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Earthquake, tsunami  

Japan, 11 March 

 

Earthquake 

New Zealand, 22 Feb. 

Cyclone Yasi  

Australia, 2–7 Feb. 

Landslides, flash floods 

Brazil, 12/16 Jan. 

 

Floods, flash floods  

Australia,  

Dec. 2010–Jan. 2011 

Severe storms, tornadoes 

USA, 22–28 April 

 

Severe storms, tornadoes 

USA, 20–27 May 

 

Wildfires 

USA, April/Sept. 

 

Earthquake 

New Zealand, 13 June 

Floods 

USA, April–May 

Climatological events 

(extreme temperature, drought, wildfire) 

Number of events: 820 

Drought 

USA, Oct. 2010–  

ongoing 

 

Hurricane Irene 

USA, Caribbean 

22 Aug.–2 Sept. 

 

Wildfires 

Canada, 14–22 May 

 

Drought 

Somalia 

Oct. 2010–Sept. 2011 

 

 

Floods 

Pakistan 

Aug.–Sept. 

 Floods 

Thailand 

Aug.–Nov. 

 

Earthquake  

Turkey 

23 Oct. 

Flash floods, floods 

Italy, France, Spain 

4–9 Nov. 

Floods, landslides 

Guatemala, El Salvador 

11–19 Oct. 

 

Tropical Storm Washi 

Philippines, 16–18 Dec. 

Winter Storm Joachim 

France, Switzerland,  

Germany, 15–17 Dec. 
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2.  Hazard 

 How can we assess the Risk? 
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SPEED high performance numerical code 



SPEED high performance numerical code 



Santiago de Chile 

 



Santiago de Chile and San Ramon Fault 
Examples of seismic scenarios in the Santiago metropolitan area, San Ramon fault: horizontal (geometric mean) 

PGV in the frequency range 0.05-2 Hz 

 



Christchurch (New Zealand) 
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Volcano region 
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GNS Science  

(Forsyth et al., 2008) 

3. 3D numerical simulation 

Simulation of the Mw 6.3 Christchurch earthquake on February 22nd, 2011 



Numerical model characteristics 

# of elem.: 475’992 

# of nodes: ~13.5.106 

fmax = 2 Hz 

Tsim (64 CPUs) ~ 7 hours 

Christchurch plain 

(VS = 300 m/s) 

Volcano region 

(Lyttleton+Akaro

a) 

PRPC (Repi  6 km) 
 

Fault solution:  

Atzori (Pers. Comm, 

2011) 

3. 3D numerical simulation 

Simulation of the Mw 6.3 Christchurch earthquake on February 22nd, 2011 

SPEED 



Snapshot  

sequence 

Peak Ground Velocity Map 

3. 3D numerical simulation 

Simulation of the Mw 6.3 Christchurch earthquake on February 22nd, 2011 

Guidotti R, Stupazzini M, Smerzini C, Paolucci 

R, Ramieri P (2011). Numerical study on the 

role of basin geometry and kinematic seismic 

source in 3d ground motion simulation of the 

22 February 2011 MW 6.2 Christchurch 

earthquake. SEISMOLOGICAL RESEARCH 

LETTERS, vol. 82, p. 767–782. 



4. 3D numerical simulation 

Simulation of the Mw 6.3 Christchurch earthquake on February 22nd, 2011 

I. Mazzieri, M. Stupazzini, R. Guidotti, C. Smerzini, SPEED-SPectral Elements in 

Elastodynamics with Discontinuous Galerkin: a non-conforming approach for 3D multi-

scale problems, accepted for publication to Int. J. Numer. Meth. Engng. 
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