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JOINT INTERPRETATION OF Lg AND Sa WAVES BASED
ON SPECTRAL AMPLITUDES OF HIGHER LOVE WAVE
MODES

KAREL PEG, OLDRICH NOVOTNY

Geophysical Institute, Charles University, Prague*)

Summary: The joint interpretation of Lg and Sa waves has been carried out on the basis of
the first higher mode of Love waves. A characteristic feature of the spectral amplitude curve for the
first higher mode is the existence of two pronounced maxima separated by a gap. The short-period
maximum may be related to the Lg wave, the long-period to the Sa wave.

1. DEVELOPMENT OF THE PROBLEM

The first investigators of Lg and Sa waves interpreted them as channel waves. Originally,
Lg and Sa waves were treated as different phenomena. The propagation of the Lg wave was
associated with the crust, while the Sa wave was related to the region below the crust. This concept
agrees with the present knowledge, but the details underwent a long development.

Lg wave: The Lg wave, occurring only when the path between the epicentre and the station
is continental, was first identified by Press and Ewing [26] on records of surface waves crossing
North America. They found the Lg wave to be a large amplitude arrival with a velocity of
3-51 km/s and periods ranging from 0-5 fo 6 s. Originally they tried fo interprete them as multiply
reflected waves in the granitic layer, Observations of Lehman [20] and of Ewing et al. [11] con-
firmed the existence of the Lg wave. Bath [3] resolved the Lg train statistically into two phases

wilhinl b davemaad Tal and T a? ITin iebtovmeatnéine Af dlhaca wasran sean tadluamnad T Mabae bk aweta
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3-51 km*’s and periods ranging from 0-5 {o 6 s. Clrlglmlll},r they tried to interprete them as multiply
reflected waves in the granitic layer. Observations of Lehman [20] and of Ewing et al. [11] con-
firmed the existence of the Lg wave. Bath [3] resolved the Lg train statistically into two phases
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0ldfich Novotny
HYPOTEZY A MYTY V GEOFYZICE

Odbornd soustiedsni katedry, plestoZe maji stanovenou odbor-
nou ndpln, poskytuji jistou volnost pro rozhover o nZkteryjch
specifickych strédnkéch vddecké préce a vivoje poznédni v geofyzice,
0 nichZ nelze mluvit na pPfedndskdch nebo semindif{ch. Pat#i sem
ndzory na nikteré nevyjasniné a nevyiedené problémy, ndzory na
nejvhodngjs{ cesty k jejich feSeni, ndzory na to, co je v geo-
fyzice podstatné a co je vedlejsi, a fade dalich.




V &em je skutedné jédro geofyziky? V axiomech \jako je
postuldt o nulovém vysledném momentu sil pfi rovnovédze tuhého
t8lesa, kritizovany v paledni dob¥ v souvislostli s vizkumy dy-
nemiky soustavy Zemi-M&sic)? Ve vétdch (Jjako je Stokesova véta
o vyjéddfeni vn¥jsiho gravitainiho potencidlu)? V dikazech (jako
je ddkez existence podélnych a p¥i&njch vin v homogennim izo-

tropnim elastickém prostiedf)? V pojmech (jako je izostaze)?

V definicich (jeko je definice magnituda zem¥tiegseni)? V teoriich
(jako je Gaussova teorie geomagnetického pole)? Ve vzorecich

(jako jsou Vening-Meineszovy vzorce pro tiZnicové odchylky)?

V metoddeh (jeko je psprskové metoda v seismologii)?




Geofyzika by jisté nemohla existovat bez téshto souddsti,
jsou viechny podstatné, Nieméng, jé si véZn¥ myslim, Ze #édnd
z nich neni jédrem geofyziky, Ze hlavni oprédvndni geofyzikevy
existence je V'péénél;feéeni problémﬁ, 8 fe tedy gkutetnym

v:
Jestliﬁe pkijmeme tento mézor, psk ihmed dojdeme ke zjid-

téni, %e dosevadn{ studijni{ literatura neodpovidd této situaci.
Pothebavali bychom sbirky geofyzikélnich dloh, hlavn¥ sbirky
badatelskfch iloR) V matematice jsou pravdépodobné nejznémnd;j-







Moment Tensor Resolvability: Application to Southwest Iberia
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However, single station

Inversions remain rare and are often perceived with scepticism. Single-station inversions do deserve more

attention because; 1) they oppose the myth that the study of focal-mechanisms requires a good azimuthal

coverage, and 2) single-station inversions are important in forensic seismology, in future planetary missions,

elc,




Dobry vysledek, ze ?
Jirka Z. je ‘na koni’!







Bulletin of the Seismological Society of America, Vol. 95, No. 5, pp. 1928-1939, October 2005, doi: 10.1783/0120040210

Long-Period Pulses in Broadband Records of Near Earthquakes

by Jifi Zahradnik and Axel PleSinger

CMG-3T velocigrams of weak near earthquakes (local
magnitude. ~1 to 3: epicentral distance —T to 10 km) oc-
casionally, that 1s, not always, contain transient disturbances
in the form of apparently one-sided pulses lasting about 100
sec. The pulses appear exclusively on the horizontal com-
ponents, and their onset coincides with the S-wave onsel.
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Northwestern Turkey Earthquakes and the Crustal Structure Inferred
from Surface Waves Observed in Western Greece

by Oldiich Novotny, Jiii Zahradnik, and G-Akis Tselentis




Figure 1.  The epicenter (star) of the mainshock of
the Turkey earthquake of 17 August 1999 and seismic
station SER (triangle).










Chteh byste videt seismograf
v Sergoule?
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Figure 4. Dispersion curves of Rayleigh-wave
group velocities. Denotation is similar to Figure 3.




The theoretical phase velocities were computed for hor-
izontally lavered models by the matrix methods described
by Proskuryakova ef al. (1981). The methods represent real-
valued modifications of the Thomson-Haskell matrices for
Love waves and of delta matrices for Rayleigh waves (Has-
kell, 1953; Watson, 1970). For computing group velocities
we used analytical formulas based on the application of the

implicit fanction theorem (o [he malrix torm ol he disper-
sion function (Novotny, 1970); for the analogous formulas,

Hence, our inverse method can be characterized as an iter-
ative one-step modification of the single-parameter variation.




Plot of Vp, Vs Nowtny et al., BSSA 2001
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Disperzni kiivky a my ....

¢ili SVAL




Sval je organ, jehoz funkci je umoznéni
aktivniho pohybu zivocCicha nebo jeho casti.
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A zase dlouhe¢ viny....
(Efpalio 2010, stanice AMT)
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... a v jinem modelu




Depth (km)

10

20

40

50

60

Plot of Vp, Vs CLDRmodif1.da

S g R g v,
| | | —8— Vs
- BB B—s :
| | | . Ig
R 1 oo e L :
| \ | | B—]
u u
| | | | i | |
1 2 3 4 5 6 7 8 9

Velocity (km/sec)















Reparat ?
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