
In sections 4, 5 & 6 we present : [A] Comparison of peak and 
spectral acceleration values recorded from the M7.1 Darfield and 
M6.3 Christchurch [bottom panels] earthquakes for 16, 50 
(median) and 84 percentile predictions from five different GMPEs. 
[B] Residuals computed for each GMPE for median prediction; 
also shown is the trend line to quantify distance bias. [C] Aver-
age-log likelihood (LLH) values are to determine performance of 
GMPEs; higher LLH values indicate poorer performance. 
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4. Peak Ground Acceleration
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6. Long Period Spectral Acceleration 
(ζ=5%, Τ=3.0 s)
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5. Short Period Spectral Acceleration 
(ζ=5%, Τ=0.3 s)
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1.  Summary
M7.1 Darfield earthquake, occurred 40 km west of Christchurch on 
September 4th 2010, and it was followed by another M6.3 event on 
21st February 2011. These events had disastrous effects in the city’s 
center and suburbs within the Canterbury region. In this study, perfor-
mance of global ground motion prediction equations (GMPEs) was 
examined for the New Zealand M7.1 Darfield and M6.3 Christchurch 
earthquakes, with the objective of improving future seismic hazard 
assessment and engineering applications for the Canterbury region.  
The selected GMPEs are: Graizer and Kalkan (2007 and 2009) 
(GK07), and Next Generation of Attenuation (NGA) models of Abra-
hamson and Silva (2008) (AS08), Boore and Atkinson (2008) (BA08), 
Campbell and Bozorgnia (2008) (CB08), and Chiou and Youngs 
(2008) (CY08).  Comparison of predictions derived from the five dif-
ferent GMPEs with observations reveal overall good performance of 
these models supporting their applicability for the region. 

2. Data and Method
•Processed data, corresponding to peak ground acceleration (PGA) 
and 5% damped spectral acceleration (SA) values at 0.3, 1, 3 s, 
were used for evaluating the performance of global ground motion 
prediction equations (GMPEs) to estimate peak and spectral values.
•To rank the relative performance of the GMPEs, we followed a tradi-
tional residual analysis and an information theoretic approach, sug-
gested by Scherbaum et al. (2009).

3. Site characterization
Shear-wave velocity (unit = m/s) down 
to 30 m derived from topographic 
slope; also shown are the location of 
strong motion stations. This map was 
determined on the basis of topograph-
ic slope calculated from a 1-km. grid 
using the method of Allen and Wald 
(2007). 

7. Conclusions
•The ranking results show that performance of 
GK07 (Graizer and Kalkan, 2007, 2009), BA08 
(Boore and Atkinson, 2008) and CY08 (Chiou and 
Youngs, 2008) are similar, while the CB08 
(Campbell and Bozorgnia, 2008) and AS08 
(Abrahamson and Silva, 2008) show relatively 
poorer performance.
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