Regional Thresholds of the ISC Bulletin

Raymond J. Willemann International Seismological Centre http://www.isc.ac.uk/magnitude

1

10

100

1000

10000

3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 m_b

• For most regions, I estimated a lower bound on the m^b threshold as the maximum of the density distribution.

1995, New Zealand Region, Shallow

1

10

100

1000

3.5 4.0 4.5 5.0 5.5 6.0 6.5 m^b

• I estimated the threshold in each seismic region where the 1995 ISC Bulletin includes more than 100 body wave magnitudes.

• Especially in regions where m_b is computed for a small fraction of earthquakes, this may not be a true completeness threshold.

1995, Western Mediterranean, Shallow

1995, Caribbean Loop, Shallow

1

10

100

1000

3.5 4.0 4.5 5.0 5.5 6.0 6.5 m_b 1

10

100

1000

3.5 4.0 4.5 5.0 5.5 6.0 6.5 m_b

Some density distribution maxima occur far below a plausible lower bound on the completeness threshold. The reasons may include

• Slow roll-off of the density distribution

• Multiple earthquake populations?

1995, New Britain Region, Shallow 1995, Vanuatu Region, Shallow

1

10

100

1000

3.5 4.0 4.5 5.0 5.5 6.0 6.5 m^b 1

10

100

1000

3.5 4.0 4.5 5.0 5.5 6.0 6.5 m^b

Thresholds are regionally variable, and surprisingly high in some places

Body wave magnitude thresholds are high in many regions partly because no teleseismic amplitudes are reported to the ISC for many earthquakes.

• Improvement in m_b

threshold from 1994 to 1995 is shown dramatically in a comparison of global density distributions from the two years.

• Improvement can also

be seen clearly in density distributions for individual seismic regions.

All Depths, World-Wide

1

10

100

1000

10000

3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0

m_b

1995 1994

In regions with more than 100 body wave magnitudes in 1994, thresholds improved by an average of more than 0.3 from 1994 to 1995

3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2

1s 5s 7s 8s 11s 12s 12d 13d 14s 15s 16s 18s 18i 19s 19i 20s 21s 22s 23s 24s 29s 30s 31s 32s 48s

Direct comparison of 1994 and 1995 density distributions demonstrates improvement even where the change in the threshold is small.

1

10

100

1000

3.5 4.0 4.5 5.0 5.5 6.0 6.5 m_b 1

10

100

1000

3.5 4.0 4.5 5.0 5.5 6.0 6.5 m_b

SW Japan & Ryuku Islands, Shallow Andean South America, Shallow

• In the 1995 ISC Bulletin, nearly half of all initial-phase teleseismic amplitudes are from the GSETT-3 International Data Centre

UniStat

Alaska

Others

China

Europe

Nepal

Japan/Ry

IDC

<1000

UniStat

Alaska

Others

China

Europe

Nepal

Japan/Ry

IDC

<1000

Amplitudes

(228,358) Phases

(900,889)

Figures for all seismic regions can be viewed at http://www.isc.ac.uk/magnitudes ISC body wave magnitude thresholds • Are uncertain and regionally variable • During 1995 generally > 4;

and > 4.5 in some areas • Substantially better in 1995 than 1994, probably due to GSETT-3 • Could be greatly improved if more

stations reported amplitudes