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Why?

o The (External) DinaridesҦ

complex, seismicallyactiveand

under-researched

o High-frequency (1ς24 Hz) body 

wavesŀǘǘŜƴǳŀǘƛƻƴ Ҧlocal

earthquakeҦstructureof the

crust, moment magnitude, 

seismichazard

o Methods:

o (Extended) coda normalization 

methodҦQP andQS

o Multiple scattering: MLTWA 

methodҦQi andQsc
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o Aki (1980) + Yoshimoto et al. (1993) 

o QP,SҦ directP- andS-wavesҦ όupper) crust

(Extended) Codanormalization method
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17 BB stations, 40 Җ DҖ мнл ƪƳΣ MLҗ нΦл, 2002ҍ2014:
1526 EQ, 2558 seismograms
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spectralamplitude = RMS of vT

geometricalspreadingcorrection
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attenuation

normalizationҦ sourcestrength, 

site effects
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MLTWA method

o Hoshibaet al. (1991), Fehleret al. (1992), Hoshiba(1993)

o Qsc+ QiҦ separate estimates!

8 BB stations, 40 Җ DҖ мнл ƪƳΣ 
MLҗ нΦл, 2002ҍ2014: 750 EQ, 
985 seismograms

theoretical energyҦ f(B0, Le-1)

(isotropic multiple scattering homogeneous 

halfspace + radiative transfer theory)

vs.

observed energy

* 1st window: 0ς15 s

+2nd window: 15ς30 s

Ҏ3rd window: 30ς45 s
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CED NED

seismic albedoὄ
–

– –

total attenuationὒὩ – –

–ȟ
ς“Ὢ
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NED

6 BB stations, 10 Җ DҖ мнл ƪƳΣ 
MLҗ нΦл, 200оҍ2015: 415 EQ, 

717seismograms



(Extended) Codanormalization method

islands CED + SED

continentCED + NED

QS/QPҦ scattering, fluid saturation

QS/QPҗ1Ҧ strong scattering, 

partialy saturated rocks

QS/QP <м Ҧ weaker scattering, fully 

saturated or dry rocks

5ŀǎƻǾƛŏ όнлмрύ
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