frequency ranges. Black: data, red: 
synthetics. For event locations see yellow solutions in Fig. 1. Quadrants of compression and dilatation are ambiguous up to now and thus set arbitrarily 
(except a). Observed P wave polarities in a) – black: broadband data, blue: short-period data, circles: dilatation, crosses: compression. 

1. Motivation (Fig. 1)
● double vergent mountain belt between two aseismic blocks

● complex system of thrust and strike slip faults

● good structural and geomorphic data base contrasts lacking or insufficient 

geophysical data base

● open questions concerning seismotectonics and seismic hazard assessment:

● kinematics of faults and their geometry with depth

● slip partitioning and its reasons/mechanism

● regional stress field

● active transtension in the internal domain of central Alborz

● stress transfer and interaction between faults

Fig. 3  – velocity model:  Currently for 
inversion used velocity model. Modified 
global ak135 model. Black: P wave 
velocity, blue: S wave velocity, orange 
Vp/Vs relation.
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2. Moment tensor inversion (Figs. 2 & 3)
● first tests on moment tensor inversion and velocity model

● moment tensor inversion of broadband waveforms for selected events

● inversion in frequency domain: avoid possible complications due to time 

shifting between data and synthetics

● frequency range 0.03 to 0.1 Hz (surface waves)

● comparison with P-wave polarities (Fig. 2a)

3. Perspectives

 development of an extended algorithm using

● waveforms of surface and body waves from broadband data

● first motion body wave polarities from broadband and short-period 

data as well as accelerometers

● Amplitude ratios of P- and S-waves from broadband and short-period 

data as well as accelerometers

● comprehensive study of earthquake source parameters starting with M ≥ 3.8 

● develop a scaling relation between ML and Mw

● determining regional stress tensors using retrieved moment tensors

Fig. 1- Seismicity (M ≥ 3) of Alborz Mountains and surrounding areas of a compiled catalogue (Refs. 
1-9). Circles mark earthquakes between 1996 and 2008. Symbol size: magnitude; symbol colour: 
depth; red lines: main faults; purple triangles: broadband station; blue reversed triangles: short-
period stations; transparent squares: accelerometers; grey focal mechanisms: Harvard CMT. 
Yellow solutions correspond to solutions in Fig. 2.

20.12.2006   04:39:24.309

35.723N   51.908E   M4.2

74.88% DC   RMS 0.12

24.09.2004   01:42:50.013

35.740N   52.552E   M3.9

74.81% DC   RMS 0.67

05.11.2006   20:06:39.705

37.458N   48.701E   M4.6

44.53% DC   RMS 0.52

19.11.2007   17:34:25.398

34.637N   53.106E   M4.8

92.90% DC   RMS 0.51

27.05.2008   06:18:02.505

36.695N   48.850E   M5.3

66.74% DC   RMS 0.49
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