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REAL-TIME SHAKE MAPS 

IN SOUTHERN ALPS AREA: 

GENERATION AND CALIBRATION  



AUG, Trieste - February 27-28, 2007 

Soil geology Ground-Motion 
relations 

Regional calibration 
of the Shake Maps 

SHAKE MAPS 
in real-time 

Real-time data 
(Antelope) 



AUG, Trieste - February 27-28, 2007 



AUG, Trieste - February 27-28, 2007 

Ground motion relations 
•  Database DST (1993-2005) + ESD (F76, BO98). 
•  Motion components: PVA, PHA(lc), PHA(va).  
•  Frequency range: 0.1-30 Hz. 
•  Our database has the Ml estimation only from 2003! 
•  For the same event we extracted the Ml values from 

different agencies; the dati have been compared. 
•  We extrapolated the missing values doing a 

regression with data from the OGS catalogue 
(Bragato and Slejko, 2005).   



AUG, Trieste - February 27-28, 2007 

Magnitude range (Ml): 3.0-6.3. 
Epicentral distance: 1-100 km. 

Site effects: 
Ø S=0 à Bedrock. 
Ø S=1 à Soil. 
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ANALYSIS 
1.  Linear regression (least square method). 
2.  Estimation of h parameter: 

1.  Model with 0 ≤ h ≤ 20; 
2.  Computation of R2 parameter; 
3.  Selection of h with the highest R2 value. 

3.  Correction factors: 
Ø  Magnitude saturation (Lee and Trifunac, 1995): M2, M3; 
Ø  Dependence between the magnitude and the distance (Anderson, 2000): 

r*Mn, log(r)*Mn con n=1,2,3. 
Ø  What is the best? => ANOVA test (lc 95%). 

FINAL MODEL:  
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Comparison with AS96 and SP96 
Fixed distance: 20 and 40 km. 
Fixed magnitude: 5.0 and 6.0. 

RAF has stronger attenuation than AS96 and SP96 for Ml<5.0  d>20 km  
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Friuli earthquake (Ml=6.3) 
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Event Hypocenter Reference Position h (km) dip (°) strike (°) rake (°) NP Mw M0 (Nm)
Bovec Lon                  13°36'47'' Lon                   13°38'42'' 7 87 127 175 24,16 5.4 3.5*1016 

Lat                   46°18'43'' Lat                    46°17'11''

Scenario of the seismic event of Bovec (SLO) 2004 
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Receivers grid     = 0.3° 
Interpolation grid = 1.5’ 

Receivers grid     = 0.1° 
Interpolation grid = 0.5’ 

PGV 

PGA 
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INTEGRATED NETWORK RAN-RAF 
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UR Trieste DST-UTS  INGV - Roma, 14 Febbraio 2007 
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Conclusions 
•  Shake Maps: 

q Ground motion relations (PGA, PGV, SA). 
q Relation between ground-motion and MMI. 
q Soil classification (EC8, NEHRP, regional map). 
q Recording stations and spacing grid are critical.  
Ø Testing the influence of different soil classification. 
Ø Maps validation computing seismograms of 

significative earthquakes in Southern Alps. 
Ø Software implementation with computation of 

synthetic seismograms instead of empirical  laws. 



THE END 

Thank you for your attention! 
 

Further informations: 
www.dst.units.it/RAF06 


