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Abstract; Extreme value theory in seismic risk analysis has important applica-
tion, and the excess of earthquake magnitude distribution over a threshold can
be approximated by generalized Pareto distribution. Based on the generalized
Pareto distribution, we developed several estimation formulas of seismic activity
parameters, including strong earthquake magnitude distribution, earthquake re-
currence period and return level, expected recurrence magnitude, probability of
seismic risk and maximum earthquake magnitude; then, based on historical
seismic data in Yunnan region, we discussed how to choose the threshold value,
model fitting diagnosis and parameter estimation. Finally we calculated seismici-
ty parameters in the region. The results show that generalized Pareto distribu-
tion characterized strong earthquake magnitude distribution quite satisfactorily,
the recurrence periods by POT (peaks over threshold method) model agree with
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the actual recurrence interval statistics, and the high quantile is stable within a

specific threshold range. So the generalized Pareto distribution is a possible ap-

proach to determining the potential upper limit earthquake magnitude in engi-

neering seismology.

Key words: generalized Pareto distribution; peaks over threshold method; ex-

pected recurrence magnitude; Yunnan region
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Tablel Estimation of recurrence magnitude for Yunnan region

/a 1. 27 2.75 8.21 30 50 100

5.91 6.39 6.91 7.35 7.49 7.64
[5.82, 6.01] [6.28,6.51] [6.79,7.06] [7.21.7.57] [7.35,7.73] [7.49,7.93]
6. 45 6.83 7.23 7.57 7.69 7.79
2
Table 2 Seismic risks in Yunnan region

Ms 5.0 5.5 6.0 6.5 7.0 8.0
T/a 0.41 0.73 1. 44 3.35 10. 19 1317.77

1a 0.91 0.75 0.50 0.26 0.09 0. 00
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