
WP5:
Earthquake source mechanisms 
and stress analysis 

Starting time of WP5 – July 2021



Taks 5.1: 
• Retrieval  of  the earthquake source mechanisms in the 
moment-tensor description

1. P- and S-wave amplitudes 
2. Full waveform inversion 
3. Empirical Green’s functions. 

• Analysis of earthquake source mechanisms: 
      stability, robustness, errors, evaluation of nonshear 

components - construction of confidence regions 
• Categorisation of earthquake source mechanism in space and 

time. correlation of source mechanism angles with fault 
geometry and surface fractures (input from WP4, Task 4.2.) 

Taks 5.2: 
• Local stress analyses 

Inversion of earthquake source mechanisms (double-couple 
components) for principal stress   components ( 1 2 3) and 𝜎 𝜎 𝜎
shape ratio (subject of the PhD thesis on Veronika Turjakova)



 P- and S-wave amplitude inversion  used previously to retrieve  
full moment tensors of the W-Bohemia swarm earthquakes  
and earthquakes triggered by fluid injection HDR site 
Soultz-sous-Forˆets (Alsace) in 2003





Necessary preconditions:

1) sufficient coverage of the focal sphere by stations

2) reliable amplitudes of the direct P- and S-waves

3) reliable Green’s functions (response of the medium to 
     elementary dipole excitation)



Two major problems: 

1) REYKJANET is not dense enough
       for proper  sufficient coverage of
       the focal sphere

2) Unreliable 1D P- and S-wave velocity
     model for the Reykjanes Peninsula

vP /vS = 1.78

verified by the 
Wadati plots SIL - systematically greater depths 

by cca 700m

Tryggvason et al. (2002) - significantly 
higher P- wave velocities in the upper layers

Brandsdóttir (University of Iceland) –
significantly lover velocities down to ∼ 4.5 km,
significantly higher velocities at depths  > 5.0 km 
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