Magyar Allami Eétvés Lorand Geofizikai Intézet
GEOFIZIKAI KOZLEMENYEK
NXI. kotet, 1—4. szam

THE DETERMINATION OF LVL DEPTH FROM DATA
OF CLOSELY SPACED SEISMOLOGICAL STATIONS

E. BISZTRICSANY"*— L. EGYED

Hungary, in the middle of the Carpathian Basin, is provided with altogether
five seismological observatories (Budapest, Sopron, Piszkéstetd, Josvafd, Kecskemét)
rather closely spaced because of the small size of the country. If applying traditional
methods to calculate the LVVL depth from P waves observed in these stations, the
results will be uncertain enough. A great number of first motions of shallow focus
earthquakes yield such a volume of data which can be regarded as sufficient. And the
difficulty lies in the fact that first motions are rather scattered even if they are of
iP character. The travel-time curve can, nevertheless, be determined but its slight
change caused by the slight velocity decrease is prone to remain hidden.

This difficulty, however, can be overcome by a simple procedure making the
determination of the inflection-point independent from the origin time.

Let us suppose that the travel-time curve of P waves—because of the influence
of the LV L—can be approximated, within a short range, by a curve of the third
order, i.e.

t=aA3+ bA2+cA+d. (1)

Consequently, for the r-th station, it is true that

1= tIAf £bA2+ cAj+d (2)

and for the /c-th station likewise:

tk= ciA3+ bA2 + cAk+d. 3)
Subtracting (3) from (2)

tj- tk= (A? - A3) a+ (Af- A2b+ (At AK)C. @)

Dividing Equ. (4) by (A/—AK) one obtains

o wj" = a(Af u-AI'AK+A2) + b(Aj+AK) + c. (5)

The data of several shallow focus earthquakes as recorded by the five Hungarian
stations yield an adequate number (205) of the couples Ah Ak, resp. th tk, thus the
constants a, b and c can be determined by the least squares method.
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In order to obtain the inflection point (1) should be differentiated two times,
with respect to A

dA 3aZl2+ 2bA + c,
o (6)
A" 60od + 26 =0.
From Equ. (6)
26 6
6a 34 O

Now, if one knows the radius to the vertex (rv) belonging to the distance A= - 7—
of the region in question the depth of the LVVL can be calculated.

The iP recordings of the Hungarian stations rendered it possible to determine
the function A =f(r)v with the traditional Wiechert—Herglotz method as follows:

Table 1
A [degree] 1° 2° 3° 4° 5° 6°
rv [km] 6341.65 6336.39 6330.26 6322.88 6317.21 6303.10
A [degree] 70 8° 9° 30° 11° 12°
rv [km] 6295.64 6282.99 6247.16 6258.38 6244.03 6230.17

where A is the epicentral distance in degrees with the restriction 1°</lI< 13°, and
r,, is the radius to the vertex (Fig. 1). The mean value ofthe Earth’s radius is 6371 km.
The correction for the oblateness is, in Hungary, 0 km.

Fig. 1
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Utilizing 205 couples of tt, tk, resp. Ah Ak belonging to the range 0 <A< 16°
for the constants of (5) one obtains

a= 0,09226
b= - 22095
c = 33,4666

Hence the A value of the inflection point
/1=7,98°

According to Table | to an epicentral distance of 8° a 6283 km radius to the
vertex belongs. Thus the LVVL depth is 6371 - 6283 = 88 km.

This data refers to a distance of —, i.e. somewhat to the south of Belgrade.
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A GUTENBERG-CSATORNA MELYSEGENEK SZAMITASA
KIS TERULETEN ELHELYEZKEDO ALLOMASOK ESZLELESEIBOL

A Gutenberg-féle kissebességli 6v mélységszamitasa a Karpat-medencében fekvé
Magyarorszag kisszamu (5) szeizmoloégiai alloméasanak P-hullam észleléseib6l hagyoma-
nyos maédszerrel igen bizonytalan. A nehézség oka, hogy sok sekély fészk( foldrengés
els6 beutését kell felhasznalni, amelyek még iP-kezdetek esetén is nagy sz6r6dast mu-
tatnak. A menetgdrbe ennek ellenére meghatadrozhat6, de a menetgdérbén mutatkozo
sebességcsdokkenés okozta csekély valtozads kimutatdsa igen bizonytalan. Ezt a nehéz-
séget sikerult kikiszébdlni egy olyan mdédszerrel, ahol az inflexiés pont meghatarozésa
a kipattanasi id6t6l fuggetlen.

A magyarorszagi allomasok adataibo6l Belgrad térségére a Gutenberg-csatorna mély-
sége 88 km-nek adoédott.
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BbIUNCNEHWE TN1YBWHbI 30HbI T'YTEHBEPTA MO JAHHbIM HABJOAEHNA
CTAHLMN, PACMNONATAIOLWWMXCA MO HEBOJILLLUOW MNAOWAAN

B BeHrpuu, pacnonaratollerica B KapnaTtckol BraguiHe, MmeeTcsl HebOsIbLLOE KO/NYECTBO
(5) celicmonornyeckux ctaHumii. Mo HabnwgeHUAM BOAH P 3TUX cTaHUmMii rnybuHa 3aneraHus
30HbI MOHWKEHHbIX CKopocTeli [yTeH6epra BbIYMCAETCA C BbICOKOW CTereHbl0 HeyBepeHHOCTU
npy NPUMeHeHUN CTaHAapPTHLIX MeTOA0B. 3aTpyAHEHUS CBA3aHbl C TEM, YTO HEO6XO4MMO WCMOSIb-
30BaTb MepBble BCTYM/IEHWS 6OMbLIOr0 KO/IMYECTBa MeNKOhOKYCHbIX 3eMJIETPACEHWH, B TO BpeMs,
KaK OHW XapaKTepu3ylTcs 3HauMTeslbHbIM pa36bpocomM gaxke npu iP. HecmoTpsa Ha aTo rogorpadbl
MOryT ObITb OrnpejesieHbl, HO He6O/bLLUNE U3MEHEHWS, BbI3BaHHbIE MOHVKEHWEM CKOPOCTEN, He Bbl-
OenslTcs yBepeHHO Ha mix. [1s npeojoneHns aTuxX 3aTpyaHeHWN npegnaraeTca MeTof, B KOTOPOM
onpefesieHMe TOYKWN nepernba He 3aBUCUT OT BPEMEHN BO3HUKHOBEHMUS 3eM/IETPSCEHUS.

Mo AaHHbIM BEHrepcKMx CTaHUUWA rny6uHa 30HbI NyTeHb6epra 6blna ornpejeneHa A4ss panoHa
r. benrpaga pasHoM 88 Kwm.






