
Topics:

1. Moment-tensor analysis using global data

2. The Harvard CMT Catalog

3. Using calibration information in waveform analysis

4. Quality control using noise

5. Finding interesting things in the noise



(Observed seismogram)/(Instrument response) x Filter = Observed waveform

(Synthetic displacement seismogram) x Filter = Model waveform

Model waveform depends on: 1. Earthquake parameters
2. Earth structure

If the Earth structure and the earthquake location are known, the

Model waveform depends only on the six elements of the moment tensor,

Mxx, Myy, Mzz, Mxy, Mxz, and Myz

Minimize the difference [Observed waveform - Model waveform]2

with respect to the moment tensor elements.

Moment-tensor analysis by waveform fitting
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The Harvard CMT Catalog

The CMT catalog contains about 21,000 centroid-moment tensor
(CMT) solutions for earthquakes since 1976.

The CMT catalog is nearly complete for earthquakes with M=5.5
and larger.

The CMT catalog and additional information can be accessed from
http://www.seismology.harvard.edu

If you want to receive ‘quick CMTs’, email
eq@seismology.harvard.edu
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1976 Friuli earthquake, waveform fits
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Surface-wave dispersion

Seismic surface waves are dispersive, c = c(ω), where
c is the velocity, ω = 2π

T and T is the period of the wave.

Travel time τ is therefore dependent on frequency, τ(ω).

For the travel time from point (θA, ϕA) to point (θB, ϕB)
we write,

τ(ω) =
∫ B

A

ds

c(θ, ϕ;ω)

with velocity depending on position, c(θ, ϕ).



best detection
very good detection
good detection

1860 new seismic events
1993-2003

4.6<M<6.0



Web pages for earthquake locations and QC

www.seismology.harvard.edu/˜ekstrom/Projects/RTDH.html

www.seismology.harvard.edu/˜ekstrom/Projects/WQC.html


