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BEVEZETES

A Pannon-medencében a foldrengés aktivitas a lemezperemi teriiletekhez képest mérsékelt, a
rengések epicentrumainak eloszladsa pedig elsd pillantasra rendszertelennek latszik. Nehéz
eldonteni, hogy a foldrengések izolalt teriileteken, vagy szeizmikusan aktiv vonalak mentén
keletkeznek. Mindenesetre felismerhetd néhany teriilet, ahol viszonylag gyakran fordult eld a
multban f6ldrengés. Ilyenek pl. Eger és kornyéke, ahol 70 év alatt legalabb 16 foldrengés és tobb
mint 50 nagyobb utérengés tortént. Komarom és Mor kornyékén, Jaszberény, Kecskemét és
Dunaharaszti kdzelében szintén jelentds volt az aktivitds egy-egy bizonyos id0szakban. Az
alacsony szeizmicitas nem feltétleniil jelenti a foldrengések méretének csekélységét: komoly
épiiletkarokat okozo foldrengésekrdl van szo, néhany esetben talaj-folyosodast is okozd
gyorsulasokkal (pl. 1763 Komarom, M 6.2; 1911 Kecskemét, M 5.6), esetleg a felszinen is
megjelend toréssel (pl. 1834 Ermellék, M 6.2). Ezek a példak azt mutatjak, hogy 6.0-6.5
magnitadoji rengések lehetségesek, de nem gyakoriak a Pannon-medencében (Toth et al.,
2002a).

A foldtudomanyi kutatas fontos eleme a szeizmicitds vizsgalata, annak megismerése, hogy
milyen gyakorisaggal, hol és mekkora foldrengések keletkeznek, tovabba melyek azok a
szeizmotektonikai folyamatok, melyek a foldrengéseket 1étrehozzak.

Az altalanos ismeretszerzésen tilmenden a foldrengés elleni védekezéshez is fontos segitséget
nyujt a szeizmicitds pontos ismerete. Egy teriilet foldrengés kockdzatat csak komplex
szeizmoldgiai, geofizikai, geoldgiai ismeretek alapjan lehet meghatarozni. A legfontosabb
informacio, mely mennyiségileg meghatdrozza a foldrengéskockdzatot, a teriilet foldrengés
torténete, illetve a jelenkori rengések ismerete. Ehhez nyujt kardinélis fontossdgu segitséget a
foldrengés monitorozas, a foldrengések megfigyelése, mérése és paramétereinek meghatarozasa.

Magyarorszagon a foldrengésmérd allomasok szdma és mindsége 1995-ben érte el azt a szintet,
hogy a lakossag altal érzékelt valamennyi rengést a halozat nagy valoszintiséggel detektalja. Ez
nagyrészt annak a szeizmikus megfigyeld haldzatnak koszonhetd, melyet a Nemzetkozi
Atomenergia Ugyndkség javaslatara a Paksi Atomerdmii Rt. létesitett az atomerdmii telephely
tagabb kornyezetében.

Jelen kiadvanyunk célja és tartalma pontosan az, amit a cime is jelez: évkonyv, melyben
megtaladlhatd minden olyan adat és ismeret, melyet az év soran a magyarorszagi foldrengésekkel
kapcsolatban 9sszegytijtottiink. A kivalasztott célteriilet a 45.5-49.0N szélesség és 16.0-23.0E
hosszlisag altal hatarolt foldrajzi tartomany. A teljesség kedvéért azonban a vilag jelentOs
foldrengéseinek listdja is megtalalhatd a mellékletben. Reméljiik, hogy hasznat latjak
munkédnknak mindazok, akik f6ldtudomanyi kutatdsaikban felhasznaloi a szeizmicitas adatoknak,
de azok is, akik csupan egy-egy foldrengéssel kapcsolatos kérdésiikre keresnek valaszt
kiadvanyunkban.



INTRODUCTION

Seismicity in the Pannonian basin is relatively low comparing to the peripherals and the
distribution of earthquake epicenters shows a rather scattered pattern at the first glance. It is
particularly difficult to decide whether the epicenters occur at isolated places or along elongated
zones however, at several single places earthquakes occur repeatedly. For example, near to Eger
(47.9N; 20.4E) at least sixteen earthquakes with more than fifty greater aftershocks occurred over
a time interval of some 70 years. Komarom and Mor area (47.4-47.8N; 18.2E), Jaszberény
(47.5N; 20.0E), Kecskemét (46.9N; 19.7E) and Dunaharaszti (47.4; 19.0E) also produced
significant activity over a certain but limited period of time. Moderate seismicity does not
necessarily mean moderate size of earthquakes: reports of major earthquakes often refer to heavy
building damage, liquefaction (e.g. 1763 Komarom earthquake, M 6.2; 1911 Kecskemét
earthquake, M 5.6) and sometimes the possibility of surface fault rupture (e.g. 1834 Ermellék
earthquake, M 6.2). These observations indicate that magnitude 6.0-6.5 earthquakes are possible
but not frequent in the Pannonian basin (Téth et al., 2002b).

The study of the recent seismicity is an important element of seismotectonic research.
Earthquakes represent the sudden release of slowly accumulated strain energy and hence provide
direct evidence of active tectonic processes. However, low and moderate seismicity at intraplate
areas generally precludes reliable statistical correlation between epicenters and geological
features.

Moreover, as one of the chief contributor to seismic hazard at a given area, detailed knowledge of
seismicity also plays an important role in earthquake risk reduction. To be useful, accurately
located earthquakes are required. While good information about larger historical earthquakes
exists for about the past few hundred years, these are not well enough located. Only modern
seismic monitoring networks, capable of locating small magnitude local earthquakes provide the
necessary information to close this knowledge gap. The developing database of well-located
earthquakes can be used, in one hand, to resolve the tectonic framework and required on the other
hand to refine our understanding of the level of seismic risk.

1995 was a milestone in the history of Hungarian seismological observations. The Paks Nuclear
Power Plant Ltd. installed a network of high quality digital seismographs, following the
recommendations by the International Atomic Energy Agency (IAEA). For the first time, this
network made it possible to detect and locate such small magnitude local seismic events that it is
very unlikely so as to felt events go undetected in most parts of the country.

The present Earthquake Bulletin is a united annual summary report of all Hungarian earthquake
monitoring projects. The information in the Bulletin is based on all available earthquake related
data provided by different organizations. The geographic region covered is bounded by latitudes
45.5-49.0N and longitudes 16.0-23.0E.



1.

OSSZEFOGLALAS

A 2002. év szeizmikus szempontbdl atlagos iddszaknak tekintheté Magyarorszagon. Az év
folyaman 112 szeizmikus eseményt regisztraltunk és lokalizaltunk a 45.5-49.0N szélességi és
16.0-23.0E hosszusagi koordinatak altal hatéarolt teriileten, amelyek koziil 101 volt természetes
eredeti foldrengés, a tobbi nagyrészt kdbanyarobbantas. Az események mérete a 0.1<ML<3.7
lokalis magnitido-tartomanyba esett, s koziiliik 9 volt a lakossag altal is érezhetd.

A legnagyobb foldrengés intenzitas, melyet az év folyaman Magyarorszag teriiletérdl jelentettek
5 EMS fokozat volt, mely kisebb vakolatrepedést okozott néhany hagyomanyos épiiletben.
Jelentds épiiletkar ebben az évben nem tortént.

Idérendben az elsé emlitésre méltd szeizmikus esemény a januar 28-i, My 2.4 magnitaddju
foldrengés, melyet Kutasé és Bokor telepiiléseken éreztek 4-5 EMS intenzitassal.

Februar 11-én a Biikk-hegységben pattant ki két rengés mintegy harom o6ra kiilonbséggel, melyek
magnitadoja My 2.9 és My 3.0 volt. Az elébbit Mezdnyarad és Cserépfalu telepiiléseken érezték
legjobban, kb. 5 EMS intenzitassal. Az utobbit Emédrél és Onodrél jelentették 4-5 EMS
intenzitassal.

Februar 22-én Kornye — Oroszlany — Bokod teriiletén volt érezhetd egy My 2.9 méretli rengés,
mely az epicentrum kornyékén 3-4 EMS intenzitdssal volt érezhetd.

Februar 25-én éjjel kisebb rengést (M, 2.2; 3-4 EMS) jelentettek Hatvan — Heréd — Zagyvaszantd
kornyékérol.

Majus 8-an Aldebrd — Kerecsend — Tofalu korzetben mozdult meg a f61d, egy My 2.9 rengés volt
¢érezheté 4 EMS intenzitassal.

Oktoberben a Jaszsagban kétszer is €reztek foldrengést: 12-én este, majd 23-4n hajnalban
Jaszapati kornyékén My, 3.3 és My 3.7 nagysagu foldrengés volt, melyek intenzitdsa 4-5 EMS,
illetve 5 EMS koriil becsiilhetd. Az utdbbi volt az év legnagyobb méretii magyarorszagi rengése,
melynek szeizmogramja a borité hatoldalan lathato.

December 25-¢én este jra megmozdult a 6ld Jasztelek — Jaszjakohalma kornyékén, ahol 4-5
EMS intenzitast foldrengés volt érezhetd, melynek miiszeresen mért magnitidoja My, 2.6.



SUMMARY

2002 was an average year for Hungarian seismicity. Out of the 112 seismic events (0.1< My, <3.7)
located within the area bounded by latitudes 45.5-49.0N and longitudes 16.0-23.0E 101 were
identified as natural earthquakes, the rest were mostly quarry blasts. Nine earthquakes were
reported as felt.

The highest magnitude assigned to a shock was 3.7 My while the highest intensity reported
during the year was 5 EMS causing fine cracks in the plaster at a few ordinary buildings. No
significant earthquake damage was reported.

Reviewing the more notable events of the year in chronological order, a shock of magnitude 2.4
M_ on the 28" of January produced reports of intensity 4-5 EMS at Kutasé and Bokor.

On February 11", with less than three hours differences in origin time, two quakes (2.9 My and
3.0 My) shook the Biikk mountain region. The first was reported from Mezénydrad and
Cserépfalu (5 EMS), the second one from Emdd and Onod (4-5 EMS).

A magnitude 2.9 My earthquake was felt at Kérnye — Oroszlany — Bokod area with intensity 3-4
EMS on February 22™ .

On February 25" a small shock (2.2 My; 3-4 EMS) was reported from Hatvan — Heréd —
Zagyvaszant0 area.

On May 8", an earthquake of magnitude 2.9 My produced reports of 4 EMS from Aldebrd —
Kerecsend — Toéfalu.

Two earthquakes were felt in the Jaszsag region in October: a shock of 3.3 My on 12™ night and a
further one of 3.7 My in the early morning of 23" night produced reports of 4-5 EMS and 5 EMS
from Jéaszapati. The second one was the highest magnitude event during the year.

The last felt earthquake in the year was in the Jaszsag region again on 25" of December (2.6 My ;
4-5 EMS).



2.

A MAGYARORSZAGI FOLDRENGESMEGFIGYELO HALOZAT

A foldrengés-megfigyeld halozat az el6z6 évhez viszonyitva 2002-ben nem valtozott jelentdsen.

A Paksi Atomeromii Rt. altal 1995-ben létesitett mikroszeizmikus megfigyeld halozat az egész év
folyaman miikodott. A Bataapati - Uveghuta térségében tervezett radioaktiv hulladéktarold
kornyezetének monitorozasara 1999-ben létesitett ,, tiveghutai halozat” 2001 decemberében
megszint. A halézat két mérdallomasat (RHK1-Bakonya és RHK3-Tenkes) azonban az év
folyaman megtartottuk.

Az egész halozat gerincét tovabbra is a paksi mikroszeizmikus megfigyeld haldzat egységes
adatbazissal mikodo 11 mérdallomasa jelentette, mely az események felismerését lehetové tette.
A helymeghatarozds soran fontos kiegészitd szerepe volt az MTA GGKI Szeizmologiai
Obszervatoriuma altal miikodtetett harom allomasnak is. Kiilonosen jelentds a német GEOFON
haldzattal egyiittmiikodve lizemeltetett piszkéstetdi szélessava mérdallomas, mely referencia
szerepet toltott be.

A feldolgozas és kiértékelés soran fontos szerepet jatszott a szomszédos orszdgok allomésaival,
illetve nemzetkozi adatkdzpontokkal tortént adatcsere is.

Atlagos zaj- (talajnyugtalansag) viszonyokat feltételezve a jelen halozat észlelési kiiszobe
ML=1.5-2.0 magnitado koriil van (2.4. dbra). Ennek szamitdsa azon feltételezésen alapul, hogy az
eseményt legalabb négy mérdallomas érzékeli, mely a helymeghatdrozashoz sziikséges minimalis
allomasszam. Az orszag kozépso részén kissé alacsonyabb, a hatarok kornyékén kissé¢ magasabb
ez az ¢értek. Ez azt is jelenti, hogy a lakossag altal érzékelt valamennyi rengést a haldézat nagy
valosziniiséggel detektalja.

Ot gyorsulasméré allomas mitkodott Magyarorszagon a szoban forgo iddszak alatt, melyek adatai
szintén rendelkezésre alltak. Ezen allomasok tulajdonosai, illetve iizembentartoi: Paksi
Atomeromii Rt., GeoRisk Foldrengéskutato Intézet, MTA GGKI, Kornyezetvédelmi Minisztérium
€s MOL Rt.



2.

SEISMOGRAPH STATIONS IN HUNGARY

In 2002, there have been only some minor modifications with the Hungarian earthquake
monitoring network compared to the previous year.

The microseismic monitoring network established by the Paks Nuclear Power Plant Ltd. in 1995,
has been operational throughout the year. The “Uveghuta network” set up in 1999 to monitor
microseismic activity at a potential nuclear waste disposal site vicinity was closed in December
2001. However, two of those stations (RHK 1-Bakonya and RHK3-Tenkes) had been revitalized
and run throughout the year.

The core of the network was formed by the 11 station Paks microseismic monitoring network.
This network had been operated and data collected in a uniform database what made possible to
detect and identify local seismic events. In addition, data was contributed by three stations
operated by the Seismological Observatory, GGKI. Of those, especially important was the
broadband station PSZ operated in cooperation with the German GEOFON network.

Data exchange with stations from the adjoining countries and international data centers was also
utmost important.

The estimated detection capabilities of the present network with average noise conditions,
supposing that at least four stations is needed for origin determination, is typically around 1.5-2.0
M;, somewhat lower in the middle of the country and a little higher towards the border regions.
(See Fig. 2.4) This means that in most parts of the country it is very unlikely that felt events go
undetected.

During the reporting period, we also had access to five strong motion accelerograph stations

belonging to and operated by different organizations such as Paks Nuclear Power Plant,
GeoRisk, GGKI, Ministry of Environment and MOL RT.

10



Seismograph Stations

Szeizmolégiai allomasok

2.1. Tablazat Szeizmologiai allomésok, miiszerek €s alapkdzet
Table 2.1. Seismic stations, instrumentation and lithology

Szélessé Hossziisi M , Allomas Erzékeld
Jel zelesseq 0sszisag agassag Alapkdzet tipusa tipusa Regisztralas | Szervezet
o Latitude Longitude Elevation - Station Sensor Rocordary Org.
ode oundation type type 3) 4
) (E) (m) o o)
BUD 47,4836 | 19,0239 196 dolomit 3CLP Kirnos A-C GGKI
dolomite
BUDA | 47,4836 | 19,0239 196 dolomit 3C SP LE-3D D-E GR
dolomite
GYL 46,5081 | 21,1718 92 h::[‘]‘(’jk 3C SP $S-1 D-E GGKI
PENC 47,7905 | 19,2817 250 lledék 3C SP LE-3D D-E GGKI
alluvium
PKS2 | 46,4920 | 19,2131 106 h;’::]‘:jk 3C SP LE-3D D-E GR
PKS6 | 46,5998 | 19,5645 120 h;’::]‘;k 3C SP LE-3D D-E GR
PKS7 47,0473 | 19,1609 95 a[?]‘l’;g 3C SP LE-3D D-E GR
PKS8 | 46,8787 | 18,6765 135 riolit tufa 3C SP LE-3D D-E GR
rhyolite tuff
PKS9 | 46,5870 | 18,2789 240 IL"::S 3C SP LE-3D D-E GR
PKSG | 47,3918 | 18,3907 200 dolomit 3C SP LE-3D D-E GR
dolomite
granit
PKSM | 46,2119 | 18,6413 170 : 3C SP LE-3D D-E GR
granite
PKSN | 46,8972 | 19,8673 110 h:g‘(’jk 3C SP LE-3D D-E GR
PSZ 47,9184 | 19,8944 940 andezit 3C BB STS-2 D-C GGKI
andesite
RHK1 46,0048 | 18,0720 207 mészké 3C SP $S-1 D-E GGKI-GR
limestone
RHK3 | 458885 | 18,2521 420 mészké 3C SP LE-3D D-E GGKI-GR
limestone
gneisz
SOP 47,6833 | 16,5583 260 trciss 3C SP $S-1 D-E GGKI

(1)

(2)

(3)
(4)

1C - 1 komponenses vertikalis szeizmométer | one component vertical seismometer
3C - 3 komponenses szeizmométer | three component seismometer

SP - rovid periddusi szeizmométer | short period seismometer; BB — széles savi szeizmométer | broad band seismometer
LP - hossz( periodusti szeizmométer | long period seismometer; SM — gyorsuldsmérd | strong motion accelerograph

STS-2 - Streckeisen széles savii szeizmométer | Streckeisen broad band seismometer

LE-3D - Lennartz 3 komponenses 1Hz-es geofon | Lennartz three directional 1Hz geophone
SS-1 - Kinemetrics 1Hz-es szeizmométer | Kinemetrics 1Hz seismometer
Kirnos — 12 s-os hosszii periddusa szeizmométer | 12 s long period seismometer

A - analdg [ analogue; D - digitalis | digital; C — folyamatos felvétel | continuous recording; E — esemény felvétel | event recording

GGKI - MTA Geodéziai és Geofizikai Kutatdintézet | Geodetic and Geophysical Research Institute, HAS
GR - GeoRisk Fdldrengéskutatd Intézet Kft. | GeoRisk Earthquake Research Institute Ltd.
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2.1. abra A magyarorszagi szeizmologiai dllomashalozat 2002-ben (Részletek: 2.1. tablazat)

Figure 2.1. Seismograph station network in Hungary in 2002 (See Table 2.1. for details)
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2.2. Tablazat Gyorsulasmér6 allomasok, miiszerek és alapkdzet
Table 2.2. Strong motion accelerograph stations

Jel SHICEL) || DRy Magassdg Alapkdzet Allomas tipusa | Erzékeld tipusa | Regisztralds | Szervezet
. palce LT AL - Station type Sensor type Recording Org.
ode oundation
(N) (E) (m) 1 2 & 1
laza homok
ALGY 46.3332 20.2092 90 3C SM AC-23 D-E MO-GR
loose sand
mészkd
BOD 47.322 18.241 250 . 3C SM AC-23 D-E GR
limestone
Oolomite
BPGY 47.4836 19.0239 196 . 3C SM AC-23 D-E GGKI
dolomite
homok
PAKB 46.5743 18.8587 100 4 3C SM AC-23 D-E PART
san
laza homok
PAKK 46.5743 18.8449 100 3C SM AC-23 D-E GGKI
loose sand
(1) 3C - 3 komponenses szeizmométer | three component seismometer
SM - gyorsulasmérd / strong motion accelerograph
(2) AC-23 - triaxialis gyorsulasmérd egység | triaxial accelerometer package (full scale 0.5g)
(3) D - digitalis [ digital
E - eseményfelvétel | event recording
(4) GGKI - MTA Geodéziai és Geofizikai Kutatdintézet | Geodetic and Geophysical Research Institute, HAS

GR - GeoRisk Foldrengéskutatd Intézet Kft. | GeoRisk Earthquake Research Institute Ltd.
MO - MOL Rt.
PART - Paksi Atomerémdi Rt. | Paks Nuclear Power Plant Ltd.
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2.2. abra A magyarorszagi gyorsulasmérd allomasok 2002-ben (Részletek: 2.2. tdblazat)

Figure 2.2. Strong motion accelerograph stations in Hungary in 2002 (See Table 2.2. for details)
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A PAKSI MIKROSZEIZMIKUS MEGFIGYELO HALOZAT

A halézat keretében 2002-ben 11 mérdallomas miikodott. Az adatok Osszegylijtése és
feldolgozasa a budapesti adatkdzpontban torténik (Toth és Monus, 1997). A terepi allomasok
miszerezettsége egyforma: érzékeld, digitalis adatrogzitd és idojel-vevo. Az érzékeld Lennartz
gyartmanyt, LE-3D tipusu 3 komponenses rovid periodust szeizmométer. Az adatrogzitd egység
szintén Lennartz gyartmanyt MARS-88 digitalis regisztralo, 20 bites A/D konverzioval, 62,5 Hz-
es mintavételi frekvenciaval. Az adatrogzitd eseményregisztralast végez, s emellett egy ritkabban
mintavételezett folyamatos adatsort, az Gin. ,,monitor csatornat” is rogziti. 8 allomas helyszinen
regisztral, az adatok 5'4”-es Gjrairhatd magneto-optikai lemezre keriilnek, amelyeket heti
rendszerességgel cseréliink és juttatunk az adatkdzpontba. Tovabbi 3 dllomas modemes telefon
kapcsolattal érhetd el, ezekrdl az adatgytijtés naponta torténik. Az allomasok tobbségén a
tapfesziiltséget napelemek biztositjak, a pontos idét pedig mindentitt DCF-77 vevd szolgaltatja.

Az adatkdzpontban az adatok gytijtése, rendezése, nyilvantartasa Lennartz adatbazis szoftverrel,
mig a szeizmoldgiai igényll feldolgozas az XPITSA nevii program felhasznalasaval torténik. A
teljes adatmennyiséget archivaljuk.

A paksi mikroszeizmikus megfigyel6 halozat tizemeltetését €s az adatok feldolgozésat a GeoRisk
Foldrengéskutato Intézet végzi.

AZ MTA GGKI ALLOMASAI

Az év folyaman az MTA GGKI harom digitalis és egy analdg szeizmologiai allomast
lizemeltetett. Piszkéstetd allomas (PSZ) mint ,,nyilt allomas”™ (open station) 1étesiilt, melynek 6
célja az atomcsend egyezmény ellendrzésében valo részvétel volt (Toth, 1992). Az dllomdson a
harom komponenses STS-2 sz¢les savl szeizmométer jelét 24 bites A/D konverterrel ellatott 80
Hz-es mintavételezésii, nagyfelbontasu adatgyiijté regisztralja. Folyamatos adatgytijtés torténik
magneslemezen, az adatok azonnali (on-line) hozzaférhetdsége tobb mint 1 honap. Az allomas
jelenleg a német GEOFON halozat tarsult allomasaként miikodik.

Gyula (GYL) és Sopron (SOP) allomasok 1994 6ta mitkddnek. Itt 3 komponenses rovid periddusu
adatok  gyljtése  folyik KINEMETRICS gyartmanya SSR-1  tipusa  digitalis
eseményregisztralokon. A mintavételi frekvencia 20 Hz, az A/D konverter felbontdsa 16 bit. Az
érzékelok szintén KINEMETRICS gyartmanyu SS-1 rdvidperiddust szeizmométerek. A
regisztralt események adatai normal telefon 0sszekdttetésen keresztiil tolthetdk le.

GYORSULASMERO ALLOMASOK

Az 6t gyorsulasmérd allomés miiszerezettsége azonos, annak ellenére, hogy ezen allomasok
harom kiilonb6z6 intézményhez tartoznak. Erzékelé: AC-23 harom tengelyli gyorsulasmérd
egység (0,5 g legnagyobb gyorsulas); adatgyiijtd: SM-2 digitalis eseményregisztralo (a svajci
SIG®* termékei).

2002. folyaméan mindegyik allomas mérési adata rendelkezésiinkre allt.
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PAKS MICROSEISMIC MONITORING NETWORK

The system comprises of a network of 11 seismometer stations and a data centre in Budapest
where the data is collected and analyzed (T6th and Monus, 1997). The field stations each consist
of a three component short period seismometer, a digital recorder and time signal receiver. The
seismometers used are the LE-3D three directional compact size high sensitivity 1 Hz geophones.
The digital acquisition system is the MARS-88 recorder that uses 20 bit AD converters sampling
the data 62.5 times per second. The recorder also performs signal detection by its internal
STA/LTA algorithm. Eight of the stations store event and continuous monitor channel data on
rewritable magneto-optical disks, which are collected and transferred to the data center on a
weekly basis. Three additional stations are accessible via telephone modems. Most of the stations
are powered by solar panels, and absolute time is provided by DCF-77 time code receivers.

At the data center Lennartz M88 database software is used for the data management and XPITSA
for advanced seismogram analysis. All recorded data are archived.

The Paks Microseismic Monitoring Network is currently operated and its data processed and
analyzed by GeoRisk Earthquake Research Institute Ltd.

STATIONS OPERATED BY GGKI

During 2002 GGKI operated three digital and one analogue seismic stations. Piszkés (PSZ) has
been installed as an ‘Open Station” with the primary goal of nuclear test ban monitoring (T6th,
1992). The station is equipped with a triaxial STS-2 broad-band seismometer and data acquisition
system with a 24 bit high resolution digitizer. Three component continuous data streams are
transmitted near real time to the Data Centre via internet and recorded in circular buffers on
magnetic disks and archived on CDs. The station serves as an associated station to the German
GEOFON Network.

GYL and SOP are three component short period stations installed in 1994. Kinemetrics SSR-1
16bit digitizers and event recorders sample and record the output of three component SS-1
Ranger seismometers. Data of recorded events are collected via commercial telephone links.

A long period analogue recording seismograph has been operated at the Seismological
Observatory in Budapest mostly for demonstration purposes.

STRONG MOTION STATIONS

Although the five strong motion accelerograph stations belong to three different organizations,
they are all equipped with the same instrumentation: AC-23 triaxial accelerometer package (full
scale 0.5g) and an SM-2 digital event recorder (manufactured by SIG**, Switzerland).

During 2002, we had access to all of these stations.
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2.3. abra Erzékenységi kiiszob atlagos zajviszonyokat feltételezve.
Az izovonalak Richter-féle lokalis magnitidot (ML) mutatnak.

Figure 2.3. Detection capability at average noise conditions.
Contour values are local Richter magnitudes (ML)
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3.

ESEMENYLISTA
ES
FOLDRENGES FESZEKPARAMETEREK

A FOLDRENGES FESZEKPARAMETEREK MEGHATAROZASA

A fészekparaméterek rutinszerli kiszamitasdhoz a HYPO71PC programot hasznaltuk (Lee and
Lahr, 1975). Az eredeti kodot kiss¢ modositottuk a konnyebb kezelhetéség érdekében, és
kiegészitettiik egy rutinnal, amely a Richter-féle lokalis magnitudot (Mr) szdmolja Bakun és
Joyner (1984) modszerével.

A fészekparaméterek meghatarozasandl mind a magyarorszagi, mind a szomszédos orszagok
allomasainak adatait felhasznaltuk. A szamitasnal az egyes allomasok kimérési adatait az
epicentrumtol vald tavolsaggal forditott aranyban stulyoztuk. Néhany esetben, amikor elegendd P
fazis adat allt rendelkezésre, az S fazis adatokat nem hasznaltuk fel.

Az amerikai NEIC (National Earthquake Information Center) 2002-re vonatkozoan kézolt 11
olyan kisebb magnitiado6ja eseményt, melynek a megadott epicentruma a vizsgalt tartomanyba
esett, de halozatunk eseményként nem azonositott. A teljesség kedvéért az események listdjan
»Reported by NEIC” megjeloléssel ezeket is szerepeltetjiik.

SEBESSEGMODELL

A szamitasnal felhasznalt 3 rétegli sebességmodell tobb szaz helyi és kdzeli foldrengés kéregtazis
adatain alapul (Monus, 1995).

Sebesség (vp) Mélység Vastagsag
[km/s] [km] [km] ve/Vs
5,60 0,0 20,0 1,78
6,57 20,0 11,0
8,02 31,0 0
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3.

LIST OF ORIGINS
AND
HYPOCENTER PARAMETERS

METHOD FOR HYPOCENTER PARAMETER DETERMINATION

HYPO71PC (Lee and Lahr, 1975) was used for the routine calculation of hypocenter parameters.
The original program has been modified and a routine for Richter local magnitude calculation
implemented. For the magnitude calculations, the method published by Bakun and Joyner (1984)
has been used.

The hypocenter parameters have been calculated using phase readings of seismological stations
from Hungary and from the adjoining countries. However, a distance weighting has been applied,
phase data from stations with epicenter distance greater than 450 km have been weighted out. In
some cases, when sufficient number of P readings were available, S phase readings were not used
in the calculations.

During 2002, USGS National Earthquake Information Center reported 11 low magnitude events
on the monitored area what were not identified by our network. For the sake of completeness,
these events are also listed with an indication of “Reported by NEIC”.

CRUSTAL VELOCITY MODEL

The three-layer crustal velocity model used in the hypocenter calculations has been derived from
crustal phase travel times of several hundreds of local earthquakes (Ménus, 1995).

Velocity (vp) Depth Thickness y
[km/s] [km] [km] VEIVs
5.60 0.0 20.0 1.78
6.57 20.0 11.0
8.02 31.0 ©
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ESEMENYLISTA / LIST OF EVENTS

Nap Kipattanasi Foldrajzi Mélység ML  Imax Helyszin
idé (UTC) koordinatak (km) (EMS)
66 pp mp Lat Long
Day Origin time Geographic Depth ML Imax Locality/Region
UTC coordinates (km) (EMS)
hr mn sec Lat Long

JANUAR / JANUARY. 2002

11 10:25:39.7 46.274N 18.284E 0 0.7 - Karasz (expl.)
11 11:59:30.1 46.110N 18.240E 9 0.6 - Pécs

21 13:11:51.3 47.325N 18.574E 19 0.1 - Vértes mt. (expl.)
28 2:12:58.0 47.97/N 19.4188 0 1.9 - Cserhatsurany
28 2:32:07.4 48.056N 19.445e 1 1.9 - Csitar

28 3:18:02.0 47.956N 19.493E 1 2.4 4.5 Kutasé

28 6:02:20.0 48.014N 19.473E 2 1.7 - Nogradsipek

28 6:22:25.4  48.002N 19.500E 2 1.6 - Nogradsipek

28 6:28:18.9 47.993N 19.481E 10 1.8 - Herencsény

28 6:35:29.9 48.043N 19.485E 4 1.7 - Varsany

30 1:10:15.4 46.382N 20.441E 10 1.8 - Szikancs

FEBRUAR / FEBRUARY, 2002

05 18:04:12.9 46.022N 19.9/9t 6 1.8 - Serbia

06 10:02:07.3 45.66/N 16.0778 7 2.0 - Croatia

11  16:41:33.1 47.689N 20.910E 0 2.9 5.0 Mezdnyarad

11  20:24:13.4 47.79IN 20.831E 7 3.0 4.5 Emdd

13 11:31:15.6  47.434N 18.345k 1 2.0 - Vértes mt. (expl.)
13 11:39:35.2 47.72/N 18.533E 10 1.1 - Labatlan (expl.)
13 15:59:07.1 45.528N 16.126E 4 1.7 - Croatia

14 10:05:53.8 45.523N 17.709e 13 1.4 - Croatia

18 14:59:11.2 46.215N 18.809E 10 0.9 - POrboTy

22 11:52:34.7 47.492N 18.248E 10 2.9 4.0 Kérnye

23 0:19:26.5 46.252N 16.930E 25 2.3 - /akany

24 0:55:52.8 47.696N 19.435E 1 1.6 - Ik Tad

25 18:05:01.8 45.743N 17.996t 0 0.8 - Croatia

25 23:10:19.6 47.68IN 19.622E 10 2.2 3.5 Hatvan

28 13:20:23.2 45.545N 17.721E 15 1.6 - Croatia

MARCIUS / MARCH, 2002

04 10:48:54.3 46.1/9N 18.300E 13 0.5 - Zobakpuszta (expl.)
06 20:32:11.1 46.288N 16.87/6E 10 2.4 - Ortilos

10 8:31:32.5 45.940N 16.238E 0 1.8 - Croatia
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12 11:16:43.3 45.55IN 17.385E 34 1.3 - Croatia

16 12:13:22.5 46.120N 16.598F 17 2.2 - Croatia

17 15:37:12.4 45.854N 18.483F 0 0.5 - Magyarbdly

21 9:29:29.6 45.788N 18.446E 0 0.6 - Beremend

21 11:36:16.9 45.522N 17.817E 0 1.5 - Croatia

22 11:22:13.8 45.500N 17.868E 10 1.6 - Croatia

22 15:18:16.4 45.736N 17.355E 12 1.5 - Croatia

22 15:33:03.8 45.504N 17.986E 2 1.8 - Croatia

26 16:45:02.3 45.878N 16.233k 0 2.1 - Croatia

28 13:29:12.6 47.660N 18.752E 10 1.0 - Dag

28 13:34:24.7 47.503N 18.890F 10 1.2 - Budakeszi
APRILIS / APRIL, 2002

04  2:10:58.5 45.693N 16.739F 22 2.0 - Croatia

08 12:15:27.0 45.613N 18.018F 15 1.5 - Croatia

08 19:10:56.7 48.196N 19.521F 6 1.8 - Nogradszakal
15 10:23:30.6 45.544N 17.673E 20 1.5 - Croatia

22 11:24:45.3 46.17IN 18.294E 8 0.7 - Zobékpuszta (expl.)
30 22:58:42.6 47.26/N 18.138E 0 0.6 - Isztimér

MAJUS / MAY, 2002

02 11:02:23.2 45.653N 17.393F 16 1.3 - Croatia

03  5:27:38.3 47.95N 16.48E 10 2.3 - Austria

03 11:11:54.8 46.084N 18.130F 6 1.1 - K6vagosz616s (expl.)
04  9:54:40.6 46.239N 16.930E 20 1.9 - 7&kéany

07 10:10:26.4 47 466N 18.493c 1 1.1 - Vértes mt. (expl.)
07 12:02:36.1 47.306N 18.624E 10 0.7 - Vereb

08 14:57:04.9 47.81IN 20.188E 15 2.9 4.0 Téfalu

13 10:56:41.4 45.52IN 17.715€ 13 1.3 - Croatia

13 11:35:28.9 46.148N 18.296F 10 1.0 - Vasas

20 20:05:13.7 46.37IN 17.830E 12 1.5 - Kaposvér

21 9:38:57.8 45.554N 17.729 16 1.5 - Croatia

22 22:57:19.2 45.942N 17.6258 17 0.6 - Kastélyosdombd
27 10:45:01.2 45.88IN 16.006F 3 - Croatia

27 11:35:50.8 47.686N 19.455E 10 2.1 - Iklad (expl.)
JUNIUS / JUNE, 2002

08 11:24:15.1 46.150N 16.321F 1 2.4 - Croatia

09  2:00:21.9 45.556N 16.552 2 2.7 - Croatia

09 17:22:38.0 45.794N 18.383F 1 1.2 - Sikl6snagyfalu
12 14:49:06.0 45.759N 17.278E 10 1.8 - Croatia

18 10:13:37.0 47.440N 18.481F 2 1.5 - Vértes mt. (expl.)
19  15:06:40.1 45.533N 17.833F 0 1.7 - Croatia

22 5:42:34.3 46.603N 19.864E 10 1.7 - PetGfiszallas
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JULTUS / JULY, 2002

02 22:09:58.0 46.08/N 17.552E 10 - Homokszentgyorgy
03 22:10:00.9 46.6/N 16.21E 10 2.7 - Slovenia
04 2:40:03.2 45.79N 16.26E 10 - Croatia
07 14:20:21.5 46.126N 17.021E 10 2.6 - Croatia
23 10:28:44.9 45 50/N 17.840E 0 1.9 - Croatia
29 11:41:31.4 47.578N 16.331E 0 - Austria
AUGUSZTUS / AUGUST, 2002

01 10:27:01.9 45.983N 18.357E 2 1.5 - Peterd
SZEPTEMBER / SEPTEMBER, 2002

01 8:13:32.3  46.0I9N 17.209E 22 1.7 - Heresznye
04 8:36:22.9 47.438N 18.377E 6 1.6 - Vértes mt. (expl.)
06 4:32:32.7 47.347N 18.453E 13 1.1 - Gant

17 8:58:56.0 47.305N 18.576E 10 0.5 - Lovasberény
20 13:45:25.8 45.55IN 16.504E 4 1.8 - Croatia
21 2:27:52.8 47.93N  16.56E 10 2.3 3.0 Austria
21 11:46:41.5 46.293N 16.633E 11 2.1 - Croatia
23 2:08:006.9 45.93N 16.09E 10 2.2 - Croatia
24 18:04:15.9 45.54N 16.00E 10 2.2 - Croatia
OKTOBER / OCTOBER, 2002

04 9:22:21.9 47.664N 19.4/98 1 1.9 - Aszaod

10 2:16:26.5 45.65N 16.03E 10 2.3 - Croatia
12 18:49:11.1 47.543N 20.010e 15 3.3 4.5 Jaszapati
14 15:33:33.0 45.959N 17.152E 10 2.1 - Croatia
14 19:23:25.2 46.153N 16.491E 10 1.8 - Croatia
16 22:32:37.4  46.044N 16.136E 10 2.0 - Croatia
22 3:28:21.8 46.243N 16.618E 10 1.6 - Croatia
23 2:52:15.1 47.545N 20.043E 14 3.7 5.0 Jaszapati
23 3:34:59.8 47.549N 19.940E 10 1.6 - Jaszdozsa
24 20:25:29.5 47.560N 19.9/79t 8 1.4 - Jaszdozsa
25 6:25:54.2  47.595N 19.827E 10 1.9 - Jaszagod
25 22:09:43.0 46.54/N 17.389E 13 2.4 - Keleviz
26 10:44:25.6  46.20N  16.06E 5 1.8 - Croatia
29 3:31:07.6  47.547N 19.988E 10 1.8 - Jaszdozsa
NOVEMBER / NOVEMBER, 2002

29 12:34:30.1 46.22N 16.0/E 10 1.4 - Croatia
DECEMBER / DECEMBER, 2002

06 1:52:11.9 46.174N 16.660E 5 3.2 - Croatia
06 2:47:10.0 46.20N 16.39E 10 1.8 - Croatia
06 3:12:51.0  46.179N 16.657E 4 3.0 - Croatia
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10 23:57:19.3
15 8:26:01.2
15  11:04:48.7
17 17:29:16.2
18  16:03:12.4
19 14:42:16.2
20 13:39:34.4
25 21:58:23.0
26 6:12:15.7
26 15:26:11.9
30 21:22:44.9
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3.1. abra A 2002-ben regisztralt foldrengések epicentrumai

Figure 3.1. Epicenters of 2002 earthquakes
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3.2. abra A 2002-ben regisztralt robbantasok epicentrumai

26

Figure 3.2. Epicenters of 2002 explosions
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3.3. abra A 2002-ben regisztralt foldrengések fészekmechanizmusai

Figure 3.3. Fault plane solutions of 2002 earthquakes
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Foldrengés paraméterek

FESZEKPARAMETEREK ES FAZISADATOK

A listdban alkalmazott jelek és roviditések magyarazata:

time:
ML:
lat:

lon:
h:

erh:

CrZ:

nr:

gap:
rms:

Locality:

Comments:

sta:
dist:
azm:
phase:

hr mn sec:
res:

Az esemény kipattanasanak ideje (6ra:perc:masodperc; UTC).
A rengés Richter-féle lokalis magnitudoja.

Az esemény foldrajzi szélessége (fok).

Az esemény foldrajzi hosszisaga (fok).

A fészek mélysége (km).

Horizontalis hiba km-ben. (erh=+/SDX’+SDY’, ahol SDX és SDY az
epicentrum foldrajzi szélességének és hosszusaganak meghatarozasi hibai.) Ha
erh = ---, a kevés rendelkezésre 4116 adat miatt ers nem volt meghatarozhato.
A fészekmélység meghatdrozasanak hibdja (km). erz = --- azt jelzi, hogy erz nem
volt meghatarozhato a kevés rendelkezésre 4ll6 adat miatt.

A szamitasnal felhasznalt fazisadatok szama. Azonos allomasrdl szarmazo P és S
beérkezések 2 adatnak szdmitanak.

Az allomasok kozotti legnagyobb iranyeltérés (fok).

A szamitott beérkezési id6k atlagnégyzetes hibaja (mp). (rms =~/ g, / nr , ahol
R; az i —edik 4llomas idOhibdja (rezidual).)

A rengés foldrajzi helyének megnevezése, altalaban a legkozelebbi telepiilés
neve.

Az eseménnyel kapcsolatos egyéb kozlemény (pl. epicentralis intenzités).

Az allomas neve. (L. 2. fejezet.)

Az allomas tavolsaga az epicentrumt6l (km).

Az éallomads irdnyszoge az epicentrumbol az északi iranytol szdmitva (fok).
Fézis azonosito; az elsd betli a kezdetet jellemzi: e = lassan emelkedd i = hirtelen
kitéré; a masodik és harmadik betli a fazis megnevezése pl. Pn, Pg, Sn, Sg; a
A fazis beérkezési ideje (6ra, perc, masodperc).

Rezidual (masodperc). ( 7es =T - Tew » @hol T,ps @ mért, és T, a szamitott
menetidod.)

Minden rengésnél, ahol elegendd szamu elsd kitérési adat allt rendelkezésre, megkiséreltiik a
fészekmechanizmus meghatarozasat. Az dbrakon az als¢ félteke sztereografikus képe lathato, P a
maximalis, T a minimalis fesziiltségtengely iranya. A fészekmechanizmusokat a 3.3. dbra foglalja

0ssze.
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Hypocenter Parameters

PHASE DATA

Key to phase data encoding

time:
ML:
lat:

lon:
h:

erh:

Crz:

nr:

gap-
rms:

Locality:

Comments:

sta:
dist:
azm:
phase:

hr mn sec:
res:

Time of occurrence of event in hours, mins and secs (UTC).
Richter local magnitude of the earthquake.

Latitude of the event in degrees.

Longitude of the event in degrees.

Depth of the hypocenter in km.

Standard error of the epicenter in km. (erh=+/SDX’+ SDY’ , where SDX and
SDY are the standard errors in latitude and longitude respectively, of the

epicenter.) If erh = ---, this means that erh could not be computed because of
insufficient data.
Standard error of the focal depth in km. If erz = ---, this means that erz could not

be computed either because focal depth is fixed in the solution or because of
insufficient data.

Number of station readings used in locating the earthquake. P and S arrivals for
the same stations are regarded as 2 readings.

Largest azimuthal separation in degrees between stations.

. . . 2
Root mean square error of time residuals in seconds. (rms =+/2 R, / nr , where R;

is the time residual of the i station.

A geographical indication of the epicenter area, usually the nearest settlement.
Additional comments about the event, eg. maximum EMS intensity

Station name. (For details see Chapter 2.)

Distance from earthquake epicenter to station in km.

Azimuthal angle between epicenter to station measured from North in degrees.
Phase identifier; the first letter characterizes onset e = emergent i = impulsive, the
second and third indicate the phase eg. Pn, Pg, Sn and Sg, the forth indicates the
polarity C=compression/up D=dilatation/down.

Arrival time of the phase from input data.

Residual of the phase in secs. ( 7es = T - Tear » Where Typ s the observed and 7

is the calculated travel time respectively.

Fault plane solutions were attempted for each event where any information for the stress field
could be drawn. Stereographic projections of the lower focal hemisphere are shown, P and T are
the main compression and tension axes respectively. Strike, dip and slip values of the nodal
planes are also indicated. Calculations were carried out by computer program FPFIT (Reasenberg
and Oppenheimer, 1985). The results are summarized by Fig. 3.3.
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1 5.
2002-01-11 time: 10:25:39.73 UTC ML= 0.7 2002-01-28 time: 2:32:07.45 UTC ML= 1.9
lat: 46.274N lon: 18.284E h= 0.4 km lat: 48.056N lon: 19.445E h= 0.9 km
erh=12.8km erz= 512km erh= 5.9km erz= 3.6km
nr= 6 gap=245 rms=0.44 nr= 5 gap=335 rms=0.28
Locality: Kérész Locality: Csitéar
Comments: explosion Comments:
sta dist azm phase hr mn sec res sta dist azm phase hr mn sec res
RHK1 25.3 219 iPgC 10:25:44.40 0.15 PENC 31.9 202 iPgC 2:32:13.40 0.24
eSg 25:47.50 -0.28 iSg 32:17.40 -0.21
PKSM 28.4 104 ePgC 10:25:45.10 0.29 PKSG 108.2 227 iPgC 2:32:26.50 -0.28
eSg 25:47.70 -1.07 eSg 32:42.00 0.15
RHK2 42.1 112 ePgC 10:25:46.80 -0.44 PKS9 185.6 208 eSn 2:33:01.60 0.63
eSg 25:53.90 0.80
6.
2.
2002-01-28 time: 3:18:02.04 UTC ML= 2.4
2002-01-11 time: 11:59:30.11 UTC ML= 0.6 lat: 47.956N lon: 19.493E h= 1.0 km
lat: 46.110N lon: 18.240E h= 9.0 km erh= 3.3km erz= 2.6km
erh= 0.3km erz= 0.7km nr= 30 gap=238 rms=0.85
nr= 6 gap=166 rms=0.03 Locality: Kutasd
Locality: Pécs Comments: felt 4-5 EMS
Comments:
sta dist azm phase hr mn sec res
sta dist azm phase hr mn sec res PENC 24.3 221 ePg 3:18:06.80 0.42
RHK1 12.8 264 iPgC 11:59:32.90 -0.01 eSg 18:10.80 1.04
isg 59:35.10 0.01 BORY 60.7 295 Pg 3:18:13.10 0.21
RHK3 24.4 177 ePgC 11:59:34.80 0.05 eSg 18:21.50 0.15
eSg 59:38.30 -0.06 BUD 63.2 214 iPgC 3:18:12.80 -0.54
PKSM 33.0 70 iPgD 11:59:36.20 -0.01 eSg 18:21.40 -0.75
eSg 59:41.00 0.02 DEVI 71.9 305 Pg 3:18:15.00 0.13
eSg 18:24.20 -0.69
3. VYH 77.1 321 ePg 3:18:15.60 -0.21
eSg 18:24.20 -2.35
2002-01-21 time: 13:11:51.34 UTC ML= 0.1 JEMO  83.6 294  eSg  3:18:29.20 0.60
lat: 47.325N lon: 18.574E h= 18.5 km TEHL 85.9 287  eSg 3:18:28.80  -0.56
erhe14.5km  erz— 3.3km MLYN 93.1 296 Pg 3:18:20.50 1.84
nr= 5 gap=233 rms=0.34 eSg 18:33.20 1.58
Locality: Vértes mt. HOST 95.7 305 Pg 3:18:19.00 -0.12
Comments: explosion eSg 18:30.80 -1.65
PKSG 103.9 233 ePgC 3:18:19.70 -0.89
sta dist azm phase hr mn sec res eSg 18:35.00 -0.06
PKSG 15.7 298  iPgC 13:11:55.60 -0.07 STIT 108.6 294 Pg  3:18:22.20 0.77
esg 11:59.00  -0.05 esg 18:35.10  -1.46
PKS8 50.2 171  ePgC 13:12:01.00 0.11 EVES 157.2 299 En 3:18:28.20  -0.36
PKSM 123.8 178 ePnC 13:12:12.10 0.66 esn 18:49.50 0.26
sn 12:26.60 -0.53 DVOD 162.7 296 Pn 3:18:29.60 0.36
eSn 18:51.20 0.74
4. HRAD 166.0 296 Pn 3:18:29.70 0.05
eSn 18:52.20 1.02
2002-01-28 time: 2:12:57.95 UTC ML= 1.9 S SR S St
. iPnC 3:18:32.90 1.54
lat: 47.977N lon: 19.418E h= 0.5 km esSn 18:55.80 -3.91
erh= 6.7km  erz= 6.0km RHK1 233.0 208 ePn  3:18:37.30 -0.70
nr= 11 gap=230 rms=0.94 esSn 19:06.50  0.45
Locality: Cserhatsurany
Comments: 7.
sta dist azm phase hr mn sec res
PENC 23.1 206 ePgC 2:13:01.90 -0.17 2002-01-28 time: 6:02:19.97 UTC ML= 1.7
eSg 13:05.90 0.62 lat: 48.014N 1lon: 19.473E h= 1.8 km
VYH  71.9 323  iPg 2:13:10.90 0.12 erh= ---km erz= -—-km
esg 13:20.70 -0.09 nr= 4 gap=328 rms=0.00
PKSG 100.9 230 ePgC  2:13:14.80 -1.16 Locality: Nogradsipek
eSg 13:30.10 0.09 Comments:
PKS9 176.9 209 ePn 2:13:32.40 5.43
esn 13:51.80 2.18 sta dist azm phase hr mn sec res
PKSM 204.9 197  ePn 2:13:33.90 3.44 PENC 28.7 210  iPgC  6:02:25.10 0.00
esn 13:57.80 1.98 eSg 02:29.10 0.00
RHK2 210.7 193  eSn 2:13:53.30 -3.82 PKSG 106.7 230  eSg 6:02:53.90 0.00
RHK1 232.4 206 eSn 2:14:06.20 4.26 PKSM 210.1 197 eSn 6:03:18.70 0.00
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8.
sta dist azm phase hr mn sec res
2002-01-28 time: 6:22:25.41 UTC ML= 1.6 PKSM 105.5 282  ePgD 18:04:31.40  -0.39
lat: 48.002N lon: 19.500E h= 1.7 km eSg 04:48.60 2.10
orhe 4.0%m orz=43.5km RHK3 134.5 264 ePn  18:04:35.50 -0.50
nr= 5 gap:257 rms=0.22 eSn 04:57.20 3.20
Locality: Négrédsipek PKS9 145.2 296 ePnC 18:04:37.10 -0.24
Comments : esn 04:56.60 0.22
RHK1 147.5 273 ePn  18:04:39.80 2.17
sta dist azm phase hr mn sec res esn 05:00.10 3.21
PENC 28.6 215 ngC 6:22:30.40 -0.13 PKSG 194.7 321 ePn 18:04:43.00 -0.51
eSg 22:34.50 ~0.02 eSn 05:13.80 6.43
VYH 73.6 318 eSg 6:22:48.90 0.09 PSZ 210.9 358 ePn 18:04:45.70 0.17
PKSG 107.4 231 ePg 6:22:45.00 0.41
eSg 22:59.30 -0.25 13.
9. 2002-02-06 time: 10:02:07.31 UTC ML= 2.0
lat: 45.667N lon: 16.077E h= 6.8 km
2002-01-28 time: 6:28:18.85 UTC ML= 1.8 erh= 2.6km  erz= 2.2km
nr= 15 gap=121 rms=0.67
lat: 47.993N lon: 19.481E h= 10.0 km Locality: Croatia
erh= ---km erz= ---km Comments:
nr= 3 gap=254 rms=0.01
Locality: Herencsény sta dist azm phase hr mn sec res
Comments s SISC 31.7 133 iPg  10:02:13.30 0.21
isg 02:18.10 0.49
sta dist azm phase hr mn sec res CESS 58.7 306 iPg  10:02:18.39 0.53
PENC 27.0 213 iPgD  6:28:24.00 0.00 isSg 02:26.27 0.19
eSg 28:28.00 -0.01 VBY 66.5 254 iPg 10:02:19.39 0.13
VYH  73.4 319 eSg  6:28:42.40 0.01 isg 02:27.73  -0.84
DOBS 71.5 319 iPg  10:02:19.96 -0.17
10. CEY 128.8 274 ePn 10:02:27.79 -1.74
esn 02:46.98 0.12
, BISS 131.5 326 ePn  10:02:29.74 -0.12
2022;?1;§804§§mei0n§‘fg‘jgégl EEC 3M%:k;‘7 OBKA 150.8 308 iPnC 10:02:33.10 0.83
: 48. 21 . isSn 02:52.50 0.75
erh= ———km  erz= ———km RHK1 162.4 73  iPnC 10:02:32.00 -1.71
nr= 4 gap=340 rms=0.17 esn 02:49.90 -4.41
Locality: Varsany ARSA 181.1 346  iPnC 10:02:36.20 0.15
comments : iSn 02:58.10  -0.37
sta dist azm phase hr mn sec res 14.
PENC 32.0 208 ePgC  6:35:35.80 0.14
esg 35:39.80  -0.34 .
PKSG 109.5 229 qu 6:35:49.40 -0.08 2002-02-11 time: 16:41:33.09 UTC ML= 2.9
eSg 36:04.90 0.16 lat: 47.689N lon: 20.910E h= 0.4 km
erh= 8.3km erz= 8.9%km
11. nr= 15 gap=180 rms=1.13
Locality: Mezdényarad
2002-01-30 time: 1:10:15.43 UTC ML= 1.8 Comments: felt 5 EMS
lat: 46.382N lon: 20.441E h= 10.0 km sta  dist azm phase hr mn sec res
- erh=35.4km  erz=26.2km PSZ  80.3 289 ePg  16:41:46.50  -0.92
nr= 9 | 9ap=295 rms=0.97 esg 41:56.80  -1.80
Locality: Szikancs BUD 143.8 261 ePn  16:41:58.00 0.01
Comments : UZH 146.8 44 ePn  16:41:57.60 -0.77
sta dist azm phase hr mn sec res iSn 42:15.00 —3.08
PKSN 72.2 323  ePg 1:10:29.00 0.55 VYH 178.5 300 :gﬁ 16‘25;21:%8 _é:gg
esg 10:38.20  -0.40 PKS2 185.3 224 ePn  16:42:03.60 0.43
RHK2 130.5 258 ePn 1:10:37.20 -0.25 42:25.90 ~0.73
esn 10:54.00  -0.63 8 191.5 242 ein 16:42:03.40  -0.55
PKSM 140.0 262  iPnC  1:10:38.00 -0.64 PKS : e Ti2i01%0  -31
esn 10:55.70  -1.04 PKSG 192.6 260 ePnD 16:42:04.30 0.22
PKS9 167.6 278 ePn 1:10:43.50 1.42 42:25.80 —2.45
esn 11:02.60  -0.28 PKSM 238.4 226 TEED 16:42:09.70  -0.09
RHKL 185.2 260  eSn 1:11:10.30 3.52 KD 253.3 35  epn  16:42:11.60  -0.05
1 esn 42:49.20 7.47
: RHKL 279.2 231 ePn  16:42:14.70 -0.18
MOD 281.4 286 ePn  16:42:17.80 2.64
2002-02-05 time: 18:04:12.93 UTC ML= 1.8 esSn 42:51.90 3.93
lat: 46.022N lon: 19.979E h= 5.7 km RHK3 284.8 225 ePnC 16:42:16.50 0.93
erh=37.1km erz=18.1km eSn 42:45.80 -2.91
nr= 6 gap=266 rms=0.84 7ZST 290.0 281 ePn  16:42:20.50 4.27
Locality: Serbia esSn 42:52.90 3.02
Comments : 0JC 292.9 344  iPn  16:42:20.60 4.01
OKC 313.6 320 ePn  16:42:21.10 1.93
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eSn 42:59.50 4.39 16.
ARSA 409.1 263 iPnD 16:42:30.90 -0.17
15n 43:14.50  -1.80 2002-02-13 time: 11:31:15.56 UTC ML= 2.0
DPC 447.4 311 ePn 16:42:38.60 2.74 lat: 47.434N lon: 18.345E h= 0.8 km
eSn 43:37.70 12.88 erh= ---km erz= ---km
KSP 485.7 316 ePn 16:42:42.60 1.97 nr= 4 gap=321 rms=0.02
esn 43:46.70 13.38 Locality: Vértes mt.
MOA 498.4 272  iPnC 16:42:41.60 -0.61 Comments: explosion
iSn 43:32.20 -3.92
OBKA 500.5 255 iPnC 16:42:42.80  0.33 sta  dist azm phase hr mn sec res
isn 43:36.40  -0.19 PKSG 5.8 144 iPgC 11:31:16.60 -0.01
KHC 566.0 286 ePn  16:42:50.00 -0.64 eSq 31:17.40  -0.03
esn 43:46.50  -4.64 PKS8 66.7 158 ePg  11:31:27.50 0.03
KBA 575.3 263 iPnC 16:42:52.20 0.40 PKS9 94.3 183 ePg 11:31:32.40 0.00
iSn 43:52.80 -0.40
17.
15.
2002-02-13 time: 11:39:35.20 UTC ML= 1.1
2002-02-11 time: 20:24:13.42 UTC ML= 3.0 lat: 47.727N lon: 18.533E h= 10.0 km
lat: 47.79IN lon: 20.831E h= 7.4 km orhe 2.9km  erz= 2.4km
erh= 6.5km erz= 5.5km nr= 10 gap=131 rms=0.61
nr= 11 gap=174 rms=0.60 Locality: Labatlan

Locality: Em&d

Comments: explosion
Comments: felt 4-5 EMS

) sta dist azm phase hr mn sec res
sta  dist azm phase hr mn sec res SRO  19.1 300 iPg  11:39:39.20 0.15
PSZ 71.5 281 ePg 20:24:25.90 -0.36 esg 39:42.40 0.36
eSg 24:34.70  -1.57 PKSG 38.7 196  iPgC 11:39:41.70 -0.65
BUD 140.0 256  iPn  20:24:38.00 1.03 esSg 39:47.60  -0.32
UzH 143.3 49  iPn  20:24:37.30  -0.08 PKS8 94.9 173  iPgD 11:39:53.30 1.06
iSn 24:54.50 -1.57 eSg 40:04.40 ~1.14
VYH 167.8 298 ePn 20:24:40.50 0.07 PSZ 104.2 78 eg* 11:40:08.40 -0.01
esn 25:00.40  -1.10 MOD 118.0 308 eSn  11:40:11.00 -0.63
SRO 188.6 271  iPn  20:24:43.20 0.17 PKSM 168.6 177  iPnD 11:40:02.20 0.22
esn 25:05.20  -0.93 esn 40:22.40  -0.47
PKSG 188.8 256  ePnD 20:24:42.80 -0.26
esn 25:04.70  -1.48 15,

PKS8 191.8 238 ePn 20:24:42.50 -0.93
PKS9 235.2 235 eSn 20:25:23.00 6.53

2002-02-13 time: 15:59:07.11 UTC ML= 1.7

PKSM 242.0 223  iPnD 20:24:48.90  -0.78
fon el e0 -3 37 lat: 45.528N lon: 16.126E h= 3.9 km
MOD 272.6 284 ePn  20:24:58.20  4.70 erh= 3.8km  erz= 2.8km
eSn 25:31.50  6.74 nr= 16 9ap=160 rms=0.95
0JC 280.5 344 ePn  20:25:00.00  5.52 Locality: Croatia
isSn 25:33.50  6.99 comments:
RHK1 281.8 228 ePnC 20:24:53.90 -0.75 cta  dist asm phase hr mn sec e
28T 281.9 27 ip 20:24:53.7 -0. - z
ST 281.9 279 AP 20:28:50.10 79-0¢ SISC 20.3 108 iPg  15:59:10.95  0.16
RHK3 288.5 223 ePn  20:24:55.10  -0.39 159 59:14.00 0.33
cen Seiae 10 —3.20 VBY  68.0 268 iPgC 15:59:19.30  0.04
isg 59:27.70  -1.04
OKC 301.1 319 ePn  20:24:58.00  0.94 :
SOP 320.7 268  iPnD 20:24:59.10  -0.40 CESS 71.5 314 ePg  15:59:20.60 0.7l
esSn 25:33.30 -2.14 159 59:29.80  -0.05
VRAC 355.5 298  Pn  20:25:03.30 -0.54 DOBS  85.9 324 1PgC 15:59:22.10  -0.35
sn 25:39.66  -3.50 139 09:33.50  -0.92
ARSA 404.3 261  iPnD 20:25:10.20  0.28 CEY 134.5 280 iPn 15:59:31.30  0.88
isn 25:50.80 -3.19 5n 59:48.00  ~0.61
DPC 435.4 311 ePn  20:25:14.00  0.20 LJU 136.4 295 ePn = 15:59:31.60  0.94
csn 2ei19.30 18,40 OBKA 163.7 312  iPnC 15:59:34.90  0.84
MLR 467.7 123  Pn  20:25:22.02  4.19 +5n 59:56.40  1.32
KSP 473.4 316 ePn 20:25:19.70 1.16 RHK1 164.3 67 iPnC 15:59:32.80 -1.33
con Sei02.00  -7.31 RHK3 170.6 76 eSn  15:59:52.40 -4.20
MOA 491.7 271  iPnD 20:25:20.80  -0.02 PKSM 209.6 69 ebn  15:59:32.80  -6.98
ion Sei10 00 -3 39 eSn  16:00:06.90  1.64
OBKA 497.3 253  iPnD 20:25:21.00 -0.52 Lo
isn 26:09.50 -5.14 :
PRU 522.0 298  Pn  20:25:24.00  -0.60
esn 26:15.50  -4.62 2002-02-14 time: 10:05:53.78 UTC ML= 1.4
GERE 541.6 283  Pn  20:25:27.00 -0.05 lat: 45.523N lon: 17.709E h= 13.2 knm
Sn 26:21.35 -3.13 erh= 2.0km erz= 0.6km
GEC2 541.6 283 ePn  20:25:27.10 0.05 nr= 6 gap=338 rms=0.06
esSn 26:21.20 -3.28 Locality: Croatia
KHC 556.8 286 ePn  20:25:28.00 -0.93 Comments :
KBA 570.3 262 iPnC 20:25:31.60  0.98
iSn 26:28.40 -2.44 sta dist azm phase hr mn sec res
FINE 557.2 13  Pn  20:27:26.90 -6.77 RHK3 58.9 46 iPgD 10:06:04.60  0.04
eSg 06:12.90  -0.07
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RHK1 70.0 24 iPgD 10:06:06.50 0.01
esg 06:15.70 -0.71 33436144
PKSM 105.3 43  iPnD 10:06:12.20 -0.06
esSn 06:26.80 0.13
20.

2002-02-18 time: 14:59:11.21 UTC ML= 0.9
lat: 46.215N lon: 18.809E h= 10.0 km
erh= 3.7km erz= 2.6km

nr= 8 gap=265 rms=0.28
Locality: POrbdly
Comments:
95,70,60
sta dist azm phase hr mn sec res
PKSM 12.9 268 ePgC 14:59:14.10 -0.03
isSg 59:16.40 0.00
PKS9 58.1 315 ePg 14:59:21.80 0.07
eSg 59:32.10 2.16
RHK1 58.1 257 ePg 14:59:21.80 0.06
eSg 59:29.80 -0.15
PKS8 74.5 352 iPgC 14:59:24.80 0.17
eSg 59:34.10 -1.00
22.
21.
2002-02-23 time: 0:19:26.50 UTC ML= 2.3
2002-02-22 time: 11:52:34.73 UTC ML= 2.9 lat: 46.252N lon: 16.930E h= 24.6 km
lat: 47.492N lon: 18.248E h= 10.0 km erh= 2.8km erz= 5.2km
erh= 2.6km erz= 1.9km nr= 26 gap=126 rms=0.74
nr= 20 gap= 78 rms=0.76 Locality: Zakény
Locality: Kornye Comments:
Comments: felt 4 EMS
sta dist azm phase hr mn sec res
sta dist azm phase hr mn sec res RHK1 90.1 101 ePnC  0:19:41.70 -0.11
PKSG 15.5 136 iPgC 11:52:37.30 -0.71 eSn 19:52.80 -0.96
eSg 52:39.20  -1.38 RHK3 110.0 111 iPnC  0:19:44.20 -0.10
SRO 36.1 8 iPg 11:52:42.10 0.68 eSn 19:57.70 -0.48
eSg 52:47.10 0.46 PKS9 110.2 70 iPnC  0:19:45.40 1.08
BUD 58.5 91 ePgD 11:52:45.40 0.07 eSn 19:59.70 1.48
eSg 52:51.30 -2.29 DOBS 113.3 264  iPn 0:19:43.80 -0.90
PKS9 100.6 179 ePg 11:52:53.30 0.53 iSn 19:59.00 0.10
zZST 116.1 312 iPn 11:52:55.30 0.34 CESS 117.5 255 iPn 0:19:44.90 -0.33
isn 53:09.80 -0.95 eSn 20:00.00 0.16
MOD 121.9 324 ePn  11:52:55.80 0.12 PKSM 132.1 92 iPnC  0:19:46.60 -0.45
iSn 53:11.20 -0.83 eSn 20:02.80 -0.28
PSzZ 132.4 69 ePn  11:52:57.70 0.71 BISS 145.3 288  iPn 0:19:48.30  -0.39
eSn 53:13.60 -0.76 iSn 20:05.00 -1.00
PKS2 133.2 147 eSn 11:53:15.60 1.07 VBY 154.2 237 iPn 0:19:51.50 1.70
PKSM 145.4 168 iPnD 11:52:58.70 0.09 ARSA 154.5 316 iPnD 0:19:49.90 0.06
esn 53:15.20 -2.04 iSn 20:08.00 -0.04
RHK1 155.4 185 ePnC 11:53:00.10 0.24 PKSG 168.8 41 ePnC 0:19:51.60 -0.02
eSn 53:18.20 -1.27 Sn 20:10.50 -0.71
ARSA 207.5 263 iPnC 11:53:07.50 1.14 OBKA 185.4 279 iPnC 0:19:53.60 -0.09
iSn 53:31.60 0.57 isSn 20:15.10 0.20
MOA 301.7 278 iPnC 11:53:20.50 2.40 PKS6 206.2 79 iPnC 0:19:47.60 -8.69
iSn 53:53.50 1.57 esSn 20:19.40 -0.12
OBKA 301.8 249 iPnD 11:53:19.10 0.99 VOY 235.9 264 ePn 0:20:02.70 2.71
isn 53:51.40 -0.55 eSn 20:34.40 8.29
KBA 373.8 263 iPnC 11:53:28.70 1.61 MOA 269.2 311 iPnD 0:20:05.20 1.05
isn 54:07.00 -0.93 iSn 20:34.90 1.39
KBA 289.3 289 iPnC 0:20:13.60 6.95
iSn 20:49.00 11.03
PSzZ 291.6 51 ePn 0:20:11.40 4.47
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126,70,169

220,80,20

23.
2002-02-24 time: 0:55:52.84 UTC ML= 1.6
lat: 47.696N 1lon: 19.435E h= 0.6 km
erh= ---km erz= ---km
nr= 4 gap=258 rms=0.07
Locality: Iklad
Comments:
sta dist azm phase hr mn sec res
PENC 15.6 313 iPgC 0:55:55.60 -0.03
eSg 55:57.90 0.09
PSZ 42.4 54 ePg 0:56:00.50 0.08
esg 56:06.20 -0.12
24.
2002-02-25 time: 18:05:01.84 UTC ML= 0.8
lat: 45.743N lon: 17.996E h= 0.4 km
erh= 2.5km erz= 158km
nr= 5 gap=325 rms=0.21
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
RHK1 39.9 9 iPgDh 18:05:08.90 -0.07
eSg 05:14.10 -0.43
PKSM 72.2 44 iPgC 18:05:14.70 -0.03
eSg 05:24.80 0.01
PKS9 96.3 13 ePg 18:05:19.50 0.47
25.
2002-02-25 time: 23:10:19.62 UTC ML= 2.2
lat: 47.681N lon: 19.622E h= 10.0 km
erh= 4.0km erz= 3.9%m
nr= 15 gap=130 rms=1.10
Locality: Hatvan
Comments: felt 3-4 EMS
sta dist azm phase hr mn sec res
PENC 28.2 295 ePg 23:10:25.50 0.53
eSg 10:30.10 0.96
PSZ 33.4 38 ePg 23:10:25.00 -0.84
eSg 10:29.80 -0.89
PKSN 89.2 168 ePgD 23:10:36.10 0.46
eSg 10:48.90 0.76

PKSG 98.1 251 ePgC 23:10:36.90 -0.33

eSg
PKS6 120.3 182 iPn

Foldrengés paraméterek

10:50.90 -0.07
23:10:42.20 1.82

PKS9 158.7 220 ePnD 23:10:44.30 -0.86
esSn 11:05.50 0.42
PKSM 179.6 205 iPnD 23:10:46.60 -1.17
eSn 11:07.10 -2.63
RHK1 211.8 214 ePn 23:10:50.80 -0.98
esn 11:14.00 -2.87
26.
2002-02-28 time: 13:20:23.21 UTC ML= 1.6
lat: 45.545N lon: 17.721E h= 14.7 km
erh= 1.6km erz= 0.5km
nr= 6 gap=337 rms=0.07
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
RHK3 56.6 47 iPgD 13:20:33.60 -0.06
eSg 20:41.90 0.09
RHK1 67.4 24 iPgD 13:20:35.60 0.07
eSg 20:45.00 -0.15
PKSM 103.0 44 iPnD 13:20:41.20 0.00
esSn 20:55.30 0.06
27.
2002-03-04 time: 10:48:54.25 UTC ML= 0.5
lat: 46.179N lon: 18.300E h= 13.1 km
erh= 1.7km erz= 3.4km
nr= 6 gap=199 rms=0.16
Locality: Zobakpuszta
Comments: explosion
sta dist azm phase hr mn sec res
RHK1 19.5 243 iPgC 10:48:58.50 0.06
eSg 49:01.60 -0.12
PKSM 26.6 82 ePgC 10:48:59.30 -0.24
Sg 49:03.80 0.14
RHK3 32.2 186 ePg 10:49:00.60 0.16
eSg 49:05.00 -0.28
28.
2002-03-06 time: 20:32:11.10 UTC ML= 2.4
lat: 46.288N lon: 16.876E h= 10.0 km
erh= 9.0km erz=12.3km
nr= 12 gap=149 rms=1.08
Locality: Ortilos
Comments:
sta dist azm phase hr mn sec res
RHK1 95.0 103 iPgD 20:32:28.00 -0.15
eSg 32:40.10 -1.35
DOBS 109.6 262 iPn 20:32:30.10 -0.42
isSn 32:45.30 -0.37
CESS 114.6 252 iPn 20:32:31.30 0.15
iSn 32:47.00 0.21
BISS 140.1 287 iPn 20:32:34.80 0.47
isSn 32:51.80 -0.65
ARSA 148.7 316 iPnC 20:32:37.60 2.20
iSn 32:52.40 -1.95
OBKA 180.6 278 iPnC 20:32:40.70 1.32
isSn 32:56.60 -4.84
29.
2002-03-10 time: 8:31:32.46 UTC ML= 1.8
lat: 45.940N 1lon: 16.238E h= 0.2 km
erh= 6.7km erz= 8.1lkm
nr= 10 gap=101 rms=0.79
Locality: Croatia
Comments:
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sta dist azm phase hr mn sec res 33.
SISC 53.2 169 iPg 8:31:42.10 0.13
isg 31:48.90  -0.48 2002-03-21 time: 9:29:29.65 UTC ML= 0.6
CESS 60.2 273  iPgC  8:31:43.20  -0.01 lat: 45.788N lon: 18.446E h= 0.2 km
isg 31:50.30  -1.29 erh= 0.8km  erz=60.0km
DOBS 63.9 291 in 8:31:43.70 -0.17 nr= 5 gap:290 rms=0.60
esSg 31:51.10 -1.67 Locality: Beremend
VBY  90.5 238 ePg  8:31:48.10 -0.52 Comment s -
iSg 31:58.80 -2.42
BISS 116.2 313 ePg  8:31:52.30 -0.92 sta  dist azm phase hr mn sec res
RHK1 143.4 83 ePnD 8:31:58.90 1.55 RHK3 18.8 308 ePgC 9:29:32.90 ~0.11
eSn 32:13.00 -3.76 esg 29:34.50 -1.13
OBKA 144.8 296 iPnC 8:31:57.60 0.07 PKSM 49.4 18 ePgC 9:29:38.60 0.12
iSn 32:15.80 -1.29 eSg 29:44 .50 -0.86
ARSA 155.6 339 iPnC 8:32:00.40 1.53 PKS9 89.7 352 ePg 9:29:46.60 0.93
iSn 32:19.40 -0.07
RHK3 156.5 92 ePnC 8:31:57.60 -1.39 34.
Sn 32:15.40 -4.28
ﬁig; %;g‘g gi esn 8:32:00.10  -23.24 2002-03-21 time: 11:36:16.93 UTC ML= 1.5
: ebn - 8:32:01.50 ~1. 46 lat: 45.522N lon: 17.817E h= 0.4 km
sn 32:29.50 2-75 erh= 6.5km erz= 4.8km
30. nr= 7 gap=338 rms=0.62
Locality: Croatia
Comments:
2002-03-12 time: 11:16:43.35 UTC ML= 1.3
lat: 45.55IN lon: 17.385E h= 34.1 km sta  dist azm phase hr mn sec res
erh=15.0km erz= 1l4km RHK3 53.3 40 ePgC 11:36:26.50 0.05
nr= 6 gap=341 rms=0.57 esg 36:34.90 1.03
Locality: Croatia RHK1 67.1 17 iPgD 11:36:28.50 -0.41
Comments: esSg 36:38.00  -0.26
PKSM 99.9 40 ePgC 11:36:34.10 -0.66
sta dist azm phase hr mn sec res eSg 36:48.20 ~0.47
RHK3 77.6 61  iPgD 11:16:56.60 0.04 PKS8 164.7 24  iPnC 11:36:45.50 1.05
eSg 17:06.40 -0.45
RHK1 81.2 41 iPgD 11:16:56.40 -0.60 35,
eSg 17:07.80 0.15
PESM 122.1 93 eggc Pherriesse 2 2002-03-22 time: 11:22:13.83 UTC ML= 1.6
lat: 45.500N lon: 17.868E h= 10.0 km
31. erh= 3.1km erz=11.6km
nr= 6 gap=336 rms=0.49
Locality: Croatia
2002-03-16 time: 12:13:22.52 UTC ML= 2.2 Comments :
lat: 46.120N lon: 16.598E h= 17.1 km
erh= 5.4km erz= 7.4km sta dist azm phase hr mn sec res
nr= 9 gap=168 rms=0.64 RHK3 52.9 35 iPgD 11:22:24.00 0.56
Locality: Croatia eSg 22:32.20 1.26
Comments: RHK1 68.4 14 iPgD 11:22:25.90 -0.28
esg 22:35.40  -0.41
sta  dist azm phase hr mn sec res PKSM 99.4 37 iPgD 11:22:31.50 -0.16
DOBS 87.3 272 iP*C 12:13:37.30 -0.64 esg 22:44.70 -0.87
esS* 13:49.60 -0.37
CESS 89.3 259 eP*  12:13:38.70  0.45 36.
es* 13:51.60 1.07
REKL 1143 91 ePn dzeldidl.o0 o2 2002-03-22 time: 15:18:16.39 UTC ML= 1.5
BISS 127.4 297 ePn  12:13:43.30  0.04 lat: 45.736N lon: 17.355E h= 11.6 km
ARSA 150.1 327  iPnC 12:13:47.10  1.01 e Z;E;3gé3km erez 2.0k
sn 14:03.90 0.57 Locality: Croatia
3. Comments:
sta dist azm phase hr mn sec res
2002-03-17 time: 15:37:12.42 UTC ML= 0.5 RHK1 68.9 54 ePgD 15:18:28.60 -0.26
lat: 45.854N lon: 18.483E h= 0.4 km eSg 18:38.90 0.31
erh= 2.9%km  erz= 107km RHK3 72.0 76 iPgD 15:18:29.60 0.20
nr= 6 gap=266 rms=0.19 eSg 18:38.60 -0.96
Locality: Magyarbdly PKSM 112.8 62 ePnC 15:18:35.90 =-0.12
Comments: esn 18:51.40 0.07
sta dist azm phase hr mn sec res
RHK3 18.2 283 iPgC 15:37:15.50 -0.18
eSg 37:18.40 0.18
PKSM 41.6 17 ePgC 15:37:20.10 0.25
eSg 37:25.10 -0.55
RHK1 41.6 311 iPgC 15:37:19.90 0.05
eSg 37:25.80 0.14
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37.

2002-03-22 time: 15:33:03.75 UTC ML= 1.8
lat: 45.504N 1lon: 17.986E h= 2.2 km

erh= 7.5km erz= 116km

nr= 5 gap=333 rms=0.20
Locality: Croatia
Comments:

sta dist azm phase hr mn sec res

RHK3 47.9 26 ePg 15:33:12.50 0.19

Foldrengés paraméterek

RHK1 66.4 6 iPgDh 15:33:15.60 -0.02
eSg 33:24.50 -0.38
PKSM 93.7 33 ePgC 15:33:20.20 -0.29
PKS9 122.5 11 eSg 15:33:42.90 0.21
38.
2002-03-26 time: 16:45:02.31 UTC ML= 2.1
lat: 45.878N lon: 16.233E h= 0.2 km
erh= 4.0km erz= 3.4km
nr= 10 gap=161 rms=0.42
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
CESS 60.7 280 ePgC 16:45:13.40 0.26
iSg 45:19.80 -1.79
DOBS 66.4 297 iPg 16:45:13.90 -0.27
VBY 86.7 241 iPg 16:45:17.90 0.11
iSg 45:27.30 -2.56
LJU 133.1 278 ePn 16:45:24.80 -1.11
iSn 45:41.20 -3.11
CEY 141.3 264 iPnD 16:45:27.00 0.07
eSn 45:44.30 -1.84
RHK1 144.8 80 ePn 16:45:27.30 -0.07
eSn 45:46.80 -0.12
OBKA 147.7 298 iPnC 16:45:28.00 0.26
iSn 45:43.30 -4.27
ARSA 162.0 340 iPnC 16:45:29.40 -0.11
iSn 45:45.70 -5.03
vOoYy 182.2 275 ePn 16:45:32.30 0.26
eSn 45:55.20 -0.02
PKSM 190.0 79 ePnC 16:45:37.70 4.69
eSn 45:59.90 2.94
MOA 265.6 326 iPnC 16:45:44.00 1.57
iSn 46:10.90 -2.82

275,90,—-60

5,30,-180

39.

2002-03-28 time: 13:29:12.61 UTC ML= 1.0
lat: 47.660N 1lon: 18.752E h= 10.0 km

erh=15.2km erz=48.2km

nr= 6 gap=209 rms=0.49
Locality: Dag
Comments:

sta dist azm phase hr mn sec res

BUD 28.3 134 ePg

13:29:17.20 -0.78

eSg 29:22.70 0.54
PKSG 40.4 222 ePgC 13:29:20.00 -0.04
eSg 29:26.00 0.17
PSZ 90.3 71 ePg 13:29:29.40 0.56
eSg 29:41.20 -0.29
40.
2002-03-28 time: 13:34:24.72 UTC ML= 1.2
lat: 47.503N 1lon: 18.890E h= 10.0 km
erh= 9.3km erz= 8.8km
nr= 6 gap=167 rms=0.22
Locality: Budakeszi
Comments:
sta dist azm phase hr mn sec res

BUD 10.3 102  iPgC

13:34:27.10 -0.18

eSg 34:29.60 0.32
PKSG 39.7 252 iPgC 13:34:32.00 -0.02
eSg 34:37.80 0.08
PSZ 88.4 59 ePg 13:34:41.00 0.40
eSg 34:52.70 -0.29
41.
2002-04-04 time: 2:10:58.52 UTC ML= 2.0
lat: 45.693N 1lon: 16.739E h= 21.9 km
erh=12.0km erz=15.5km
nr= 13 gap=180 rms=1.30
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
CESS 103.9 287 ePn 2:11:16.50 0.71

eSn
DOBS 110.8 297 iPn
VBY 117.6 260 iPn

N
=
=
=
[€)]
©
o
|
o
-
[€)]

eSn 11:31.30 -0.99
RHK3 119.8 79 ePn 2:11:17.40 -0.37
eSn 11:30.30 -2.49
PKS9 155.0 50 ePn 2:11:23.80 1.64
eSn 11:41.40 0.80
PKSM 158.3 69 iPnD 2:11:20.90 -1.68
eSn 11:41.30 -0.04
PKS8 199.1 49 ePn 2:11:30.90 3.23
eSn 11:52.90 2.50
42.
2002-04-08 time: 12:15:27.00 UTC ML= 1.5
lat: 45.613N lon: 18.018E h= 15.0 km
erh= 6.9km erz= 3.0km
nr= 7 gap=277 rms=0.43
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res

RHK3 36.0 31 iPgD
RHK1 54.1 5 iPgD
Sg
PKSM 82.3 36 iP*C
es*
PKS9 110.1 11 ePn
ARSA 264.4 314 iPnD
MOA 379.5 311 iPnD

12:15:34.00 0.04
12:15:36.70 -0.33

12:15:46.90 1.05
12:16:03.70 -1.38
12:16:18.80 -0.64
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47 .
43.
2002-05-02 time: 11:02:23.22 UTC ML= 1.3
2002-04-08 time: 19:10:56.71 UTC ML= 1.8 lat: 45.653N lon: 17.393E h= 16.4 km
lat: 48.196N lon: 19.521E h= 6.1 km erh= 2.3km erz= 1.8km
erh=11.9%km erz= 4.5km nr= 6 gap=339 rms=0.07
nr= 5 gap=275 rms=0.40 Locality: Croatia
Locality: Négradszakal Comments:
Comments:
sta dist azm phase hr mn sec res
RHK3 72.0 68 iP*C 11:02:36.40 0.02
sta dist azm phase hr mn sec res eS* 02:46.60 -0.04
PSZ 41.6 138 ePgC 19:11:04.30 0.09 RHK1 72.4 47 iP*D 11:02:36.50 0.05
eSg 11:07.70 -2.37 es* 02:46.70 -0.07
PENC 48.5 202 ebPgh 19:11:05.30 -0.14 PKSM 115.0 57 iPnC 11:02:42.40 -0.09
eSg 11:10.00 -2.26 eSn 02:57.70 0.17
PKSG 123.2 223 ePn 19:11:17.80 -0.52 48.
PKS7 130.6 192 ePnC 19:11:20.00 0.76
esn 11:33.40  -3.42 2002-05-03 time: 5:27:38.26 UTC ML=2.3
PKSN 146.8 170 Sn 19:11:36.90  -3.51 lat: 47.948N lon: 16.477E h= 10.0 km
PKS8 159.7 203 ePn 19:11:22.80 -0.07 erh=11.8km
PKS6 177.5 179 eSn  19:11:48.00 0.76 Locality: Austria
Comments:
44. Reported by NEIC
2002-04-15 time: 10:23:30.57 UTC ML= 1.5 49.
lat: 45.544N lon: 17.673E h= 19.9 km
erh= 6.1km  erz= 5.8km 2002-05-03 time: 11:11:54.81 UTC ML= 1.1
nr= 6 gap=337 rms=0.60 lat: 46.084N lon: 18.130E h= 5.7 km
Locality: Croatia erh= 0.3km erz= 0.6km
Comments: nr= 6 gap=140 rms=0.03
Locality: Kévagbdszblds
sta dist azm phase hr mn sec res Comments: explosion
RHK3 59.5 50 eP*C 10:23:41.00 -0.50
es* 23:49.40 -0.63 sta dist azm phase hr mn sec res
RHK1 69.1 27  eP*D 10:23:43.00 0.04 RHK1 4.5 291 ePgC 11:11:56.10 0.00
es* 23:52.50  -0.13 esg 11:57.10  -0.01
PKSM 105.7 45 ePnD 10:23:48.60 0.36 RHK3 23.4 156 iPgC 11:11:59.10 ~0.01
eSn 24:04.00 1.98 esg 12:02.50 0.03
PKSM 42.0 70 iPgD 11:12:02.40 0.03
45. eSg 12:08.20  -0.07
2002-04-22 time: 11:24:45.33 UTC ML= 0.7 50.
lat: 46.171N 1lon: 18.294E h= 8.1 km
erh= 1.0km  erz= 4.5km 2002-05-04 time: 9:54:40.63 UTC ML= 1.9
nr= 5 gap=196 rms=0.09 lat: 46.239N lon: 16.930E h= 20.5 km
Locality: Zobékpuszta erh= 5.7km erz= 5.7km
Comments: explosion nr= 12 gap=157 rms=0.62
Locality: Zzakany
sta dist azm phase hr mn sec res Comments :
RHK1 18.7 245 iPgC 11:24:48.90 -0.06
eSg 24:51.90 0.10 sta dist azm phase hr mn sec res
PKSM 27.2 80 ePgC 11:24:50.50 0.10 RHK1 89.9 100 ePgD  9:54:56.40 0.22
eSg 24:54.20  -0.15 esg 55:07.90  -0.40
RHK3 31.2 186 eSg  11:24:55.60 0.04 RHK3 109.5 111  iPnD  9:54:59.00 0.28
eSn 55:12.40 -0.43
6. PKS9 110.7 70  ePn 9:54:59.90 1.03
eSn 55:14.70 1.60
2002-04-30 time: 22:58:42.59 UTC ML= 0.6 DOBS 113.2 265 iPn 9:54:58.70 -0.48
lat: 47.267N lon: 18.138E h= 0.2 km CESS 117.2 255 iPn 9:55:00.10 0.43
erh= ***km erz= ***km PKSM 132.1 091 ePnC 9:55:01.60 0.06
nr= 5 gap=252 rms=0.20 esSn 55:17.30 -0.54
Locality: Isztimér PKS8 151.7 62 ePnC 9:55:02.90 -1.08
Comments: eSn 55:21.00 -1.18
sta dist azm phase hr mn sec res 51.
PKSG 23.6 54 iPgD 22:58:46.80 -0.01
esg 58:50.00  -0.10 2002-05-07 time: 10:10:26.35 UTC ML= 1.1
PKS7 81.3 107  eSg = 22:59:08.50 0.05 lat: 47.466N lon: 18.493E h= 1.4 km
PKSM 123.5 162  iPgD 22:59:04.70 0.05 erhe 9.1km erz= 7.0km
esSg 59:19.10 -2.75 nr= 6 gap=305 rms=0.45

Locality: Vértes mt.
Comments: explosion

38



Hypocenter Parameters
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RHK3 28.7 187 ePgC 11:35:34.30 -0.06
eSg 35:38.90 0.32
PKS8 86.4 20 ePg 11:35:45.20 0.74
eSg 35:56.10 -0.47
56.
2002-05-20 time: 20:05:13.67 UTC ML= 1.5
lat: 46.371N lon: 17.830E h= 12.0 km
erh= 3.3km erz= 2.3km
nr= 15 gap=232 rms=0.51
Locality: Kaposvar
Comments:
sta dist azm phase hr mn sec res
RHK1 35.8 148 iPgD 20:05:20.70 0.30
eSg 05:25.50 -0.15
PKS9 41.9 55 iPgC 20:05:21.70 0.25
eSg 05:27.80 0.27
RHK3 62.6 148 iPgD 20:05:25.10 0.05
eSg 05:33.00 -0.92
PKSM 64.9 106 ePg 20:05:25.10 -0.36
eSg 05:35.50 0.84
PKS8 85.9 49 ePgC 20:05:28.40 -0.75
eSg 05:40.20 -1.03
PKSG 121.2 21 iPnD 20:05:34.30 0.02
eSn 05:49.50 -0.86
PKS7 126.5 54 ePn 20:05:35.70 0.76
eSn 05:51.10 -0.43

PKS6 135.5 79 ePn 20:05:

sta dist azm phase hr mn sec res
PKSG 11.3 223 iPgC 10:10:28.30 -0.09
eSg 10:29.10 -0.88
PKS8 66.8 168 iPgC 10:10:38.10 -0.17
eSg 10:47.00 -0.57
PKS9 99.1 189 iPgC 10:10:44.80 0.76
PKSM 139.9 175 iPnC 10:10:50.50 -0.14
eSn 11:05.40 -4.19
52.
2002-05-07 time: 12:02:36.08 UTC ML= 0.7
lat: 47.306N lon: 18.624E h= 10.0 km
erh=20.8km erz=28.4km
nr= 6 gap=237 rms=0.98
Locality: Vereb
Comments:
sta dist azm phase hr mn sec res
PKSG 20.1 299 iPgh 12:02:39.90 -0.19
eSg 02:43.60 0.38
PKS8 47.6 175 ePgD 12:02:45.10 0.33
eSg 02:52.40 0.85
PKS9 84.1 198 ePg 12:02:51.20 0.00
eSg 02:55.40 -7.60
53.
2002-05-08 time: 14:57:04.92 UTC ML= 2.9
lat: 47.811N 1lon: 20.188E h= 14.8 km
erh= 4.9%km erz= 3.3km
nr= 7 gap=282 rms=0.20
Locality: Téfalu
Comments: felt 4 EMS
sta dist azm phase hr mn sec res
PSZ 25.0 298 iPgC 14:57:10.00 -0.11
eSg 57:13.90 -0.26
PENC 68.0 268 iPgD 14:57:17.60 0.26
eSg 57:27.00 -0.03
BUD 94.8 247 eP* 14:57:21.70 0.00
eS* 57:34.90 0.11
RHK1 249.3 220 iPnC 14:57:40.70 -0.45
eSn 58:08.50 -0.90
54.
2002-05-13 time: 10:56:41.41 UTC ML= 1.3
lat: 45.521IN 1lon: 17.715E h= 12.6 km
erh= 2.6km erz= 1.0km
nr= 6 gap=338 rms=0.10
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
RHK3 58.8 46 ePgD 10:56:52.10 -0.05
eSg 57:00.50 -0.02
RHK1 70.0 24 iPgDh 10:56:54.20 0.09
eSg 57:03.80 -0.22
PKSM 105.2 43 iPnD 10:56:59.90 -0.05
eSn 57:14.70 0.29
55.
2002-05-13 time: 11:35:28.94 UTC ML= 1.0
lat: 46.148N lon: 18.296E h= 10.0 km
erh= 2.1lkm erz= 6.4km
nr= 8 gap=128 rms=0.36
Locality: Vasas
Comments:
sta dist azm phase hr mn sec res
RHK1 17.9 252 iPgC 11:35:32.50 -0.10
eSg 35:35.60 0.15
PKSM 27.6 75 ePgC 11:35:33.70 -0.48
eSg 35:38.50 0.22

57.
2002-05-21 time: 9:38:57.78 UTC ML= 1.5
lat: 45.554N lon: 17.729E h= 16.0 km
erh= 3.8km erz= 1.3km
nr= 6 gap=337 rms=0.15
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
RHK3 55.4 47 iPgD 9:39:08.00 -0.08
eSg 39:16.30 0.18
RHK1 66.2 24 ePgC 9:39:09.80 -0.14
eSg 39:19.50 0.08
PKSM 101.8 44 iPnD 9:39:15.60 0.14
eSn 39:28.80 -0.45
58.
2002-05-22 time: 22:57:19.23 UTC ML= 0.6
lat: 45.942N 1lon: 17.625E h= 16.7 km
erh= 0.3km erz= 0.lkm
nr= 5 gap=327 rms=0.01
Locality: Kastélyosdombd
Comments:
sta dist azm phase hr mn sec res
RHK1 39.0 64 ePg 22:57:26.80 0.00
RHK3 49.1 97 iPgDh 22:57:28.50 0.01
eSg 57:35.70 -0.02
PKSM 84.1 69 eP*C 22:57:34.20 -0.01
es* 57:45.90 0.01
59.
2002-05-27 time: 10:45:01.20 UTC ML=
lat: 45.88IN 1lon: 16.006E h= 3.2 km
erh= 4.9%km erz= 4.9%km
nr= 18 gap= 95 rms=1.37
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
CRES 43.1 262 iPg 10:45:08.80 -0.12
isg 45:14.90 -0.03
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CESS 43.3 284 iPg  10:45:09.20 0.24 DOBS 106.9 308  ePg 2:00:40.50  -0.46
esg 45:14.40  -0.62 esg 00:55.60 -0.24

DOBS 51.2 306 ePg 10:45:10.10 -0.26 RHK1 132.8 63 ePnD  2:00:45.00 -0.26
Sg 45:17.00 -0.51 eSn 01:01.20 -2.30

SISC 53.7 148  iPg  10:45:11.35 0.54 RHK3 137.6 74 ePnD  2:00:45.60 -0.26
isg 45:16.65 -1.66 esn 01:01.90 -2.66

VBY  71.8 234 ePg  10:45:13.70 -0.34 LJU 166.0 289  iPn 2:00:50.20 0.80
esg 45:23.10  -0.95 eSn 01:09.20 -1.67

BISS 108.9 322 ePg  10:45:19.50 -1.16 CEY 166.9 277 iPn 2:00:48.30 -1.21
CEY 123.8 263 ePn  10:45:23.30 0.04 esn 01:09.30 -1.77
esn 45:39.70  -0.77 NVLJ 172.4 230  iPn 2:00:50.42 0.23

OBKA 132.4 302  iPnC 10:45:27.20 2.86 isn 01:10.59 -1.69
iSn 45:41.70  -0.69 PKS9 176.0 49  iPnC  2:00:50.50 -0.14

ARSA 156.7 346  iPnC 10:45:28.70 1.33 esn 01:14.20 1.12
isn 45:44.10  -3.68 PKSM 177.8 66 ePnC  2:00:50.50  -0.37

RHK1 162.1 81 ePn  10:45:30.50 2.45 eSn 01:14.80 1.32
OBKA 187.8 304  iPnC  2:00:51.70 -0.41

60. isn 01:15.50  -0.20
ARSA 204.3 337  iPnC  2:00:54.30 0.13

2002-05-27 time: 11:35:50.81 UTC ML= 2.1 iSn 01:16.30  -3.06
lat: 47.686N lon: 19.455E h= 10.0 km VoY 213.4 284  ePn 2:00:56.60 1.30
erh= ———km  erz= —--km esn 01:22.90 1.53

nr= 3 gap=260 rms=0.00 TRI 218.1 274 ePn 2:00:57.56 1.67
Locality: Iklad PKSG 248.1 35 ePn 2:01:00.20 0.56
Comments: explosion PKS6 260.3 64 ePnC  2:01:00.80 -0.35
esn 01:42.30  10.51

sta dist azm phase hr mn sec res PKS7 260.5 50  ePn 2:01:09.00 7.82
PENC 17.4 312 ePgC 11:35:54.40 0.00 esn 01:37.30 5.46
eSg 35:57.20 0.00 PTCC 265.2 291  ePn 2:01:02.46 0.69

PS7 41.9 52 ePgD 11:35:58.50 0.00 PKSN 296.0 60 eSn 2:01:52.90 13.18
MOA 309.1 326 iPnD  2:01:08.00 0.76

61. iSn 01:40.30  -2.33
KHC 456.6 331  ePn 2:01:26.40 0.77

esn 02:12.00  -3.35

2002-06-08 time: 11:24:15.09 UTC ML= 2.4
lat: 46.150N 1lon: 16.321E h= 1.2 km

erh= 1.9km erz= 2.0km &3

nr= 15 gap=133 rms=0.35
Locality: Croatia 2002-06-09 time: 17:22:38.02 UTC ML= 1.2
Comments lat: 45.794N 1lon: 18.383E h= 0.8 km
erh= 5.6km erz=79.3km
sta  dist azm phase hr mn sec res nr= 8 . gap=294 rms=0.49
PTJ  39.5 225 iPgD 11:24:21.90 =-0.25 Locality: Sikldsnagyfalu
Sg 24:27.70 0.05 Comments:
DOBS 65.8 270 ePg 11:24:26.40 -0.44
eSg 24:35.70 ~0.31 sta dist azm phase hr mn sec res
CESS 69.2 254 iPg 11:24:27.30 ~0.15 RHK3 14.8 317 iPgD 17:22:40.60 -0.06
isg 24:37.50 0.41 esg 22:42.60  -0.12
CRES 75.9 242 ePg 11:24:28.10 -0.55 RHK1 41.4 325 iPgDh 17:22:45.10 -0.31
esg 24:40.40 1.17 esg 22:50.30  -0.88
VBY 109.5 229 iPg 11:24:34.50 ~0.14 PKSM 50.6 23 iPgD 17:22:46.90 -0.15
isg 24:49.60 -0.29 eSg 22:53.40 -0.70
RHK1 135.7 92 ePn 11:24:39.60 0.71 PKS9 88.5 355 iPgC 17:22:54.70 0.87
esn 24:54.60 -2.86 esg 23:06.70 0.55
ARSA 136.8 333 iPnD 11:24:39.00 -0.02
isn 24:57.50 -0.19 64.
OBKA 142.2 286 iPnC 11:24:40.10 0.40
iSn 24:59.20 0.30 2002-06-12 time: 14:49:05.98 UTC ML= 1.8
lat: 45.759N lon: 17.278E h= 10.0 km
62. erh=11.0km erz=11.6km
nr= 10 gap=181 rms=0.76
2002-06-09 time: 2:00:21.87 UTC ML= 2.7 Locality: Croatia
lat: 45.556N lon: 16.552E h= 1.6 km Comments:
erh= 3.4km erz= 3.2km
nr= 21 gap=156 rms=0.69 sta dist azm phase hr mn sec res
Locality: Croatia RHK1 72.4 59 iPgD 14:49:18.80  -0.23
Comments - esg 49:28.90  -0.32
RHK3 77.3 79 iPgD 14:49:19.80 -0.09
sta  dist azm phase hr mn sec res esg 49:30.50 -0.24
SISC 17.0 236 iPgD 2:00:25.49 0.57 CRES 141.7 273 iPn 14:49:29.40 0.00
iSg 00:27.81 0.52 iSn 49:46.40 -1.27
PTJ 60.0 310 iPgC 2:00:32.90 0.31 CESS 142.9 280 ePn 14:49:30.80 1.25
Sg 00:40.50 ~0.44 iSn 49:47.80 -0.13
CRES 90.3 289 ePg 2:00:37.40 -0.61 DOBS 146.8 287 iPn 14:49:31.70 1.67
CESS 96.6 299 iPg 2:00:38.90 ~0.22 VBY 160.1 260 iSn 14:49:51.10 -0.66
VBY 101.4 267 iPgC 2:00:38.80 -1.18
eSg 00:50.80 -3.30

40



Hypocenter Parameters Foldrengés paraméterek

65. DOBS 161.1 272 iPn 22:10:23.70 -0.15
CESS 162.2 266 ePn 22:10:24.20 0.22
2002-06-18 time: 10:13:36.96 UTC ML= 1.5 CRES 164.3 260 iPn  22:10:24.40 0.08
lat: 47.440N lon: 18.481E h= 2.4 km PKS6 165.1 70 an 22:10:24.50 0.15
erh= 0.7km erz= 1.8km BISS 196.7 288 }Pn 22:10:28.10 -0.19
nr= 5 gap=295 rms=0.21 ARSA 202.1 310 iPnC 22:10:29.40 0.44
Locality: Vértes mt.
Comments: explosion 69.
sta dist azm phase hr mn sec res 2002-07-03 time: 22:10: 0.85 UTC ML=2.7
PKSG 8.7 232 iPgC 10:13:38.50 -0.06 lat: 46.672N 1lon: 16.209E h= 10.0 km
eSg 13:39.30 -0.51 erh=24.4km
PKS8 64.1 167 iPgC 10:13:48.50 0.09 Locality: Slovenia
eSg 13:57.00 -0.34 Comments:
PKS9 96.0 189 ePgC 10:13:54.40 0.29 Reported by NEIC
66. 70.
2002-06-19 time: 15:06:40.14 UTC ML= 1.7 2002-07-04 time: 2:40: 3.18 UTC ML=
lat: 45.533N 1lon: 17.833E h= 0.1 km lat: 45.787N lon: 16.257E h= 10.0 km
erh=11.3km erz= 7.0km erh=28.7km erz= km
nr= 10 gap=240 rms=0.95 Locality: Croatia
Locality: Croatia Comments:
Comments: Reported by NEIC
sta dist azm phase hr mn sec res 71.
RHK3 51.6 39 ePgC 15:06:49.40 0.05
RHK1 65.6 17  iPgD 15:06:52.20 0.35 2002-07-07 time: 14:20:21.55 UTC ML= 2.6
esg 07:00.40  -0.58 lat: 46.126N lon: 17.021E h= 10.0 km
PKSM 98.1 40 inC 15:06:57.10 -0.56 erh= 5.3km erz= 7.2km
esSg 07:09.30 -2.03 nr= 16 gap=151 rms=0.90
PKS9 122.1 16 ePg 15:07:02.40 0.46 Locality: Croatia
PKS8 163.1 24 iPnC 15:07:09.10 1.60 Comments :
eSn 07:28.90 0.05
CRES 187.9 280 an 15:07:11.60 1.01 sta dist azm phase hr mn sec res
DOBS 196.0 290 iPn 15:07:10.00 -1.60 RHK1 81.6 92 ePg 14:20:36.00 ~0.23
eSg 20:45.10 -2.58
67. DOBS 119.9 271 ePn  14:20:42.60 0.34
eSn 20:58.20 -0.21
2002-06-22 time: 5:42:34.29 UTC ML= 1.7 CESS 121.7 262 ePn 14:20:42.50 0.02
lat: 46.603N lon: 19.864E h= 10.0 km eSn 20:58.40 -0.41
erh=18.2km erz= 9.5km CRES 125.6 255 iPn 14:20:43.30 0.33
nr= 7 gap=244 rms=0.97 iSn 20:58.50 -1.17
Locality: Petdéfiszallés VBY 153.5 243 ePn 14:20:49.40 2.95
Comments: eSn 21:06.00 0.13
BISS 156.8 292 ePn 14:20:47.30 0.45
sta dist azm phase hr mn sec res esn 21:06.20 -0.39
PKSN 32.8 0 iPgD 5:42:40.20 -0.20 ARSA 169.5 317 iPnC 14:20:49.30 0.86
eSg 42:42.40 -2.717 iSn 21:08.20 -1.22
PKS8 95.8 289 iPgC 5:42:51.30 -0.19 MOA 283.9 312 iPnC 14:21:04.90 2.20
eSg 43:06.10 1.19 isSn 21:35.20 0.39
PKSM 103.6 245 iP*C 5:42:51.50 -1.35
eS* 43:05.90 -1.43 2.
PKS9 121.5 269 ePn 5:42:55.90 0.71
esn 43:14.50 3.00 2002-07-23 time: 10:28:44.92 UTC ML= 1.9
PKSG 142.4 308 ePn 5:43:00.10 2.31 lat: 45.507N lon: 17.840E h= 0.3 km
eSn 43:19.30 3.18 erh= ---km erz= ---km
PSz 146.3 1 ePn 5:42:57.90 -0.39 nr= 4 gap=337 rms=0.14
esSn 43:12.90 -4.11 Locality: Croatia
RHK1 148.7 248 ePnC 5:43:00.00 1.42 Comments :
eSn 43:22.20 4.67
sta dist azm phase hr mn sec res
68. RHK1 68.2 16 iPgD 10:28:57.00 -0.10
eSg 29:06.50 -0.10
2002-07-02 time: 22:09:58.01 UTC ML= PKSM 100.1 38 ePg 10:29:02.70 -0.09
lat: 46.087N 1lon: 17.552E h= 10.0 km PKS9 124.7 16 iPgC 10:29:07.40 0.20
erh= 2.4km erz= 1.9km
nr= 10 gap=179 rms=0.23 73.
Locality: Homokszentgydrgy
Comments: 2002-07-29 time: 11:41:31.41 UTC ML=
lat: 47.578N 1lon: 16.331E h= 0.1 km
sta dist azm phase hr mn sec res erh=77.4km erz=49.2km
PKS9 78.9 45 iPgD 22:10:12.30 0.09 nr= 6 gap=184 rms=0.36
PKSM 85.3 81 iPgC 22:10:13.40 0.05 Locality: Austria
PKS8 123.3 44 iPnC 22:10:18.60 -0.54 Comments :
PKSG 158.6 24 iPnD 22:10:23.60 0.06
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PKS8 54.7 162 ePgC 4:32:42.70 -0.03
sta dist azm phase hr mn sec res PKS9 85.5 189 eSg 4:33:00.00 -0.17
SOP 20.7 56 ePg 11:41:34.80 -0.31 PKSM 127.0 173 ePn 4:32:54.00 0.12
eSg 41:37.90 -0.09 eSn 33:07.90 -2.52
ARSA 71.0 239 iPgD 11:41:44.20 0.11
isg 41:53.60 -0.38 78.
MOA 157.9 281 iPnD 11:41:58.80 0.69
isn 42:18.80  -0.14 2002-09-17 time: 8:58:55.97 UTC ML= 0.5
lat: 47.305N 1lon: 18.576E h= 10.0 km
/4. erh=11.0kn erz= 3.1lkm
nr= 6 gap=226 rms=0.27
2002-08-01 time: 10:27:01.89 UTC ML= 1.5 Locality: Lovasberény
lat: 45.983N 1lon: 18.357E h= 1.6 km Comments:
erh= 0.1km erz= 0.8km
nr= 5 gap=260 rms=0.07 sta dist azm phase hr mn sec res
Locality: Peterd PKSG 17.0 305 iPgD 8:58:59.30 -0.19
Comments: eSg 59:02.60 0.36
PKS8 48.0 171 iPgD 8:59:04.80 0.08
sta dist azm phase hr mn sec res eSg 59:11.20 -0.34
RHK1 25.3 300 ePgC 10:27:06.40 -0.02 PKSM 121.6 178 ePn 8:59:17.20 0.32
eSg 27:09.80 -0.15 eSn 59:31.00 -2.20
PKSM 33.6 41 ePgC 10:27:07.90 0.00
eSg 27:12.50 -0.09 79.
PKS9 67.4 355 iPgC 10:27:14.00 0.07
2002-09-20 time: 13:45:25.79 UTC ML= 1.8
5. lat: 45.55IN lon: 16.504E h= 4.1 km
erh=12.4km erz= 9.8km
2002-09-01 time: 8:13:32.30 UTC ML= 1.7 nr= 9 gap=166 rms=0.96
lat: 46.019N lon: 17.209E h= 22.1 km Locality: Croatia
erh=10.4km erz= 7.4km Comments:
nr= 11 gap=179 rms=0.80
Locality: Heresznye sta dist azm phase hr mn sec res
Comments: CRES 87.0 291 iPg 13:45:41.60 0.25
VBY 97.6 267 iPg 13:45:42.60 -0.63
sta dist azm phase hr mn sec res iSg 45:55.60 -1.23
RHK1 67.6 83 ePgD 8:13:43.90 -0.57 DOBS 104.4 310 ePg 13:45:45.00 0.56
eSg 13:55.20 1.24 RHK1 136.4 64 iPnD 13:45:49.00 -0.30
PKS9 103.8 53 iPnC 8:13:50.30 0.77 eSn 46:04.90 -2.75
eSn 14:03.90 0.93 CEY 163.3 277 iPn 13:45:54.30 1.65
PKSM 112.8 79 ePnC 8:13:50.50 -0.15 NVLJ 169.1 230 iPn 13:45:54.32 0.95
eSn 14:04.30 -0.66 isSn 46:14.06 -0.83
DOBS 135.4 276 ePn 8:13:53.50 0.03
CRES 137.5 261 ePn 8:13:54.30 0.56 80.
eSn 14:09.00 -1.46
PKS8 147.8 50 ePnD  8:13:54.20  -0.82 2002-09-21 time: 2:27:52.76 UTC ML=2.3
esn 14:10.50  -1.83 lat: 47.933N lon: 16.561E h= 10.0 km
erh=11.5km
/6. Locality: Austria
Comments: Felt (III) at Ebreichs
2002-09-04 time: 8:36:22.86 UTC ML= 1.6 Reported by NEIC
lat: 47.438N 1lon: 18.377E h= 6.3 km
erh= 7.0km erz= 1.0km 81.
nr= 6 gap=344 rms=0.60
Locality: Vértes mt. 2002-09-21 time: 11:46:41.48 UTC ML= 2.1
Comments: explosion lat: 46.293N lon: 16.633F h= 11.3 km
erh= 2.1km erz= 1.2km
sta dist azm phase hr mn sec res nr= 6 gap=172 rms=0.15
PKSG 5.2 169 ePgC 8:36:23.90 -0.42 Locality: Croatia
eSg 36:24.60 -0.85 Comments :
PKS9 94.9 185 iPgC 8:36:40.40 0.56
eSg 36:53.40 0.32 sta dist azm phase hr mn sec res
PKSM 137.8 172 ePnC 8:36:46.20 -0.07 DOBS 91.2 260 iPg 11:46:57.70 -0.19
eSn 37:02.90 -1.63 isg 47:10.80 0.12
CRES 104.7 240 ip* 11:47:00.30 0.21
17 is* 47:14.50  -0.11
RHK1 113.4 101 ePn 11:47:01.20 -0.01
2002-09-06 time: 4:32:32.68 UTC ML= 1.1 eSn 47:14.10 -2.51
lat: 47.347N lon: 18.453E h= 13.1 km BISS 122.2 289 eSn 11:47:18.50 -0.05
erh= 5.0km erz= 2.3km
nr= 6 gap=205 rms=0.26
Locality: Géant
Comments:
sta dist azm phase hr mn sec res
PKSG 6.9 317 iPgC 4:32:35.50 0.18
eSg 32:37.00 -0.37
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82. eSn 50:25.40 0.84

0JC 298.0 357 ePn  18:49:54.80 1.40

2002-09-23 time: 2:08: 6.93 UTC ML=2.2 esSn 50:26.10  -0.32

lat: 45.930N lon: 16.087E h= 10.0 km ARSA 340.3 265 iPnC 18:49:59.90 1.24

erh=13.8km iSn 50:35.50 -0.29

Locality: Croatia DOBS 379.4 246 eSn  18:50:42.20 -2.27

Comments : DPC 412.8 319 ePn  18:50:09.00 1.29

Reported by NEIC eSn 50:51.20 -0.69

MOA 432.5 275  iPnC 18:50:12.30 2.14

83. isn 50:57.50 1.24

KSP 456.1 324  iPnD 18:50:14.90 1.79

. esn 51:00.50 -1.00

2002-09-24 time: 18:04:15.92 UTC ML=2.2 PRU  485.3 304  oPn  18:50.17 .10 0 35
lat: 45.544N lon: 16.000E h= 10.0 km :

esn 51:05.90 -2.08

. erh=14.2km KHC 508.5 290 ePn  18:50:20.90 1.26

Locality: Croatia esn 51:11.50 -1.62

Comments : BRG 576.6 310 Pn  18:50:28.80 0.67

Reported by NEIC esn 58:29.50 421.26

CLL 658.7 309 iPn  18:50:38.80 0.43

84.

2002-10-04 time: 9:22:21.90 UTC ML= 1.9
lat: 47.664N lon: 19.479E h= 0.6 km

erh= ---km erz= ---km 45,25,-100
nr= 4 gap=266 rms=0.10
Locality: Aszdd
Comments:
sta dist azm phase hr mn sec res
PENC 20.4 314 iPgD 9:22:25.50 -0.05
eSg 22:28.40 0.00
PSZ 42.1 48 ePg 9:22:29.60 0.18
eSg 22:35.20 -0.09

85.

2002-10-10 time: 2:16:26.54 UTC ML=2.3
lat: 45.652N lon: 16.033E h= 10.0 km
erh=26.8km
Locality: Croatia 236,65,-85

Comments:
Reported by NEIC

86.
2002-10-12 time: 18:49:11.06 UTC ML= 3.3 87.
lat: 47.543N lon: 20.010E h= 14.6 km
erh= 1.9%km erz= 1.3km 2002-10-14 time: 15:33:32.99 UTC ML= 2.1
nr= 24 ~ 9ap=200 rms=0.52 lat: 45.959N lon: 17.152E h= 10.0 km
Locality: Jaszapati erh=31.2km erz=21.5km
Comments: felt 4-5 EMS nr= 5 gap=174 rms=0.61
Locality: Croatia
sta dist azm phase hr mn sec res Comments :
PSZ  42.6 348 ePgC 18:49:19.00 -0.11
isg 49:25.10  -0.28 sta dist azm phase hr mn sec res
PENC 61.2 297 ePgC 18:49:22.60 0.30 RHK1 73.2 78 iPgD 15:33:46.10 -0.08
eSg 49:31.70 0.64 esg 33:56.30 -0.16
PKSN 72.6 189  iPgC 18:49:24.60 0.31 CRES 132.3 264 ePn  15:33:56.70 1.46
eSg 49:34.40 -0.21 iSn 34:12.00 -0.60
BUD 74.5 265 ePg  18:49:24.80 0.17 VBY 155.9 251 eSn  15:34:17.90 0.05
eSg 49:34.00 -1.21
PKS7 84.6 229 eP*D 18:49:26.30 -0.02 8s.
es* 49:38.70 0.49
FKSG 123.2 262 iPnD 18:79:92.00 940 2002-10-14 time: 19:23:25.16 UTC ML= 1.8
PKS9 169.1 231 ePnD 18:49:36.80 -0.52 tat: 46.153N igﬁi é6éii1E Zzzfoéogiﬁ
eSn 50:00.30 2.51 o B
PKSM 181.1 215 ePn  18:49:37.90 -0.91 o 13t - 2?p2143 rms=1.11
eSn 49:58.50  -1.95 pooa LLYT broatia
RHK1 218.1 223  iPnD 18:49:42.70 -0.73 CMmENLS :
MODS 224.0 294 2?2 18-Zg321'28 _éljj sta  dist azm phase hr mn sec res
. PRZEns. e PTJ  49.9 236 ePg 19:23:34.80 0.55
esn 50:09.20 0.78 oSa 531050 -0 .88
. i :49:45., .7 e :
2T 229.3 288 iPn  18:49:45.60  0.78 DOBS 78.9 270  iPg  19:23:39.10  -0.26
esn 50:10.60 -0.56 isq 53:49.10  -1.34
KC 289.7 2 P 18:49:54. 1. T
OKC 289.7 332 ePn  18:49:54.00 65 CRES 87.9 246 iPg 19:23:41.30  0.35



Foldrengés paraméterek Hypocenter Parameters

iSg 23:52.60 -0.68 sta dist azm phase hr mn sec res
RHK1 122.6 93 ePn  19:23:46.30 0.09 PSZ  43.0 345 ePgC  2:52:23.40 0.23
esn 24:00.60 -2.02 isg 52:29.30 -0.18
ARSA 142.7 329  iPnD 19:23:49.10 0.40 PENC 63.3 296 ePgC  2:52:26.80 0.13
iSn 24:05.50 -1.57 eSg 52:36.20 0.48
OBKA 154.7 285 iPnC 19:23:52.10 1.90 PKSN 73.2 190 iPgD  2:52:28.70 0.30
isn 24:09.80 0.07 eSg 52:38.60 -0.20
CEY 166.5 254 iSn  19:24:15.30 2.93 BUD 77.1 265 ePgD 2:52:29.20 0.13
eSg 52:38.40 -1.59
89. PKS7 86.7 230 eP*C  2:52:30.40 -0.27
is* 52:43.30 0.47
2002-10-16 time: 22:32:37.40 UTC ML= 2.0 PKSG 125.7 262  ePnD  2:52:36.20 0.24
lat: 46.044N lon: 16.136E h= 10.0 km esn 52:52.00  -0.25
erhe 3.7km erz— 3.3km PKS8 127.3 234 ePnD  2:52:35.50 -0.65
nr= 16 gap=133 rms=0.80 esSn 52:52.70 0.10
Locality: Croatia PKS9 171.2 232  ePn 2:52:41.70 0.07
Comments eSn 53:05.40 3.06
PKSM 182.7 216  iPn 2:52:42.00 -1.06
sta dist azm phase hr mn sec res esn 53:07.20 2.31
PTJ 21.1 221 inD 22:32:41.90 0.33 RHK1 220.0 223 iPnD 2:52:46.90 -0.82
Sg 32:44.10 -0.73 esSn 53:16.90 3.72
CESS 52.7 261  iPgC 22:32:47.60 0.62 MODS 226.2 254  ePn 2:52:48.70 0.22
ng 32:54.00 -0.46 eSn 53:20.60 6.06
DOBS 52.9 283  iPg  22:32:47.60 0.58 28T 231.6 288  iPn 2:52:49.80 0.64
ng 32:54.90 0.38 esn 53:14.90 -0.84
CRES 57.9 245 iPg  22:32:47.90 0.01 VKA 289.7 286  iPnC  2:52:57.20 0.79
ng 32:55.10 -0.98 iSn 53:30.70 2.05
BISS 102.7 311  iPg  22:32:55.50 -0.33 OKC  290.6 331 ePn 2:52:58.30 1.78
iSg 33:07.80 -2.40 0oJc 298.0 357 ePn 2:52:58.70 1.26
OBKA 132.9 293  iPnC 22:33:00.90 1.18 Kwp 304.1 40  ePn 2:53:04.20 6.00
iSn 33:17.00 -0.13 ARSA 342.8 265 iPnC 2:53:04.00 0.98
ARSA 142.1 341  iPnC 22:33:02.10 1.22 isn 53:40.60 0.18
isn 33:18.90 -0.29 PTJ 361.9 240 ePn 2:53:15.30 9.89
RHK1 150.1 88  iPnC 22:33:01.20 -0.67 esn 54:02.00  17.34
eSn 33!18.40 —2.56 CRES 399.4 241 iPIl 2:53 12 40 2.31
DPC 414.2 319 ePn 2:53:13.20 1.27
90. eSn 53:56.80 0.52
DPC 414.2 319  ePn 2:53:13.20 1.27
) eSn 53:56.80 0.52
2002-10-22 time: 3:28:21.77 UTC ML= 1.6 OBKA 433.2 255  ipnC  2:53.16.30 2 00
lat: 46.243N lon: 16.618E h= 10.0 km isn S1:02. 30 1 80
erh= 7.0km  erz= 6.7kn MOA 434.9 274  iPnC  2:53:16.30 1.78
nr= 19 gap=134 rms=1.33 isn 54:01.60 0.72
Locality: Croatia LJU 452.6 248 ePn  2:53:32.20  15.49
Comments : KSP 457.4 323  ePnC  2:53:19.10 1.78
. PRU 487.2 304 ePn 2:53:21.40 0.37
sta dist azm phase hr mn sec res eSn 54:15.40 2.92
e S igg sizgslo el GEC2 493.1 287 ePn  2:53:22.60  0.83
: : 1208357, : VOY 498.8 250 ePn 2:53:30.70 8.22
1S9 28:51.90 0.04 KBA 509.1 264  iPnC  2:53:25.60 1.83
CRES 101.0 243  iPg 3:28:39.90 0.01 isn <1:17.80 0 16
iSg 28:53.20 -0.83 :
RHK1 113.7 98 iPnD  3:28:40.30 -1.40 KHC 510.7 290 efn 2:53:25.30  1.34
: eSn 54:25.00 7.31
ATSS 1931 201 el g ooteR0 T2eS0 NVLJ 519.6 230 iPn  2:53:25.78  0.70
' iSn  28i58.50 -0.83 VTS €04.3 156 Bn  2:23.35.00  -0.63
. n : =-U.
PKS9 133.4 73 ePn 3:28:46.20 2.05 CLL 660.4 309 iPnD  2:53:42.90 0.27
eSn 29:02.80 1.19 :
. esn 55:43.00 52.08
VBY 133.8 232  iPn 3:28:45.30 1.10 S7H  662.4 136 on 2:53:57.00  14.12
ARSA 139.8 323  iPnC  3:28:46.30 1.34 SOTA 668.1 267  iPnC  2:53:45.10 155
iSn 28:59.80 -3.24 X :
isn 54:53.50 0.88
PKSM 156.2 91 ePn 3:28:45.30 -1.70 MOTA 674.6 268 ipnC 2:53:45.70 1.30
esn 29:02.90 -3.78 isn c4:55 .20 113
PRSS 115-0 00 eSn  Jizdiln.n0 2t MOX 705.5 299  ePn  2:53:49.40  1.15
. : 222:90. : MMB 723.7 156 Pn 2:53:55.00 4.48
isn 29:28.10 0.01 RZN 749.1 150 Pn 2:53:53.00 -0.69
o1 DAVA 767.5 268  iPnC  2:53:56.80 0.82
: iSn 55:13.70 -0.98
BSD 914.8 337  iPn 2:54:14.90 0.55
2002-10-23 time: 2:52:15.08 UTC ML= 3.7 iSn 55:44 .90 -2.48
lat: 47.545N lon: 20.043E h= 14.3 km
erh= 2.3km erz= 1.5km
nr= 27 gap=194 rms=0.65

Locality: Jaszapati
Comments: felt 5.0
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Hypocenter Parameters Foldrengés paraméterek

94.

2002-10-25 time: 6:25:54.18 UTC ML= 1.9
lat: 47.595N lon: 19.827E h= 10.0 km
erh=10.9%km erz= 4.4km

40,45,-60

nr= 9 gap=202 rms=0.84
Locality: Jaszagd
Comments:
sta dist azm phase hr mn sec res
PSZ 36.3 8 ePg 6:26:00.70 -0.21
eSg 26:06.70 0.54
PKS7 79.0 220 ePg 6:26:08.20 -0.21
eSg 26:20.10 0.60
PKSG 110.6 258 ePnD 6:26:13.90 0.17
eSn 26:29.20 0.23
PKS8 118.0 228 ePn 6:26:12.90 -1.76
eSn 26:30.70 0.07
PKSM 178.3 210 ePn 6:26:24.00 1.82
95.

2002-10-25 time: 22:09:42.99 UTC ML= 2.4
lat: 46.547N lon: 17.389E h= 12.9 km
erh= 3.4km erz= 3.6km

181,52,-117 nr= 23 gap=108 rms=0.92
Locality: Keleviz

92. Comments:
sta dist azm phase hr mn sec res
2002-10-23 time: 3:34:59.84 UTC ML= 1.6 PKSO 68.4 86 ePgC 22:09:56.00 0.59
lat: 47.549N lon: 19.940E h= 10.0 km esg 10:05.70 0.59
erh= 5.4km erz= 3.4km RHK1 72.7 133 ePgD 22:09:56.40 0.24
nr= 12 gap=189 rms=0.84 eSg 10:06.00 -0.44
Locality: Jaszddzsa PKSM 103.3 111 eP*D 22:10:00.80 -0.44
Comments: esS* 10:14.40 -1.08
PKSG 121.0 39 ePnC 22:10:02.00 -1.47
sta dist azm phase hr mn sec res esn 10:17.70 ~1.74
pPsz  41.2 355  ePg 3:35:07.10  -0.32 PKS7 146.3 68 ePn 22:10:08.40 1.78
eSg 35:13.20  -0.13 eSn 10:25.80 0.75
PKSN 72.7 184  ePg 3:35:13.40 0.46 DOBS 154.2 253  iPn  22:10:07.40 -0.20
eSg 35:22.40  -0.76 CESS 161.6 247 ePn  22:10:08.60 0.08
PKS7 81.2 227  ePg 3:35:14.70 0.26 BUD 162.2 50 eSn  22:10:30.00 1.42
esg 35:26.50 0.67 ARSA 162.3 299  iPnC 22:10:08.60 -0.01
PKSG 118.1 262  ePn 3:35:20.90 0.57 CRES 169.2 242 iPn  22:10:09.40 -0.07
esSn 35:35.70  -0.61 BISS 173.7 274 ePn  22:10:10.20 0.17
PKS8 121.3 232 ePnD 3:35:19.40 -1.33 78T 184.7 353 ePn 22:10:09.20 -2.20
eSn 35:36.60 -0.41 esn 10:34.90 1.33
PKSM 178.6 214  ePn 3:35:29.90 2.03 OBKA 217.9 269  iPnC 22:10:16.40 0.85
esn 35:46.40  -3.33 PSZ 243.5 51 ePn  22:10:17.20 -1.53
eSn 10:43.60 -3.02
93. MOA 277.5 301  iPnC 22:10:24.80 1.83
isn 10:53.10 -1.06

2002-10-24 time: 20:25:29.50 UTC ML= 1.4
lat: 47.560N lon: 19.979E h= 8.2 km
erh= 4.6km erz= 2.9%m

nr= 14 gap=223 rms=0.74
Locality: Jé&szddzsa
Comments:
sta dist azm phase hr mn sec res
PSZ 40.3 351 ePg 20:25:36.50 -0.35
eSg 25:42.50 -0.08
PENC 58.3 296 ePg 20:25:40.00 -0.01
eSg 25:49.70 1.49
PKS7 84.2 227 ePg 20:25:43.90 -0.70
eSg 25:56.00 -0.38
PKSG 121.2 261 iPnC 20:25:50.70 0.10
eSn 26:05.60 -1.46
PKS8 124.4 232 ePn 20:25:50.90 -0.10
eSn 26:06.40 -1.38
PKS9 168.5 230 ePn 20:25:58.20 1.70
eSn 26:18.20 0.64
PKSM 181.3 214 ePn 20:25:58.50 0.40
eSn 26:21.70 1.30
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99.

2002-12-06 time: 1:52:11.87 UTC ML= 3.2
lat: 46.174N 1lon: 16.660E h= 5.5 km

erh= 2.0km erz= 1.5km
301,83,-155 nr= 23 gap=141 rms=0.36
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
PTJ  62.3 241  iPgC  1:52:23.50 0.47
esg 52:32.00 0.26
GOLS 82.1 257 iPgC  1:52:26.70 0.14
eSg 52:38.70 0.68
DOBS 92.0 268 iPgC  1:52:28.10 -0.23
iSg 52:40.40 -0.77
CRES 100.9 247 iPg 1:52:29.70  -0.21
isg 52:44.00 0.01
LEGS 106.8 256  iPgC  1:52:30.60  -0.37
isg 52:45.00 -0.87
RHK1 109.5 95 ePgC  1:52:31.80 0.36
eSg 52:47.80 1.09
BISS 129.1 294  iPnC  1:52:33.70 -0.59
195,70,—40 eSn 52:48.50 -3.29
VBY 132.0 236  iPnC  1:52:34.70 0.04
isn 52:51.30 -1.13
96. ARSA 147.9 324  iPnC  1:52:36.80 0.16
isn 52:47.30 -8.66
2002-10-26 time: 10:44:25.61 UTC ML=1.8 PKSM 153.0 88 ePn 1:52:36.90 -0.38
lat: 46.199N lon: 16.058E h= 5.0 km esn 52:58.20 1.10
erh= 8.8km LJU 165.5 265 iPnC  1:52:38.80 -0.04
Locality: Croatia OBKA 166.8 283  iPnC  1:52:38.90 -0.09
Comments : isn 52:52.70  -7.45
Reported by NEIC CEY 179.8 254 iPnC  1:52:40.60 -0.01
PKSG 189.2 44 ePnD 1:52:41.60 -0.19
97. eSn 53:10.40 5.27
PKS7 214.8 63 ePn 1:52:49.20 4.22
2002-10-29 time: 3:31:07.59 UTC ML= 1.8 eSn 53:16.20 5.39
lat: 47.547N lon: 19.988E h= 10.0 km 28T 227.3 8 ePn 1:52:46.60 0.06
erh= 3.6km erz= 3.0km esn 53:09.80 -3.79
nr= 13 gap-197 rms=0.76 TRI 230.4 257  ePn 1:52:47.94 1.01
Locality: Jaszdozsa BUD 231.8 51  iPnC  1:52:47.00 -0.10
Comment &+ esSn 53:22.50 7.92
VKA 233.9 354  iPnC  1:52:48.20 0.84
. isn 53:21.90 6.85
sta  dist azm phase hr mn sec res MODS 249.0 11  iPn 1:52:49.10 -0.14
PSZ  41.9 350 ePg 3:31:15.10 -0.18
isq 31:21.20  -0.07 esSn 53:14.40 -4.00
PKSN 72.8 187 ePg 3:31:20.50 ~0.22 PTCC 256.1 276 ePn 1:52:50.20 0.07
eSq 31:30.50  -0.46 esSn 53:29.58 9.60
BUD  73.0 264  epbg 3.31:20. 80 0 06 PKSN 258.9 72  eSn 1:53:30.00 9.41
: MOA 260.5 316  iPnC  1:52:51.70 1.03
eSg 31:30.30 -0.70 isn 53:19.20 -1.74
PKS7 83.7 228  ePgC  3:31:22.70 0.06 GMNA 264.3 272  ePn 1:52:52.18 1.02
PKSG 121.7 262 gig 3-?1:23'28 8'23 eSn 53:32.09  10.29
: IO : KBA 273.1 292  iPnC  1:52:52.50 0.25
eSn 31:43.60 -1.24 fon 2525 90 0 1e
TUOTT Gn Taimia gles B s oszoem 1aEinso ool
E . ePn H H . .
PKSM 180.5 215  ePn 3:31:34.00 1.85 oTT 387 % 268 opn licioe 61 0 o8
98. eSn 54:04.76 15.60
SCE 391.2 284 ePn 1:53:08.20 1.22
KHC 402.1 325 ePn 1:53:09.60 1.26
2002-11-29 time: 12:34:30.06 UTC ML=1.4 eSn 53:51.60 ~0.78
lat: 46.215N 1lon: 16.071E h= 10.0 km WATA 409.3 288 iPnD 1:53:10.90 1.66
erh=38.0km OKC 422.2 15 ePn 1:53:11.60 0.76
Locality: Croatia eSn 53:54.10 -2.74
Comments: SQTA 432.9 286  iPnC  1:53:12.60 0.43
Reported by NEIC WET 435.6 319  iPnC  1:53:13.50 0.99
OGA 439.2 280 iPnD  1:53:15.20 2.24
MOTA 444.0 287  iPnC  1:53:14.00 0.44
PRU 452.5 340 Pn 1:53:15.30 0.68
eSn 53:58.30 -5.28
FUR 464.4 298  iPnD  1:53:16.90 0.80
DPC 465.1 357 ePn 1:53:16.20 0.02
eSn 54:25.70  19.35
ASS 469.8 223 ePn 1:53:18.57 1.79
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SAL 480.2 262  ePn 1:53:18.17 0.09 101.
BRMO 485.3 274  ePn 1:53:20.00 1.29
KSP 519.9 357  ePn 1:53:23.80 0.78 2002-12-06 time: 3:12:50.99 UTC ML= 3.0
esn 54:12.00  -6.52 lat: 46.179N 1lon: 16.657E h= 4.1 km
ROTZ 520.6 320 iPnD 1:53:23.30 0.19 erh= 2.1km erz= 1.6km
DAVA 532.8 283 iPnC 1:53:24.30 -0.33 nr= 20 gap=141 rms=0.35
isn 54:16.20 -5.19 Locality: Croatia
NKC 549.3 325 ePn 1:53:27.00 0.31 Comments:
eSn 54:19.90 -5.16
BRG 559.8 339 ePn 1:53:28.10 0.11 sta dist azm phase hr mn sec res
isn 54:50.60  23.23 PTJ  62.4 240 iPgC  3:13:02.50 0.35
GRAL 564.0 314  ePn 1:53:28.10 -0.43 esg 13:10.70  -0.15
GRF 564.0 314 ePn 1:53:28.10  -0.43 GOLS 82.0 257  iPgC  3:13:05.90 0.25
CODM 569.9 250 Pn 1:53:20.74 -8.52 isg 13:17.90 0.81
MOX 621.9 323  ePn 1:53:36.10 0.36 DOBS 91.8 268  iPgC  3:13:07.30 -0.10
eSn 54:37.40  -3.76 CRES 100.9 247  iPg 3:13:08.80  -0.22
CLL 631.1 335 iPnD 1:53:37.00 0.11 ng 13:23.20 0.11
PGF  731.6 237  ePn 1:53:48.70  -0.72 LEGS 106.8 256  iPg 3:13:09.80  -0.27
eSn 54:58.20 -7.32 ng 13:24.20 -0.75
HINF 768.0 284 ePn 1:53:52.40 -1.56 RHK1 109.7 95 ePg 3:13:10.50 -0.09
esSn 55:06.00 -7.59 eSg 13:25.90 0.01
SBF 771.2 251 ePn 1:53:53.00 -1.35 BISS 128.7 294 iPn 3:13:12.90 ~0.65
LEG 773.5 264  ePn 1:53:54.60  -0.04 VBY 132.1 235 iPn 3:13:14.20 0.23
LPL 774.7 265 ePn 1:53:54.40 -0.39 isn 13:31.20  -0.70
MBDF 790.1 258  ePn 1:53:54.70  -2.02 ARSA 147.4 324  iPnC  3:13:15.90 0.02
HAU 809.1 285 ePn 1:53:56.70 -2.38 isn 13:27.60 ~7.69
esn 55:15.00  -7.70 PKSM 153.2 89  ePn 3:13:16.40  -0.20
CABF 814.7 273 ePn 1:53:57.80 -1.98 eSn 13:38.50 1.92
FRF 843.0 250  ePn 1:54:02.20  -1.11 LJU 165.4 265 ePn 3:13:17.90  -0.22
esn 55:20.60  -9.63 isn 13:37.40  -1.88
ORIF 853.4 261  ePn 1:54:05.00 0.40 OBKA 166.4 283  iPnC  3:13:18.20 -0.05
LMR 863.6 249 ePn 1:54:04.20 -1.67 iSn 13:31.90 -7.62
esSn 55:26.00  -8.80 CEY 179.7 254  ePn 3:13:20.10 0.19
VIVF 948.1 261  ePn 1:54:14.70  -1.71 PKSG 189.0 44 ePnC  3:13:21.00 -0.07
eSn 13:48.80 4.28
PKS7 214.7 63  ePn 3:13:27.90 3.62
esn 13:55.00 4.76
ZST 226.8 9  iPn 3:13:25.80 0.01
311,50,173 40,8540 esSn 13:50.20  -2.73
TRI 230.3 257 ePn 3:13:27.17 0.95
esn 13:58.52 4.81
BUD 231.6 51 eSn 3:14:00.80 6.81
VKA 233.4 354 iPnD  3:13:32.50 5.90
isn 14:01.20 6.82
MODS 248.5 11  ePn 3:13:28.20  -0.29
eSn 13:53.30 -4.44
PTCC 255.9 276  ePn 3:13:29.62 0.22
esn 14:06.35 6.98
PKSN 258.9 72  eSn 3:14:11.20  11.16
MOA 260.0 316 iPnC  3:13:31.00 1.08
isn 13:58.10 -2.18
KBA 272.7 292  iPnC  3:13:32.70 1.19
isn 14:03.00 -0.11
PSZ 312.9 52  ePn 3:13:37.20 0.68
GEC2 370.8 323 ePn 3:13:45.40 1.66
eSn 14:23.10 -1.78
KHC 401.6 325 ePn 3:13:48.90 1.32
eSn 14:29.50 -2.21
NKC 548.8 325 ePn 3:14:06.60 0.67
esn 15:01.00  -3.39
MOX 621.4 323  ePn 3:14:15.70 0.72
100. esn 15:50.60 30.11

2002-12-06 time: 2:47: 9.98 UTC ML=1.8
lat: 46.196N lon: 16.388E h= 10.0 km
erh=41.4km
Locality: Croatia

Comments:
Reported by NEIC
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313,60,—-174

220,85,-30

102.
2002-12-10 time: 23:57:19.31 UTC ML=
lat: 45.541N lon: 16.919E h= 14.6 km
erh= 9.8km erz= 6.7km
nr= 13 gap=213 rms=0.66
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
RHK1 108.8 56 ePn 23:57:38.40 0.37
eSn 57:52.00 -0.63
GOLS 113.4 297 iPn 23:57:38.20 -0.41
iSn 57:53.30 -0.36
CRES 118.2 286 iPn 23:57:38.40 -0.81
iSn 57:53.70 -1.03
CESS 123.0 293 iSn 23:57:55.80 0.00
VBY 129.9 268 ePn 23:57:41.70 1.04
eSn 57:57.00 -0.33
DOBS 131.4 301 iPn 23:57:41.50 0.65
iSn 57:58.90 1.25
LEGS 132.6 290 iPn 23:57:41.20 0.20
iSn 57:58.30 0.38
103.
2002-12-15 time: 8:26:01.19 UTC ML=
lat: 46.051N lon: 16.935E h= 6.0 km
erh=27.2km erz= 2.8km
nr= 6 gap=179 rms=0.27
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
RHK1 88.1 87 ePg 8:26:17.50 0.54
eSg 26:29.10 -0.16
GOLS 101.6 267 iPg 8:26:19.20 -0.16
CRES 117.3 258 iPn 8:26:22.20 0.12
LEGS 125.8 265 iPn 8:26:22.80 -0.34
iSn 26:40.50 0.24
104.
2002-12-15 time: 11:04:48.70 UTC ML=
lat: 48.433N lon: 17.572E h= 0.7 km
erh= 6.3km erz= 3.3km
nr= 12 gap=191 rms=0.91
Locality: Slovakia
Comments:
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sta dist azm phase hr mn sec res
MODS 22.8 253 iPg 11:04:52.70 -0.08
iSg 04:55.70 -0.25
ZST 43.7 233 iPg 11:04:56.50 0.00
isg 05:01.40 -1.19
VYHS 93.7 86 ePg 11:05:05.70 0.26
eSg 05:17.50 -0.99
PSZ 182.0 108 ePn 11:05:19.50 1.17
eSn 05:43.40 1.95
ARSA 202.0 229 iPnC 11:05:22.20 1.37
isSn 05:47.90 2.00
MOA 254.5 255 iPnC 11:05:26.70 -0.67
isSn 05:54.50 -3.04
105.
2002-12-17 time: 17:29:16.16 UTC ML=
lat: 46.169N 1lon: 16.607E h= 10.0 km
erh= 6.5km erz=13.8km
nr= 11 gap=186 rms=0.68
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
GOLS 78.0 257 ePg 17:29:30.10 -0.10
eSg 29:41.50 0.36
SISC 79.7 193 iPg 17:29:31.70 1.20
iSg 29:40.82 -0.87
DOBS 87.9 269 iPg 17:29:31.40 -0.56
isg 29:44.70 0.42
CRES 96.9 247 iPg 17:29:34.20 0.65
eSg 29:47.20 0.08
LEGS 102.7 256 iPg 17:29:34.40 -0.19
eSg 29:47.90 -1.06
RHK1 113.5 94 ePn 17:29:35.50 -0.57
106.
2002-12-18 time: 16:03:12.43 UTC ML= 1.7
lat: 47.919N lon: 19.428E h= 10.0 km
erh= ---km erz= ---km
nr= 3 gap=233 rms=0.01
Locality: Szanda
Comments:
sta dist azm phase hr mn sec res
PENC 18.0 218 ePgC 16:03:16.10 -0.01
eSg 03:19.00 0.02
PSZ 34.8 90 ePg 16:03:18.90 0.00
107.
2002-12-19 time: 14:42:16.22 UTC ML= 1.7
lat: 45.579N 1lon: 17.251E h= 8.6 km
erh= ---km erz= ---km
nr= 4 gap=342 rms=0.00
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
RHK3 85.1 66 iPgC 14:42:31.50 0.00
RHK1 85.7 48 ePg 14:42:31.60 0.00
eSg 42:43.60 0.00
PKSM 128.8 57 iPnD 14:42:38.20 0.00
108.
2002-12-20 time: 13:39:34.36 UTC ML=1.7
lat: 46.133N 1lon: 16.234E h= 10.0 km
erh=23.0km

Locality: Croatia
Comments:
Reported by NEIC



Hypocenter Parameters

109.
2002-12-25 time: 21:58:22.95 UTC ML= 2.6
lat: 47.540N 1lon: 20.002E h= 12.1 km
erh= 2.7km erz= 1.5km
nr= 11 gap=226 rms=0.35
Locality: Jasztelek
Comments: felt 4-5 EMS
sta dist azm phase hr mn sec res
PSZ 42.8 349 ePgD 21:58:30.90 0.01
isg 58:36.60 -0.48
PENC 60.9 297 ePgC 21:58:34.30 0.28
eSg 58:42.90 0.23
BUD 74.0 265 ePg 21:58:36.70 0.37
eSg 58:46.20 -0.57
PKSG 122.6 262 ePnC 21:58:43.70 -0.03
eSn 58:59.20 -0.73
VYHS 137.2 321 ePn 21:58:46.10 0.56
eSn 59:03.40 0.24
PKSM 180.5 215 iPnD 21:58:49.40 -1.54
eSn 59:10.30 -2.48
RHK1 218.0 223 iPnD 21:58:54.40 -1.22
eSn 59:17.10 -4.00
RHK3 227.2 216 ePn 21:59:01.20 4.43
eSn 59:28.40 5.25
110.
2002-12-26 time: 6:12:15.67 UTC ML= 1.2
lat: 47.505N lon: 20.034E h= 15.0 km
erh= ***km erz= ***km
nr= 6 gap=229 rms=0.64
Locality: Jasztelek
Comments:
sta dist azm phase hr mn sec res
PSZ 47.1 347 ePgD 6:12:24.90 0.40
eSg 12:30.80 -0.59
PKSG 124.5 264 ePn 6:12:35.50 -0.82
eSn 12:53.40 0.98
PKSM 178.7 216 ePnC 6:12:43.60 0.53
eSn 13:04.00 -0.45
111.
2002-12-26 time: 15:26:11.91 UTC ML= 1.7
lat: 45.742N lon: 18.179E h= 12.8 km
erh= 1.9km erz= 1.1lkm
nr= 6 gap=314 rms=0.11
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
RHK3 17.2 19 iPgC 15:26:15.80 0.06
RHK1 40.1 348 iPgC 15:26:19.50 0.07
eSg 26:25.10 -0.19
PKSM 63.3 34 iPgC 15:26:23.30 -0.15
eSg 26:32.50 0.05
PKS9 94.2 5 eP* 15:26:28.90 0.10
eS* 26:43.20 1.23
112.
2002-12-30 time: 21:22:44.90 UTC ML= 2.1
lat: 48.052N 1lon: 17.461E h= 12.5 km
erh= 2.6km erz= 2.7km
nr= 11 gap=154 rms=0.28
Locality: Slovakia
Comments:
sta dist azm phase hr mn sec res
ZST 31.1 301 iPg 21:22:50.60 -0.29
iSg 22:54.50 -1.07
MODS 38.3 339 iPg 21:22:52.10 0.01
eSg 22:56.60 -1.10
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Figure 3.4. Contribution of individual stations to the hypocenter determination



4.

JELENTOS FOLDRENGESEK 2002-BEN

(Magyarorszagon érezhetd foldrengések)

2002. januar 28. - Kutasod
2002. februar 11. - MezOnyarad
2002. februar 11. - Em6d

2002. februar 22. - Kornye
2002. februar 25. - Hatvan
2002. majus 8. - Tofalu
2002. oktéber 12. - Jaszapati
2002. oktéber 23. - Jaszapati
2002. december 25. - Jasztelek

A MAKROSZEIZMIKUS INTENZITAS MEGHATAROZASA

A foldrengés érezhetd ¢és épitett kornyezetben okozott hatdsainak Osszegytijtése kérddivek
segitségével torténik. Az Osszegylijtott valaszok alapjan keriil meghatarozasra az intenzitas
értéke. (Zsiros et al, 1990 €s Zsiros, 1994).

Az intenzitas leirdsa az Eurdopai Makroszeizmikus Skala (EMS) szerint torténik, mely részletesen
megtalalhat6 Griinthal (1998) munkéjaban. (4 Melléklet)
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4.

SIGNIFICANT EARTHQUAKES IN 2002
(Earthquakes that was felt in Hungary)

28 January 2002 - Kutasé

11 February 2002 - MezOnyarad
11 February 2002 - Emdd
22 February 2002 - Kornye
25 February 2002 - Hatvan

8 May 2002 - Toéfalu

12 October 2002 - Jaszapati
23 October 2002 - Jaszapati
25 December 2002 - Jasztelek

METHOD USED FOR ESTIMATION OF INTENSITY
The earthquake effects (macroseismic observations) are usually gathered on questionnaires.
Based on these reports the intensity values were estimated by a computer algorithm (Zsiros et al,

1990 and Zsiros, 1994).

The assigned intensities correspond to the European Macroseismic Scale 1998 (EMS) edited
by Griinthal (1998). (APPENDIX A)
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28 January 2002 - Kutaso 2002. januar 28. - Kutasé

2002. januar 28. - Kutasé / 28 January 2002 - Kutaso

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2002/01/28

Kipattanasi id6 / Origin Time: 03:18:02.0 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.956N 19.493E (S.D. 3.3 km)
M¢élység / Depth: 1.0 km (S.D. 3 km)

Magnitudé / Magnitude: 2.4 ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

Januar 28-an kisebb (2.4 My ) foldrengést éreztek és jelentettek Kutasordl. A makroszeizmikus
adatgyijtés soran kideriilt, hogy az esemény nagyon kis teriileten, Kutas6 és Bokor telepiiléseken
volt érezhetd, a legnagyobb intenzitas 4-5 EMS volt.

Az esemény szeizmogramja a 4.1. abran lathato.

A rengés intenzités eloszlasat a 4.1. tablazat tartalmazza és a 4.2. dbra mutatja

DISCUSSION

On January 28" a small magnitude (2.4 My ) event was felt and produced reports of intensity 4-5
EMS from a very small epicentral area at Kutas6 and Bokor.

Seismograms of the event are shown in Figure 4.1.

The intensity distribution of the event is shown in Table 4.1. and Figure 4.2.
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2002. januar 28. - Kutasé 28 January 2002 - Kutasé
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4.1. abra A 2002. januar 28-1 kutasoi foldrengés (03:18:02 UTC) szeizmogramja
Figure 4.1. Seismograms of the Kutas6 earthquake 28 January 2002, 03:18:02 UTC



28 January 2002 - Kutaso

4.1. Tablazat
A 2002. januar 28-1, kutasoi foldrengés (03:18:02 UTC) intenzités eloszlasa

Table 4.1.
Intensity distribution of the Kutaso event 28" January 2002 (03:18:02 UTC)

2002. januar 28. - Kutasé

Koordinata

. I R N
Helység / Location , Cgordmates - ,
Szelfesseg Hoss;usag Intenzités Rel. Jelentések
Latitude Longitude Intensity megbizl}at(?s.ég szama
N) (E) Rel. reliability No. of reports
1 | Alsotold 47.955 19.593 1.0 0% 1
2 | Bokor 47.930 19.540 4.0 56% 1
3 | Bujak 47.885 19.544 1.0 0% 2
4 | Cserhatsurany 47.979 19.422 1.0 0% 2
5 | Ecseg 47.902 19.604 1.0 0% 2
6 | Felsdtold 47.970 19.607 1.0 0% 1
7 | Garab 47.981 19.644 1.0 0% 1
8 | Herencsény 47.975 19.470 1.0 0% 2
9 | Hollokd 48.000 19.588 1.0 0% 1
10 | Kisbarkany 48.017 19.679 1.0 0% 1
11 | Kutaso 47.948 19.541 4.5 33% 2
12 | Nagybarkany 47.999 19.699 1.0 0% 1
13 | Nogradsipek 48.008 19.496 1.0 0% 2
14 | Szanda 47.928 19.434 1.0 0% 2
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2002. januar 28. - Kutasé 28 January 2002 - Kutasé
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4.2. abra A 2002. januar 28-i kutaso6i foldrengés (03:18:02 UTC) intenzitas eloszlasa
(a csillag a miszeresen meghatarozott epicentrumot jeloli)

Figure 4.2. Intensity distribution of the Kutaso earthquake 28 January 2002, 03:18:02 UTC
(star - instrumental epicentre)
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11 February 2002 - Mezdényarad 2002. februar 11. - Mezényarad

2002. februar 11. - Mezonyarad / 11 February 2002 - Mezényarad

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Détum / Date: 2002/02/11

Kipattanasi id6 / Origin Time: 16:41:33.1 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.689N 20.910E (S.D. 8.3 km)
Mélység / Depth: 0.4 km (S.D. 9 km)

Magnitadé / Magnitude: 2.9 ML

Maximalis intenzitds / Maximum Intensity: 5 EMS

LEIRAS

Februar 11-én délutan és este két hasonldo méretii foldrengés (2.9 és 3.0 My) volt érezhetd
mintegy 1000-1500 km? teriileten, a Biikk-hegység déli oldalan. Az elsd rengést helyi idé szerint
17:41-kor jelentették Mezdnyarad — Emdéd — Cserépfalu kornyékérdl. A makroszeizmikus
felmérés alapjan a rengés epicentralis intenzitdsa 5 EMS fokra becsiilhetd.

Az esemény szeizmogramja a 4.3. abran lathato.

A rengés intenzitas eloszlasat a 4.2. tablazat tartalmazza és a 4.4. abra mutatja

DISCUSSION

On February 11", two similar size earthquakes with magnitudes of 2.9 and 3.0 M| were felt in a
relatively large area of about 1000-1500 km? in the Biikk mountain region, NE of Hungary. The
first one was reported at about 5:41 PM local time, from Mezonyarad — Emdd — Cserépfalu area
with maximum intensity of 5 EMS.

Seismograms of the event are shown in Figure 4.3.

The intensity distribution of the event is shown in Table 4.2. and Figure 4.4.
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2002. februar 11. - Mezdényarad 11 February 2002 - Mezényarad
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4.3. abra A 2002. februar 11-1 mezdnyaradi foldrengés (16:41:33 UTC) szeizmogramja
Figure 4.3. Seismograms of the Mezdnyarad earthquake 11 February 2002, 16:41:33 UTC
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11 February 2002 - Mezdényarad

4.2. Tablazat

A 2002. februar 11-i, mezényaradi foldrengés (16:41:33 UTC) intenzités eloszlasa

2002. februar 11. - Mezényarad

Table 4.2.
Intensity distribution of the Mez8nyarad event 11" February 2002 (16:41:33 UTC)
K00r41nata I R N
Helység / Location , Cgordmates - ,
Szelfesseg Hoss;usag Intenzités Rel. Jelentések
Latitude Longitude Intensity megbizl}at(?s.ég szama
N) (E) Rel. reliability No. of reports
1 | Besenydtelek 47.698 20.433 1.0 0% 2
2 | Borsodivanka 47.701 20.664 3.5 34% 1
3 | Borsodnadasd 48.122 20.241 1.0 0% 1
4 | Biikkszentkereszt 48.065 20.633 1.0 0% 1
5 | Cserépfalu 47.941 20.536 5.0 24% 1
6 | Domoszlo 47.828 20.119 1.0 0% 2
7 | Edelény 48.301 20.743 1.0 0% 2
8 | Eger 47903 20.370 1.0 0% 1
9 | Eméd 47937 20.815 4.5 30% 2
10 | Fels6dobsza 48.257 21.083 1.0 0% 1
11 | Fiizesabony 47.749 20.409 1.0 0% 2
12 | Gorbehaza 47.822 21.245 1.0 0% 1
13 | Kazincbarcika 48.250 20.648 1.0 0% 2
14 | Matraderecske 47.948 20.087 1.0 0% 1
15 | MezOkeresztes 47.822 20.684 3.5 38% 1
16 | MezOnyarad 47.861 20.683 5.0 33% 1
17 | Miskolc 48.095 20.737 3.0 38% 1
18 | Noszvaj 47.940 20.474 4.5 34% 1
19 | Onod 48.005 20918 4.5 35% 1
20 | Ozd 48.219 20.291 1.0 0% 2
21 | Sajobdbony 48.168 20.726 1.0 0% 1
22 | Sajohidvég 48.000 20.957 4.0 38% 1
23 | Sajoszentpéter 48.217 20.715 1.0 0% 2
24 | Sirok 47.927 20.202 1.0 0% 1
25 | Szerencs 48.157 21.203 1.0 0% 2
26 | Tiszacsege 47.691 20.987 1.0 0% 2
27 | Tiszadob 48.005 21.176 1.0 0% 1
28 | Tiszakeszi 47.787 20.992 2.0 100% 1
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2002. februar 11. - Mezényarad 11 February 2002 - Mezényarad
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4.4. abra A 2002. februar 11-i mezdnyaradi foldrengés (16:41:33 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.4. Intensity distribution of the MezOnyarad earthquake 11 February 2002, 16:41:33 UTC
(star - instrumental epicentre)
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11 February 2002 - Eméd 2002. februar 11. - Eméd

2002. februar 11. - Eméd / 11 February 2002 - Emod

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Détum / Date: 2002/02/11

Kipattanasi id6 / Origin Time: 20:24:13.4 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.791N 20.831E (S.D. 6.5 km)
Mélység / Depth: 7.4 km (S.D. 6 km)

Magnitadé / Magnitude: 3.0ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

Februar 11-én délutan és este két hasonldo méretii foldrengés (2.9 és 3.0 My) volt érezhetd
mintegy 1000-1500 km? teriileten, a Biikk-hegység déli oldalan. A masodik rengést helyi id8
szerint 21:24-kor jelentették Eméd — Onod — Mezdkeresztes kornyékérél. A makroszeizmikus
felmérés alapjan a rengés epicentralis intenzitdsa 4-5 EMS fokra becsiilhetd.

Az esemény szeizmogramja a 4.5. abran lathato.

A rengés intenzitas eloszlasat a 4.3. tablazat tartalmazza és a 4.6. abra mutatja

DISCUSSION

On February 11", two similar size earthquakes with magnitudes of 2.9 and 3.0 M| were felt in a
relatively large area of about 1000-1500 km? in the Biikk mountain region, NE of Hungary. The
second one was reported at about 9:24 PM local time, from Eméd — Onod — Mezékeresztes area
with maximum intensity of 4-5 EMS.

Seismograms of the event are shown in Figure 4.5.

The intensity distribution of the event is shown in Table 4.3. and Figure 4.6.
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2002. februar 11. - Emod
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4.5. abra A 2002. februar 11-1 emddi foldrengés (20:24:13 UTC) szeizmogramja
Figure 4.5. Seismograms of the Emdd earthquake 11 February 2002, 20:24:13 UTC

11 February 2002 - Eméd



11 February 2002 - Eméd

4.3. Tablazat
A 2002. februar 11-i, emddi foldrengés (20:24:13 UTC) intenzitas eloszlasa

Table 4.3.
Intensity distribution of the Em8d event 11™ February 2002 (20:24:13 UTC)

2002. februar 11. - Emoéd

Koordinata

i | R N
Helység / Location , Cgordmates - ,
Szelfesseg Hoss;usag Intenzités Rel. Jelentések
Latitude Longitude Intensity megbizl}at(?s.ég szama
N) (E) Rel. reliability No. of reports
1 | Besenydtelek 47.698 20.433 1.0 0% 2
2 | Borsodivanka 47.701 20.664 4.0 38% 2
3 | Borsodnadasd 48.122 20.241 1.0 0% 2
4 | Biikkszentkereszt 48.065 20.633 1.0 0% 1
5 | Cserépfalu 47.941 20.536 4.0 35% 2
6 | Domoszlo 47.828 20.119 1.0 0% 2
7 | Edelény 48.301 20.743 1.0 0% 2
8 | Eger 47.903 20.370 3.0 38% 2
9 | Eméd 47.937 20.815 4.5 30% 2
10 | Fels6dobsza 48.257 21.083 1.0 0% 1
11 | FelsOtarkany 47.977 20.414 3.0 44% 1
12 | Fiizesabony 47.749 20.409 1.0 0% 2
13 | Gorbehaza 47.822 21.245 1.0 0% 1
14 | Kazincbarcika 48.250 20.648 1.0 0% 2
15 | Matraderecske 47.948 20.087 1.0 0% 1
16 | MezOcsat 47.821 20.900 4.0 50% 1
17 | MezOkeresztes 47.822 20.684 4.5 33% 2
18 | Mezdnyéarad 47.861 20.683 4.0 35% 2
19 | Miskolc 48.095 20.737 4.0 33% 2
20 | Noszvaj 47.940 20.474 4.0 44% 2
21 | Onod 48.005 20.918 4.5 32% 3
22 | Ozd 48.219 20.291 1.0 0% 2
23 | Sajobabony 48.168 20.726 1.0 0% 1
24 | Sajohidvég 48.000 20.957 35 38% 1
25 | Sajoszentpéter 48.217 20.715 1.0 0% 2
26 | Sirok 47.927 20.202 3.5 25% 2
27 | Szerencs 48.157 21.203 1.0 0% 2
28 | Tiszacsege 47.691 20.987 1.0 0% 2
29 | Tiszadob 48.005 21.176 1.0 0% 1
30 | Tiszafiired 47.615 20.753 3.0 31% 1
31 | Tiszakeszi 47.787 20.992 3.0 40% 1
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2002. februar 11. - Eméd 11 February 2002 - Eméd
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4.6. abra A 2002. februar 11-i emddi foldrengés (20:24:13 UTC) intenzitas eloszlasa
(a csillag a muiszeresen meghatarozott epicentrumot jeloli)

Figure 4.6. Intensity distribution of the Emdd earthquake 11 February 2002, 20:24:13 UTC
(star - instrumental epicentre)
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22 February 2002 - Kornye 2002. februar 22. - Kérnye

2002. februar 22. - Kornye / 22 February 2002 - Kornye

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Détum / Date: 2002/02/22

Kipattanasi id6 / Origin Time: 11:52:34.7 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.492N 18.248E (S.D. 2.6 km)
Mélység / Depth: 10.0 km (S.D. 2 km)
Magnitadé / Magnitude: 2.9 ML

Maximalis intenzitds / Maximum Intensity: 4 EMS

LEIRAS

Februar 22-én 2.9 M| magnitadéja foldrengés volt érezhetd kb. 100-150 km? teriileten Kornye —
Bokod — Oroszlany térségében. A legnagyobb intenzitas 4 EMS volt.

Az esemény szeizmogramja a 4.7. abran lathato.

A rengés intenzitas eloszlasat a 4.4. tablazat tartalmazza és a 4.8. dbra mutatja

DISCUSSION

On February 22™ | an earthquake with a magnitude of 2.9 My was felt in a relatively small area of
about 100-150 km? (Kérnye — Bokod — Oroszlany). Maximum intensity of 4 EMS was reported
from Kornye.

Seismograms of the event are shown in Figure 4.7.

The intensity distribution of the event is shown in Table 4.4. and Figure 4.8.
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4.7. abra A 2002. februar 22-1 kornyei foldrengés (11:52:35 UTC) szeizmogramja
Figure 4.7. Seismograms of the Kérnye earthquake 22 February 2002, 11:52:35 UTC



22 February 2002 - Kornye

4.4. Tablazat

2002. februar 22. - Kornye

A 2002. februar 22-i, kornyei foldrengés (11:52:35 UTC) intenzitéas eloszlasa

Table 4.4.

Intensity distribution of the Kérnye event 22™ February 2002 (11:52:35 UTC)

Koordinata

. I R N
Helység / Location , Cgordmates - ,
Szelfesseg Hoss;usag Intenzités Rel. Jelentések
Latitude Longitude Intensity megbizl}at(?s.ég szama
N) (E) Rel. reliability No. of reports

1 | Bokod 47.491 18.247 3.0 38% 2
2 | Dad 47.521 18.231 1.0 0% 2
3 | Csészar 47.504 18.148 1.0 0% 2
4 | Gant 47.392 18.392 1.0 0% 1
5 | Kecskéd 47.529 18.312 3.0 31% 1
6 | Kéomlod 47.551 18.268 1.0 0% 1
7 | Kornye 47.554 18.335 4.0 41% 1
8 | Mor 47.376 18.212 1.0 0% 1
9 | Oroszlany 47.487 18.323 3.0 31% 2
10 | Pusztavam 47.430 18.235 1.0 0% 2
11 | Szar 47.482 18.529 1.0 0% 2
12 | Tatabanya 47.561 18.421 1.0 0% 2
13 | Véargesztes 47.475 18.401 1.0 0% 1
14 | Vértesboglar 47.430 18.532 1.0 0% 2
15 | Vértessomld 47.514 18.371 1.0 0% 2
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4.8. abra A 2002. februar 22-i kornyei foldrengés (11:52:35 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.8. Intensity distribution of the Kornye earthquake 22 February 2002, 11:52:35 UTC
(star - instrumental epicentre)
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25 February 2002 - Hatvan 2002. februar 25. - Hatvan

2002. februar 25. - Hatvan / 25 February 2002 - Hatvan

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Détum / Date: 2002/02/25

Kipattanasi id6 / Origin Time: 23:10:19.6 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.681N 19.622E (S.D. 4.0 km)
Mélység / Depth: 10.0 km (S.D. 4 km)
Magnitadé / Magnitude: 2.2 ML

Maximalis intenzitds / Maximum Intensity: 3-4 EMS

LEIRAS

Februar 25-én éjjel kisebb rengést (2.2 My ) éreztek a Matra-hegység nyugati oldalan. A rengés
epicentruma Hatvan kornyékén volt, melyet Heréd és Zagyvaszanto telepiiléseken is éreztek 3-4
EMS intenzitassal.

Az esemény szeizmogramja a 4.9. abran lathato.

A rengés intenzitas eloszlasat a 4.5. tablazat tartalmazza és a 4.10. dbra mutatja

DISCUSSION

On February 25" a small magnitude (2.2 M) event was felt and reported from the Matra
mountain and produced reports of intensity 3-4 EMS in Hatvan, Heréd and Zagyvaszanto.

Seismograms of the event are shown in Figure 4.9.

The intensity distribution of the event is shown in Table 4.5. and Figure 4.10.
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4.9. abra A 2002. februar 25-1 hatvani foldrengés (23:10:20 UTC) szeizmogramja
Figure 4.9. Seismograms of the Hatvan earthquake 25 February 2002, 23:10:20 UTC
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25 February 2002 - Hatvan 2002. februar 25. - Hatvan

4.5. Tablazat
A 2002. februar 25-1, hatvani foldrengés (23:10:20 UTC) intenzitas eloszlasa

Table 4.5.
Intensity distribution of the Hatvan event 25" February 2002 (23:10:20 UTC)

K00r41nata I R N
Helység / Location , Cgordmates - ,
Szelfesseg Hoss;usag Intenzités Rel. Jelentések
Latitude Longitude Intensity megbizl}at(?s.ég szama
N) (E) Rel. reliability No. of reports

1 | Apc 47.797 19.689 1.0 0% 2
2 | Atkar 47.723 19.884 1.0 0% 1
3 | Boldog 47.607 19.680 1.0 0% 1
4 | Csany 47.652 19.822 1.0 0% 1
5 | Ecséd 47.738 19.767 1.0 0% 1
6 | Galgahéviz 47.621 19.555 1.0 0% 2
7 | Hatvan 47.671 19.674 3.5 33% 3
8 | Heréd 47.711 19.631 3.5 24% 2
9 | Hévizgyork 47.631 19.518 1.0 0% 1
10 | Hort 47.694 19.776 1.0 0% 2
11 | Jaszfényszaru 47.570 19.714 1.0 0% 2
12 | Kartal 47.673 19.528 1.0 0% 1
13 | Métraderecske 47.948 20.087 1.0 0% 1
14 | Méatravidéki Erdmi 47.710 19.674 3.5 44% 1
15 | Nagykokényes 47.737 19.599 1.0 0% 1
16 | Rézsaszentmarton 47.790 19.736 3.0 50% 2
17 | Tura 47.606 19.599 1.0 0% 1
18 | Verseg 47.723 19.548 1.0 0% 2
19 | Zagyvaszantd 47.774 19.663 3.5 42% 2

71



2002. februar 25. - Hatvan

25 February 2002 - Hatvan

7 [ ]
20 km
Gyongyos
yongy
3.5
3.5 3.5
Aszod
% * 35
19° 30' 19° 45'

47° 45'

4.10. abra A 2002. februar 25-i hatvani foldrengés (23:10:20 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.10. Intensity distribution of the Hatvan earthquake 25 February 2002, 23:10:20 UTC
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8 May 2002 - Téfalu 2002. majus 8. - Téfalu

2002. majus 8. - Tofalu / 8 May 2002 - Tofalu

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Détum / Date: 2002/05/08

Kipattanasi id6 / Origin Time: 14:57:04.9 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.811N 20.188E (S.D. 4.9 km)
Mélység / Depth: 14.8 km (S.D. 3 km)
Magnitadé / Magnitude: 2.9 ML

Maximalis intenzitds / Maximum Intensity: 4 EMS

LEIRAS

Majus 8-an Aldebr6 — Kerecsend — Tofalu korzetben mozdult meg a f61d, egy My 2.9 rengés volt
érezhetd 4 EMS intenzitassal.
Az esemény szeizmogramja a 4.11. dbran lathato.

A rengés intenzitas eloszlasat a 4.6. tablazat tartalmazza és a 4.12. dbra mutatja

DISCUSSION

On May 8", an earthquake of magnitude 2.9 My was felt and produced reports of 4 EMS from
Aldebrd — Kerecsend — Tofalu.
Seismograms of the event are shown in Figure 4.11.

The intensity distribution of the event is shown in Table 4.6. and Figure 4.12.
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4.11. abra A 2002. majus 8-1 tofalui foldrengés (14:57:05 UTC) szeizmogramja
Figure 4.11. Seismograms of the Tofalu earthquake 8 May 2002, 14:57:05 UTC



8 May 2002 - Téfalu

4.6. Tablazat

2002. majus 8. - Téofalu

A 2002. méjus 8-i, tofalui foldrengés (14:57:05 UTC) intenzitas eloszlasa

Table 4.6.

Intensity distribution of the Tofalu event 8™ May 2002 (14:57:05 UTC)

Koordinata

. I R N
Helység / Location , Cgordmates - ,
Szelfesseg Hoss;usag Intenzités Rel. Jelentések
Latitude Longitude Intensity megbizhat(?s.ég szama
N) (E) Rel. reliability No. of reports

1 | Aldebrd 47.792 20.230 4.0 38% 1
2 | Domoszl6 47.828 20.119 1.0 0% 2
3 | Egerszalok 47.873 20.322 1.0 0% 1
4 | Egerszolat 47.897 20.248 1.0 0% 1
5 | Feldebrd 47.815 20.238 4.0 21% 2
6 | Fiizesabony 47.749 20.409 1.0 0% 1
7 | Kal 47.728 20.264 1.0 0% 1
8 | Képolna 47.759 20.246 1.0 0% 1
9 | Kerecsend 47.796 20.343 3.5 40% 2
10 | Kisnana 47.852 20.147 1.0 0% 2
11 | Kompolt 47.744 20.242 3.0 38% 1
12 | Ludas 47.729 20.096 1.0 0% 1
13 | Maklar 47.805 20.408 1.0 0% 1
14 | Nagytalya 47815 | 20411 1.0 0% 1
15 | Tarnabod 47.689 20.233 1.0 0% 1
16 | Tarnaméra 47.655 20.155 1.0 0% 1
17 | Tarnazsaddny 47.675 20.155 1.0 0% 1
18 | Téfalu 47.773 20.238 4.0 45% 1
19 | Verpelét 47.849 20.224 1.0 0% 1
20 | Vécs 47.808 20.173 1.0 0% 1
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4.12. abra A 2002. majus 8-i tofalui foldrengés (14:57:05 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.12. Intensity distribution of the Tofalu earthquake 8 May 2002, 14:57:05 UTC
(star - instrumental epicentre)



12 October 2002 - Jaszapati 2002. oktober 12. - Jaszapati

2002. oktober 12. - Jaszapati / 12 October 2002 - Jaszapati

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Détum / Date: 2002/10/12

Kipattanasi id6 / Origin Time: 18:49:11.1 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.543N 20.010E (S.D. 1.9 km)
Mélység / Depth: 14.6 km (S.D. 1 km)
Magnitadé / Magnitude: 3.3 ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

Oktoberben a Jaszsagban kétszer is éreztek foldrengést. E10szor 12-én este Jaszapati kdrnyékén
pattant ki egy My 3.3 magnitadoji rengés, melynek intenzitasa 4-5 EMS fokra becsiilhetd
(Jaszapati — Jaszjakohalma — Alattyan). A rengés mintegy 600-800 km” teriileten volt érezhetd
Jaszberénytdl keleti iranyban.

Az esemény szeizmogramja a 4.13. dbran lathato.

A rengés intenzitas eloszlasat a 4.7. tablazat tartalmazza és a 4.14. abra mutatja

DISCUSSION

Two earthquakes were felt in the Jaszsag region in October. The first shock of 3.3 My on 12
night was felt in an area of 600-800 km” and produced reports of 4-5 EMS from Jaszapati —
Jaszjdkohalma - Alattyan.

Seismograms of the event are shown in Figure 4.13.

The intensity distribution of the event is shown in Table 4.7. and Figure 4.14.

71



2002. oktober 12. - Jaszapati 12 October 2002 - Jaszapati

PS/

PENC

PKSN

BUD

n

L MMWW“MWWWWMWNM MM
ik P EYTN )
L) L !

™~
s MWW. i
N ) Wl
o
WNH |
oo
e WWWWW‘WMMWWMMMMM "y
LU PN P
(@] n
(@] " .Aull MVW vy
~
o
MWWWWWWMWMWWMW TN
M
o
& Ao .,HWNWWMWMNWWMW“'MW
o ‘

il L b i
PR el il

,
T e L
T u
—— i)
b 3 ey o o ol
Y T Py 1

1.0 1.5 2.0
TIME [m1in]

PKSM

RHK1

@)
O
O
Ul

4.13. abra A 2002. oktober 12-1 jaszapati foldrengés (18:49:11 UTC) szeizmogramja
Figure 4.13. Seismograms of the Jaszapati earthquake 12 October 2002, 18:49:11 UTC
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12 October 2002 - Jaszapati

4.7. Tablazat
A 2002. oktober 12-i, jaszapati foldrengés (18:49:11 UTC) intenzitds eloszlasa

Table 4.7.
Intensity distribution of the Jaszapati event 12 October 2002 (18:49:11 UTC)

2002. oktober 12. - Jaszapati

Koordinata

. I R N
Helység / Location , Cgordmates - ,
Szelfesseg Hoss;usag Intenzités Rel. Jelentések
Latitude Longitude Intensity megbizl}at(?s.ég szama
N) (E) Rel. reliability No. of reports
1 | Alattyan 47.426 20.039 4.5 35% 1
2 | Atany 47.617 20.363 1.0 0% 1
3 | Demjén 47.829 20.333 1.0 0% 1
4 | Detk 47.747 20.101 1.0 0% 1
5 | Erk 47.612 20.078 4.0 36% 3
6 | Gyongyds 47786 | 19.922 1.0 0% 2
7 | Hunyadfalva 47318 20.369 1.0 0% 1
8 | Heves 47.596 20.276 1.0 0% 1
9 | Hevesvezekény 47.558 20.357 1.0 0% 1
10 | Jaszalsdszentgyorgy 47373 20.091 1.0 0% 1
11 | Jaszapati 47.512 20.138 4.5 33% 2
12 | Jaszboldoghéza 47.369 19.993 1.0 0% 1
13 | Jaszddzsa 47.568 20.010 4.0 31% 2
14 | Jaszfényszaru 47.570 19.714 1.0 0% 2
15 | Jaszivany 47.518 20.253 3.0 26% 2
16 | Jaszjdkodhalma 47.526 19.983 4.5 35% 2
17 | Jaszkisér 47.460 20.212 3.5 37% 1
18 | Jaszszentandrds 47.565 20.158 3.5 43% 1
19 | Jasztelek 47.480 20.002 3.0 28% 2
20 | Képolna 47.759 20.246 1.0 0% 1
21 | Kémld 47.601 20.438 1.0 0% 1
22 | Nagyfiiged 47.684 | 20.113 1.0 0% 1
23 | Nagykata 47417 | 19.731 1.0 0% 2
24 | Tarnabod 47.689 20.233 1.0 0% 2
25 | Tarnaszentmiklds 47.528 20.376 3.5 47% 2
26 | Tenk 47.653 20.348 1.0 0% 2
27 | Tiszabo 47.311 20.484 1.0 0% 2
28 | Ujszész 47.295 20.069 1.0 0% 1
29 | Ujszilvas 47.271 19.897 1.0 0% 2
30 | Visznek 47.643 20.024 1.0 0% 1
31 | Zarank 47.641 20.108 4.0 33% 2
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4.14. abra A 2002. oktober 12-i jaszapati foldrengés (18:49:11 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.14. Intensity distribution of the Jaszapati earthquake 12 October 2002, 18:49:11 UTC
(star - instrumental epicentre)
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23 October 2002 - Jaszapati 2002. oktober 23. - Jaszapati

2002. oktober 23. - Jaszapati / 23 October 2002 - Jaszapati

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Détum / Date: 2002/10/23

Kipattanasi id6 / Origin Time: 02:52:15.1 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.545N 20.043E (S.D. 2.3 km)
Mélység / Depth: 14.3 km (S.D. 2 km)
Magnitadé / Magnitude: 3.7ML

Maximalis intenzitds / Maximum Intensity: 5 EMS

LEIRAS

A masodik foldrengés, melyet a Jaszsagban, oktoberben éreztek, az év legnagyobb magnitidoja
rengése volt. 23-an hajnalban My, 3.7 magnitidoju foldrengés keletkezett, melynek epicentralis
intenzitasa 5 EMS koriili volt. Kisebb épiiletsériilést (vakolatrepedések) jelentettek néhany
hagyomanyos épiilet esetében Jaszapati, Jaszjakohalma, Jaszladany telepiilésekrdl. A rengés
mintegy 800-1000 km” teriileten volt érezhetd.

Az esemény szeizmogramja a 4.15. dbran lathato.

A rengés intenzités eloszlasat a 4.8. tablazat tartalmazza és a 4.16. dbra mutatja

DISCUSSION

The second earthquake felt in the Jaszsag region in October was the highest magnitude event
during the year. The shock of 3.7 My in the night of 23 was felt in an area of 800-1000 km?” and
produced reports of 5 EMS from the epicentral area. Slight damage to a few ordinary buildings
(fine cracks in plaster) were reported from Jaszapati, Jaszjakohalma and Jaszladany.

Seismograms of the event are shown in Figure 4.15.

The intensity distribution of the event is shown in Table 4.8. and Figure 4.16.
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4.15. abra A 2002. oktober 23-1 jaszapati foldrengés (02:52:15 UTC) szeizmogramja
Figure 4.15. Seismograms of the Jaszapati earthquake 23 October 2002, 02:52:15 UTC
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23 October 2002 - Jaszapati

4.8. Tablazat
A 2002. oktober 23-1, jaszapati foldrengés (02:52:15 UTC) intenzitas eloszlasa

2002. oktober 23. - Jaszapati

Table 4.8.
Intensity distribution of the Jaszapati event 23" October 2002 (02:52:15 UTC)

Koordmata I R N

Helység / Location . Cgordlnates o ,

Szel.esseg Hossz.usag Intenzités Rel. Jelentések
Latitude Longitude Intensity megbizl-lat(i)stég szama
N) (E) Rel. reliability No. of reports

1 | Alattyan 47.426 20.039 4.0 35% 2
2 | Besenyszog 47.300 20.259 1.0 0% 2
3 | Bokor 47.930 19.540 1.0 0% 1
4 | Detk 47.747 20.101 1.0 0% 1
5 | Erk 47.612 20.078 3.5 39% 2
6 | Fegyvernek 47.252 20.521 1.0 0% 1
7 | Gomba 47.375 19.527 1.0 0% 1
8 | Hatvan 47.671 19.674 1.0 0% 2
9 | Hevesaranyos 48.012 20.238 1.0 0% 2
10 | Hevesvezekény 47.558 20.357 1.0 0% 1
11 | Hévizgyork 47.631 19.518 1.0 0% 2
12 | Hort 47.694 19.776 1.0 0% 2
13 | Janoshida 47.387 20.056 4.0 35% 2
14 | JaszalsOszentgyorgy 47.373 20.091 4.0 33% 2
15 | Jaszapati 47.512 20.138 5.0 43% 2
16 | Jaszarokszallas 47.644 19.972 1.0 0% 1
17 | Jaszberény 47.502 19.903 3.5 42% 1
18 | Jaszboldoghaza 47.369 19.993 3.0 36% 1
19 | Jaszddzsa 47.568 20.010 4.5 34% 1
20 | JaszfelsOszentgyorgy 47.511 19.781 1.0 0% 1
21 | Jaszjakéhalma 47.526 19.983 5.0 49% 2
22 | Jaszkisér 47.460 20.212 4.5 34% 2
23 | Jaszladany 47.368 20.161 4.5 50% 1
24 | Jaszszentandras 47.565 20.158 3.5 35% 2
25 | Jasztelek 47.480 20.002 4.5 34% 2
26 | Kisfiizes 47.988 20.130 1.0 0% 1
27 | Kompolt 47.744 20.242 1.0 0% 1
28 | Matranovak 48.040 19.977 1.0 0% 2
29 | Nagykoros 47.033 19.779 1.0 0% 2
30 | Palotas 47.798 19.594 1.0 0% 2
31 | Pétervasara 48.022 20.101 1.0 0% 1
32 | Rakécziujfalu 47.061 20.260 1.0 0% 2
33 | Tarnaméra 47.655 20.155 4.0 31% 2
34 | Tarnadrs 47.599 20.057 4.0 27% 1
35 | Tarnaszentmiklos 47.528 20.376 3.0 42% 2
36 | Taborfalva 47.108 19.478 1.0 0% 2
37 | Tapiogyorgye 47.334 19.951 1.0 0% 1
38 | Toszeg 47.098 20.143 1.0 0% 2
39 | Ujszasz 47.295 20.069 1.0 0% 2
40 | Valké 47.567 19.509 1.0 0% 1
41 | Vamosgyork 47.688 19.920 1.0 0% 2
42 | Veresegyhaz 47.653 19.285 1.0 0% 1
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4.16. abra A 2002. oktober 23-i jaszapati foldrengés (02:52:15 UTC) intenzitas eloszlésa
(a csillag a muiszeresen meghatarozott epicentrumot jeloli)

Figure 4.16. Intensity distribution of the Jaszapati earthquake 23 October 2002, 02:52:15 UTC
(star - instrumental epicentre)
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25 December 2002 - Jasztelek 2002. december 25. - Jasztelek

2002. december 25. - Jasztelek / 25 December 2002 - Jasztelek

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Détum / Date: 2002/12/25

Kipattanasi id6 / Origin Time: 21:58:23.0 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.540N 20.002E (S.D. 2.7 km)
Mélység / Depth: 12.1 km (S.D. 2 km)
Magnitadé / Magnitude: 2.6 ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

December 25-én este Gijra megmozdult a fold Jasztelek — Jaszjakohalma kornyékén. 4-5 EMS
intenzitasu foldrengés volt érezhetd, melynek miiszeresen mért magnitidoja My, 2.6 volt.

Az esemény szeizmogramja a 4.17. dbran lathato.

A rengés intenzitas eloszlasat a 4.9. tablazat tartalmazza és a 4.18. dbra mutatja

DISCUSSION

The last felt earthquake in the year was in the Jaszsag region again. In the night of 25" of
December, a magnitude 2.6 My event was felt with 4-5 EMS at Jasztelek, Jaszjakohalma,
Alattyan.

Seismograms of the event are shown in Figure 4.17.

The intensity distribution of the event is shown in Table 4.9. and Figure 4.18.
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4.17. abra A 2002. december 25-1 jasztelki foldrengés (21:58:23 UTC) szeizmogramja
Figure 4.17. Seismograms of the Jasztelek earthquake 25 December 2002, 21:58:23 UTC



25 December 2002 - Jasztelek

4.9. Tablazat

A 2002. december 25-1, jasztelki foldrengés (21:58:23 UTC) intenzitas eloszlasa

Table 4.9.

Intensity distribution of the Jasztelek event 25™ December 2002 (21:58:23 UTC)

2002. december 25. - Jasztelek

Koordinata

. I R N
Helység / Location , Cgordmates - ,
Szelfesseg Hoss;usag Intenzités Rel. Jelentések
Latitude Longitude Intensity megbizl}at(?s.ég szama
N) (E) Rel. reliability No. of reports
1 | Alattyan 47.426 20.039 4.5 36% 1
2 | Csany 47.652 19.822 1.0 0% 1
3 | Detk 47.747 20.101 1.0 0% 1
4 | Erk 47.612 20.078 1.0 0% 1
5 | Hort 47.694 19.776 1.0 0% 1
6 | Janoshida 47.387 20.056 1.0 0% 1
7 | Jaszapati 47.512 20.138 1.0 0% 2
8 | Jaszarokszallas 47.644 19.972 1.0 0% 1
9 | Jaszjdkodhalma 47.526 19.983 4.0 46% 2
10 | Jaszkisér 47.460 20.212 3.5 27% 2
11 | Jaszszentandrés 47.565 20.158 1.0 0% 1
12 | Jasztelek 47.480 20.002 4.5 33% 1
13 | Ludas 47.729 20.096 1.0 0% 1
14 | Szaszberek 47.304 20.091 1.0 0% 1
15 | Tarnaméra 47.655 20.155 3.0 33% 2
16 | Tapiogydrgye 47334 | 19.951 1.0 0% 2
17 | Tapidszecsd 47.454 19.596 1.0 0% 1
18 | Ujszasz 47.295 20.069 1.0 0% 2
19 | Vamosgyork 47.688 19.920 1.0 0% 1
20 | Zarénk 47.641 20.108 3.5 40% 2
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4.18. abra A 2002. december 25-1 jaszteleki foldrengés (21:58:23 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.18. Intensity distribution of the Jasztelek earthquake 25 December 2002, 21:58:23 UTC
(star - instrumental epicentre)
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A MELLEKLET
EUROPAI MAKROSZEIZMIKUS SKALA (EMS)

Nem érezhetd

Nem érezhetd, még a legkedvezobb koriilmények kozott sem.

Alig érezheto

A rezgést csak egy-egy, elsdsorban fekvo ember érzi, kiillondsen magas épiiletek felsdbb emeletein.
Gyenge

A rezgés gyenge, néhany ember érzi, féleg épiileten beliil. A fekvd emberek lengést vagy gyenge
remegést éreznek.

Széles korben érezheto

A rengést épiileten beliil sokan érzik, a szabadban kevesen. Néhany ember felébred. A rezgés mértéke
nem ijesztd. Ablakok, ajtok, edények megcsorrennek, felfiiggesztett targyak lengenek.

Eros

A rengést épiileten beliil a legtdbben érzik, a szabadban csak néhanyan. Sok alvo ember felébred,
néhanyan a szabadba menekiilnek. Az egész épiilet remeg, a felfiiggesztett targyak nagyon lengenek.
Tanyérok, poharak sszekoccannak. A rezgés erés. Feliil nehéz targyak felborulnak. Ajtok, ablakok
kinyilanak vagy bezarodnak.

Kisebb karokat okozo

Epiileten beliil szinte mindenki, szabadban sokan érzik. Epiiletben tartézkodok koziil sokan megijednek,
¢és a szabadba menekiilnek. Kisebb targyak leesnek. Hagyomanyos épiiletek koziil sokban keletkezik
kisebb kar, hajszalrepedés a vakolatban, kisebb vakolatdarabok lehullanak.

Karokat okozé

A legtobb ember megrémiil, és a szabadba menekiil. Butorok elmozdulnak, a polcokrodl sok targy leesik.
Sok hagyomanyos épiilet szenved mérsékelt sériilést: kisebb repedések keletkeznek a falakban,
kémények led6Inek.

Siulyos karokat okozé

Butorok felborulnak. Sok hagyomanyos épiilet megsériil: kémények leddlnek, a falakban nagy
repedések keletkeznek, néhany épiilet részlegesen dsszedol.

Pusztito

Oszlopok, miiemlékek leddlnek vagy elferdiilnek. Sok hagyomanyos épiilet részlegesen, néhany teljesen
rombaddl.

Nagyon pusztito

Sok hagyomanyos épiilet 6sszeddl.
Elsépré

A legtdbb épiilet sszeddl.
Teljesen elsopré

Gyakorlatilag minden épitmény megsemmisiil.

(Részletesen lasd: Griinthal, 1998)
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APPENDIX A
EUROPEAN MACROSEISMIC SCALE (EMS)

Not felt

Not felt, even the most favourable circumstances.

Scarcely felt

Vibration is felt only by individual people at rest in houses, especially on upper floors of buildings.
Weak

The vibration is weak and is felt indoors by a few people. People at rest feel a swaying or light
trembling.

Largely observed

The earthquake is felt indoors by many people, outdoors by very few. A few people are awakened. The
level of vibration is not frightening. Windows, doors and dishes rattle. Hanging objects swing.

Strong

The earthquake is felt indoors by most, outdoors by few. Many sleeping people awake. A few run
outdoors. Buildings tremble throughout. Hanging objects swing considerably. China and glasses clatter
together. The vibration is strong. Top heavy objects topple over. Doors and windows swing open or
shut.

Slightly damaging

Felt by most indoors and many outdoors. Many people in buildings are frightened and run outdoors.
Small objects fall. Slight damage to many ordinary buildings eg. fine cracks in plaster and small pieces
of plaster fall.

Damaging

Most people are frightened and run outdoors. Furniture is shifted and objects fall from shelves in large
numbers. Many ordinary buildings suffer moderate damage: small cracks in walls, partial collapse of
chimneys.

Heavily damaging

Furniture may be overturned. Many ordinary buildings suffer damage: chimneys fall, large cracks
appear in walls and few buildings may partially collapse.

Destructive

Monuments and columns fall or are twisted. Many ordinary buildings partially collapse and few collapse
completely.

Very destructive

Many ordinary buildings collapse.
Devastating

Most ordinary buildings collapse.
Completely devastating

Practically all structures above and below ground are heavily damaged or destroyed.

(For details see Griinthal, 1998)
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Significant Earthquakes of the World

A vilag jelentds foldrengései

Halalos aldozatot kdvetel6 foldrengések a vilagon 2002-ben

Datum
Date

2002/01/09
2002/01/10
2002/01/20
2002/01/22
2002/02/03
2002/02/17
2002/03/03
2002/03/05
2002/03/25
2002/03/31
2002/04/01
2002/04/12
2002/04/22
2002/04/24
2002/04/24
2002/04/25
2002/05/15
2002/05/18
2002/06/22
2002/09/06
2002/09/08
2002/09/13
2002/10/10
2002/10/24
2002/10/31
2002/11/01
2002/11/02
2002/11/20

Deaths from Earthquakes in 2002

Orszag, terilet
Region

Tajikistan
Near N Coast of New Guinea

Democratic Republic of the Congo

Crete, Greece

Turkey

Southern Iran

Hindu Kush Region, Afghanistan
Mindanao, Philippines

Hindu Kush Region, Afghanistan
Taiwan Region

Eastern New Guinea Region,
Hindu Kush Region, Afghanistan
Near Coast of Peru
Northwestern Balkan Region
Western Iran

Northwestern Caucasus

Taiwan

Lake Victoria Region

Western Iran

Sicily, Italy

Near North Coast of New Guinea,

Andaman Islands, India Region
Irian Jaya Region, Indonesia
Democratic Republic of Congo
Southern Italy

Northwestern Kashmir

Northern Sumatra Indonesia
Northwestern Kashmir

Osszesen / Total

Magnitado
Magnitude

5.

O N O OO N Oy N OOy OO BB OB O OOy OOy O
A A~ B O MDD OYOTOY O O OTNY YN O YN PO O 0RO N

2

Aldozatok széma
Number killed

3
1
7
1

44
1
166

1699
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Significant Earthquakes of the World

A 7.0 vagy annal nagyobb magnituddéju foldrengések a vildgon 2002-ben

Héna Na
p

Mont Da
h vy
1 2
3 3
3 5
3 31
4 26
6 28
8 19
8 19
9 8
10 10
1 2
11 3
1 17

1d6
Time
(uTc)

17:

12:

21:

06

17:

11:

11:

18

10

22:

04

22

08

16

52

06

19

01

08

44

:50

26

12

:53

Earthquakes of magnitude 7.0 and greater in 2002

Szélesség
Latitude

17.600S
36.502N
6.033N
24 279N
13.088N
43.752N
21.696S
23.884S
3.271S
1.681S
3.024N
63.743N

47 .98N

Hosszlsag
Longitude

167.856E
70.482E
124 . 249E
122.179E
144 .619E
130.666E
179.513W
178.495E
142 .855E
134.157E
96.181E
147 .687W

146.29E

Mélység
Depth
(km)
21
226
31
33
86
566
580
675
13
10
33

10

507

Magnitido
Magnitude

Orszag, terilet
Region

Vanuatu Islands

Hindu Kush Region, Afghanistan
Mindanao, Philippines

Taiwan Region

Mariana Islands

E. Russia - N.E. China Border Region
Fiji Islands Region

South of Fiji Islands

Near North Coast of New Guinea, PNG
Irian Jaya Region, Indonesia
Northern Sumatra, Indonesia

Central Alaska

Northwest of Kuril Islands



Significant Earthquakes of the World A vilag jelentos foldrengései
A 6.5 vagy annal nagyobb magnituddéju,
és a jelentdsebb karokat okozé foldrengések a vilagon 2002-ben

Earthquakes of magnitude 6.5 or greater
or ones that caused fatalities, injuries or substantial damage.

DATUM 106 KOORDINATA MELYSEG MAG ALLOMAS REGIO, TOVABBI MAGNITUDOK, MEGJEGYZESEK

0 M S SZEL HOSSZ KM SZAM
DATE ORIGIN TIME GEOGRAPHIC DEPTH MAG SD NO. REGION, ADDITIONAL MAGNITUDES AND COMMENTS
utcC uTC COORDINATES STA

HR MN SEC LAT LONG USED

JAN 02 17 22 48.7 17.600 S 167.856 E 21 G 7.3 0.9 427 VANUATU ISLANDS. MW 7.3 (HRV), 7.1 (GS). mb 6.3 (GS). MS 7.5
(GS). ME 7.3 (GS). Mo 8.7*10**19 Nm (HRV), 5.5%10**19 Nm (GS),
1.4*10%%20 Nm (PPT). Es 1.7*10**15 Nm (GS). Several people
injured, two bridges destroyed and buildings and roads damaged
on Efate. Rockslides blocked access to the wharf at Port Vila. A
local tsunami with wave heights of 40 cm (peak-to-trough)
observed at Port Vila.

JAN 03 07 05 27.6 36.088 N 70.687 E 129D 6.2 0.9 431 HINDU KUSH REGION, AFGHANISTAN. MW 6.2 (GS), 6.1 (HRV). mb 5.8
(GS). ME 6.0 (GS). Mo 1.9*10**18 Nm (GS), 1.6*10**18 Nm (HRV).
Es 2.5%10*%*13 Nm (GS). At Teast one person injured and felt
strongly in the Mazar-e Sharif-Kabul area. Also felt in
Tajikstan, northern Pakistan and northwestern India.

JAN 03 10 17 36.3 17.664 S 168.004 E 10 G 6.7 1.1 386 VANUATU ISLANDS. MW 6.7 (HRV). 6.4 (GS). mb 5.8 (GS). MS 6.4
(GS). Mo 5.2*10**18 Nm (GS). 1.1*10**19 Nm (HRV). Felt on Efate.

JAN 09 06 45 57.5 38.673 N 69.902FE 33N 5.2 0.8 240 TAJIKISTAN. mb 5.2 (GS). MS 5.2 (GS). At Tleast 3 people killed,
50 injured and 200 houses, 5 schools and 4 hospitals damaged in
the Roghun area.

JAN 10 11 14 56.9

w

212 S 142,427 E 11 G 6.7 1.2 333 NEAR N COAST OF NEW GUINEA, PNG. MW 6.7 (HRV), 6.6 (GS). mb 6.0
(GS). MS 6.6 (GS). ME 6.4 (GS). Mo 1.3*10**19 Nm (HRV),
1.0*10%*19 Nm (GS). 1.7*10%**19 Nm (PPT). Es 9.0*10**13 Nm (GS).
One person killed:; 200 houses and 250 water tanks destroyed in
the Aitape area.

JAN 17 20 01 29.2

—

684 S 29.077 E 15D 4.7 0.9 40 LAKE TANGANYIKA REGION. mb 4.7 (GS). mbLg 4.9 (GS). Several
people killed and at least 307 buildings destroyed in the
Gisenyi area, Rwanda. Felt at Kimironko, Rwanda. This is one of
the largest of a series of earthquakes associated with the
eruption of Volcan Nyiragongo, Congo. Lava flows from this
eruption killed at least 45 people, destroyed parts of 14
villages and caused damage to about one-half of the city of
Goma, Congo. The series of earthquakes has caused subsidence of
about 70 cm at Bukavu, 50 cm at Goma and 50 cm on Idjwi, Congo.

JAN 19 17 09 29.1*

—

931S 29579 FE 10G 4.6 1.3 35 LAKE TANGANYIKA REGION. mb 4.6 (GS). mbLg 4.7 (GS). Casualties
and damage are included with the event of January 17 at 20:01
uTc.

JAN 20 00 14 44.3 1.681S 28,981 E 10G 4.9 1.0 77 DEMOCRATIC REPUBLIC OF CONGO. mb 4.9 (GS). MS 4.6 (GS). mbLg 5.2
(GS). Casualties and damage are included with the event of
January 17 at 20:01 UTC. Felt strongly at Kimironko:; felt at
Ruhengeri, Rwanda. Also felt at Bukavu and Goma, Congo.

JAN 21 01 19 32.6% 1.726 S 28.854 E 10G 4.6 1.3 40 DEMOCRATIC REPUBLIC OF CONGO. mb 4.6 (GS). mbLg 4.9 (GS).
Casualties and damage are included with the event of January 17
at 20:01 UTC.

JAN 21 04 39 21.6

—

776 S 29.041E 10G 4.9 1.0 97 LAKE TANGANYIKA REGION. mb 4.9 (GS). MS 4.5 (GS). mbLg 5.1 (GS).
Casualties and damage are included with the event of January 17
at 20:01 UTC. Felt at Kimironko, Rwanda.

JAN 21 10 55 03.7

—

903 S 29.117E 10G 4.7 1.0 36 LAKE TANGANYIKA REGION. mb 4.7 (GS). mbLg 5.1 (GS). Casualties
and damage are included with the event of January 17 at 20:01
UTcC.

JAN 22 04 53 52.6 35.790 N 26.617 E 88 G 6.3

o

.9 390 CRETE, GREECE. MW 6.3 (GS), 6.2 (HRV). mb 6.2 (GS). ME 6.0 (GS).
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Mo 2.7*10**18 Nm (GS), 2.0%10**18 Nm (HRV). Es 2.5%10**13 Nm
(GS). One person reportedly died from a heart attack at Antalya,
Turkey. Felt strongly in southwestern Turkey and in eastern
Greece. Felt (III) throughout Cyprus. Also felt in southern
Greece, in the Cairo, Egypt area, in northern Israel and in
parts of Lebanon.

JAN 22 1532055 1.515S 28.993E 10G 4.9 1.0 58 DEMOCRATIC REPUBLIC OF CONGO. mb 4.9 (GS). MS 4.7 (GS). mbLg 5.2
(GS). Casualties and damage are included with the event of
January 17 at 20:01 UTC. Felt at Kimironko, Rwanda.

FEB 03 07 11 28.4& 38.573 N 31.271 E 5 6.5 482 TURKEY. <ISK>. MW 6.5 (HRV), 6.2 (GS), 6.0 (CSEM). mb 5.7 (GS).
MS 6.4 (GS). ML 6.0 (ISK), 5.7 (THE). Mo 5.9*10**18 Nm (HRV),
2.4%10%*18 Nm (GS), 1.1*10**18 Nm (CSEM). At least 44 people
killed, 318 injured and 622 buildings damaged in Afyon Province.
Felt in much of west-central Turkey. Also felt in the Dodecanese
Islands, Greece. Maximum acceleration of 0.113 g was recorded at
Afyon. Preliminary reports indicate 30 km of surface faulting
with vertical offset in the Cay-Sultandagi area. Two new hot
springs formed in the area and others changed their flow rates.
Most of this information was obtained from reports on the
websites of Bogazici University, Turkey and GeoForschungZentrum
Potsdam, Germany.

FEB 03 20 59 27.6 38.773 N 69.924 £ 44 * 4.9 1.0 147 TAJIKISTAN. mb 4.9 (GS). Several people injured and several
buildings damaged in the Roghun area.

FEB 05 1327 24.6 5.345S 151.248 E 39G 6.6 0.9 444 NEW BRITAIN REGION, P.N.G. MW 6.6 (GS). 6.6 (HRV). mb 5.8 (GS).
MS 6.3 (GS). ME 6.2 (GS). Mo 8.4*10**18 Nm (GS), 8.2*10**18 Nm
(HRV), 9.7*10**18 Nm (PPT). Es 4.4*10**13 Nm (GS).

FEB 17 13 03 52.7 28.093 N 51.755 E 33 N 5.4 1.1 343 SOUTHERN IRAN. MW 5.4 (GS), 5.3 (HRV). mb 5.6 (GS). MS 5.0 (GS).
Mo 9.9%10%*16 Nm (HRV), 1.6*10**17 Nm (GS). One person killed,
30 injured and 80 percent of houses damaged at Baghan.

FEB 20 11 27 43.6& 51.561 N 16.082 E 1 4.9 158 POLAND. <WAR>. mb 4.9 (GS). ML 5.0 (STR), 4.9 (GRF), 4.6 (VIE)
Mining induced event. At least 3 people injured, equipment
damaged and several tunnels collapsed in the Rudna mine. Also
minor damage to buildings at Polkowice.

MAR 03 12 08 19.7 36.502 N 70.482 E 226 D 7.4 1.1 138 HINDU KUSH REGION, AFGHANISTAN. MW 7.4 (HRV), 7.3 (GS). mb 6.6
(GS). ME 7.3 (GS). Mo 1.2*¥10*%*%20 Nm (HRV), 1.1*10**20 Nm (GS).
Es 2.3*10**15 Nm (GS). At Teast 150 people killed, several
injured and 400 houses damaged or destroyed by a landslide that
dammed and flooded Surkundara Valley, Samanghan Province. At
least 13 people killed at Kabul and Rustaq and 3 people killed
at Bajaua, Pakistan. At least 300 houses destroyed in Badakhshan
and Takhar Provinces. A 50 yard wide fissure opened in Xiker
Reservoir in Xinjiang Province, China. Felt in much of
Afghanistan and Pakistan. Also felt in India, Kazakhstan,
Kyrgyzstan, Tajikistan, Uzbekistan and Xinjiang, China.

MAR 05 21 16 09.1 6.033 N 124.249 E 31 G 7.5 0.9 321 MINDANAO, PHILIPPINES. MW 7.5 (HRV), 7.2 (GS). mb 6.3 (GS). MS
7.2 (GS). ME 7.2 (GS). Mo 8.1*10**19 Nm (GS), 2.0*10**20 Nm
(HRV). Es 1.2%10**15 Nm (GS). At Teast 15 people killed, more
than 100 injured and many buildings damaged or destroyed in
southern and central Mindanao. In South Cotabato Province
landsTlides breached the crater wall of Mount Parker volcano and
fell into Lake Maughan, creating a flood which washed away
houses and flooded 9 sub-districts in the province. Local
tsunamis with heights estimated at 3 meters caused damage at
Kiamba, Maitum and Palimbang.

MAR 25 14 56 33.8 36.062 N 69.315 E 8G 6.1 1.1 416 HINDU KUSH REGION, AFGHANISTAN. MW 6.1 (HRV), 6.0 (GS). mb 5.9
(GS). MS 6.2 (GS). ME 6.0 (GS). Mo 1.5*10**18 Nm (HRV),
1.2*%10**18 Nm (GS). Es 1.9%10**13 Nm (GS). At Teast 1,000 people
killed, several hundred injured and several thousand homeless in
Baghlan Province. At least 1,500 houses destroyed or damaged at
Nahrin and several hundred more in other areas of Baghlan
Province. Landslides blocked many roads in the epicentral area.
Felt strongly in much of northern Afghanistan. Also felt in the
Islamabad-Peshawar area, Pakistan and at Dushanbe, Tajikistan.

MAR 27 08 52 52.2 36.023 N 69.338 E 10 G 5.6 0.9 433 HINDU KUSH REGION, AFGHANISTAN. MW 5.6 (GS). 5.6 (HRV). mb 5.9

(GS). MS 5.4 (GS). Mo 2.5%10**17 Nm (GS), 2.4*10**17 Nm (HRV).
Casualties are included with the event of March 25 at 14:56 UTC.
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Additional landslides and damage in the epicentral area. Felt in
the Islamabad-Peshawar area, Pakistan.

MAR 28 04 56 22.4 21.663 S 68.329 W 125D 6.5 1.0 486 CHILE-BOLIVIA BORDER REGION. MW 6.5 (GS). 6.5 (HRV). mb 6.1 (GS).
Mo 7.0*%10%*18 Nm (GS), 6.1*10**18 Nm (HRV). Landslides blocked
roads and power outages occurred at Pica, Chile. Felt (V) at
Calama, Camina, Chuquicamata, Guatacondo, Huara, Huatacondo, La
Tirana, Mamina, Oficina Pedro de Valdivia, Pica, Pozo Almonte,
Tarapaca and Tocopilla; (IV) at Azapa. Camar, Camarones. Cuya
and Iquique; (III) at Antofagasta, Arica and Putre, Chile. Felt
(ITI) at Arequipa, Peru. Also felt in parts of southwestern
Bolivia.

MAR 31 06 52 50.4 24.279 N 122.179 E 33 7.1 1.0 550 TAIWAN REGION. MW 7.1 (GS), 7.1 (HRV). mb 6.4 (GS). MS 7.4 (GS).
ME 7.0 (GS). ML 6.8 (TAP). Mo 5.5%10**19 Nm (GS), 4.8*10**19 Nm
(HRV). Es 6.4%10*%*14 Nm (GS). At Teast 5 people killed, 200
injured, 3 buildings collapsed and 100 houses destroyed in the
T'ai-pei area. Water and gas lines were broken and some bridges
were damaged. Landslides blocked highways in eastern Taiwan.
Felt throughout Taiwan. A tsunami of 20 cm (peak-to-trough)
occurred on Yonaguni-jima, Ryukyu Islands. Recorded (6 TAP) in I-
lan; (5 TAP) in Hua-1ien and Miao-1i; (4 TAP) in Hsin-chu, Nan-
tou, T'ai-chung, T'ai-pei, T'ao-yuan and Yun-Tin; (3 TAP) in
Chia-i and T'ai-tung; (2 TAP) in T'ai-nan Counties. Also
recorded (5 TAP) at T'ai-pei and I-lan. Recorded (3 JMA) on
Yonaguni-jima; (2 JMA) on Iriomote-jima and Ishigaki-jima; (1
JMA) on Miyako-jima, Ryukyu IsTands.

APR 01 06 14 15.2 6.191 S 147.421 E 81D 5.0 1.0 122 EASTERN NEW GUINEA REG., P.N.G. mb 5.0 (GS). Thirty-six people
presumed killed by a landslide in Morobe Province.

APR 12 04 00 23.7 35.959 N 69.417E 10G 5.9 1.3 361 HINDU KUSH REGION, AFGHANISTAN. MW 5.9 (HRV), 5.7 (GS). mb 5.8
(GS). MS 5.9 (GS). Mo 7.2%10**17 Nm (HRV), 4.4*10**17 Nm (GS).
At Teast 50 people killed, 150 injured and buildings extensively
damaged in the Do Abi-Nahrin area. Landslides blocked a road to
Nahrin. Felt at Kabul. Also felt at Peshawar, Pakistan and
Dushanbe, Tajikistan.

APR 18 16 08 36.7 27.535 S 70.586 W 62D 6.7 1.1 462 NEAR COAST OF NORTHERN CHILE. MW 6.7 (GS), 6.6 (HRV). mb 6.2
(GS). Mo 9.4%10%*18 Nm (HRV), 1.2*10**19 Nm (GS). Damage (VII)
at Copiapo and three houses damaged at Taltal. Felt (VI) at
Chanaral and Vallenar; (V) at Alto del Carmen, Caldera, Diego
del Almagro, Huasco and Mejillones; (IV) at Antofagasta, Calama,
La Serena, Oficina Maria Elena, Ovalle and San Pedro de Atacama;
(ITI) at Quillota, San Antonio, Santiago and Valparaiso: (II) at
Rancagua and Talca.

APR 22 04 57 02.4* 12.386 S 76.518 W 67 * 4.4 1.3 27 NEAR COAST OF PERU. mb 4.4 (GS). Felt (IV) at Chilca and (III) at
Lima. This earthquake caused panic in parts of Lima, where a
girl died of a heart attack.

APR 24 10 51 50.9 42.436 N 21.466 E 10G 5.7 1.1 522 NORTHWESTERN BALKAN REGION. MW 5.7 (HRV), 5.6 (GS). mb 5.6 (GS).
MS 5.6 (GS). ML 5.5 (ATH), 5.4 (THE), 5.3 (PDG), 5.3 (ROM), 5.2
(SKO). Mo 4.4*10**17 Nm (HRV), 3.2*10**17 Nm (GS). One person
killed and at least 60 injured in Kosovo, Yugoslavia. Minor
damage in southern Yugoslavia and the northern part of the
former Yugoslav Republic of Macedonia. Power outages and broken
gas lines at Gnjilane, Yugoslavia. Felt (VII) at Kumanovo and
Skopje; (V) at Kocani, Stip, Tetovo and Veles; (III) at Bitola,
Gostivar, Kavadarci, Ohrid, Prilep, Radovis and Strumica, former
Yugoslav Republic of Macedonia. Felt throughout Yugoslavia and
at Sofia, Bulgaria.

APR 24 19 48 07.1 34.642 N 47400 E 33N 5.2 1.1 261 WESTERN IRAN. mb 5.2 (GS). MS 5.2 (GS). At least 2 people killed,
56 injured, 10 villages destroyed and 50 villages considerably
damaged in Kermanshah Province. Felt at Heris, Kangavar, Qoreh
and Sahneh.

APR 25 17 41 21.5 41.765N 44960 E 10G 4.8 1.1 72 NORTHWESTERN CAUCASUS. mb 4.8 (GS). MS 4.3 (GS). At least 5
people killed, 52 injured and 2,400 buildings damaged or
destroyed (VII) at Tbilisi. Power and telephone outages occurred
and landslides partially blocked roads at Thilisi.

APR 26 16 06 07.0 13.088 N 144.619 E 86 7.1 1.0 257 MARIANA ISLANDS. MW 7.1 (GS), 7.1 (HRV). mb 6.5 (GS). ME 6.9
(GS). Mo 5.2*%10%*19 Nm (GS), 4.6*10%*19 Nm (HRV), 3.9*10**19 Nm
(PPT). Es 4.9%10**14 Nm (GS). At least 5 people slightly injured
and some minor damage (VII) to buildings on Guam. Water and sewer
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Tines broke and power outages occurred throughout the island.
Felt strongly on Guam. Also felt on Saipan.

MAY 15 03 46 05.7 24.636 N 121.922 E 10G 6.2 1.0 335 TAIWAN. MW 6.2 (GS), 6.2 (HRV). mb 5.5 (GS). MS 6.2 (GS). ML 6.2
(TAP). Mo 2.2*10**18 Nm (GS), 2.0%10**18 Nm (HRV). One person
killed, one injured and 2 houses damaged at Tung-shan. Felt in
northern Taiwan. Also felt in Fujian and Zhejiang Provinces.
LandsTlides occurred on Kuei-shan Tao. Recorded (5 TAP) in I-lan;
(4 TAP) 1in Hua-lien and T'ai-pei; (3 TAP) in Hsin-chu, Miao-11,
Nan-t'ou, T'ai-chung and T'ao-yuan; (2 TAP) in Chang-hua, Chia-i
and Yun-1in Counties. Recorded (3 JMA) on Yonaguni-jima, (2 JMA)
on Iriomote-jima and (1 JMA) on Ishigaki-jima, Ryukyu Islands.

MAY 18 1515 08.8 2.907 S 33.733 E 10G 5.5 0.9 172 LAKE VICTORIA REGION. mb 5.2 (GS). MS 5.5 (GS). Two people
killed, at Tleast 690 huts collapsed and 700 damaged and more
than 400 families homeless in the Bunda area, Tanzania. Felt in
the Nairobi-Nakuru-Kericho area, Kenya.

MAY 24 20 42 26.7 44761 N 21.611 E 10 G 4.7 1.2 227 NORTHWESTERN BALKAN REGION. mb 4.7 (GS). Five people slightly
injured and some buildings damaged in southwestern Romania.

MAY 25 05 36 31.9 53.815 N 161.116 W 33 6.5 1.3 307 SOUTH OF ALASKA. MW 6.5 (HRV), 6.4 (GS). mb 5.5 (GS). MS 6.1
(GS). ML 5.9 (PMR). Mo 5.5%¥10**18 Nm (HRV). 4.4*10**18 Nm (GS).

MAY 28 04 04 22.5 28.937 S 66.797 W 22D 6.0 1.0 354 CATAMARCA PROVINCE, ARGENTINA. MW 6.0 (HRV), 5.9 (GS). mb 6.0
(GS). MS 5.7 (GS). ML 5.6 (GUC). Mo 9.4*10**17 Nm (GS),
1.0*10**18 Nm (HRV). Twenty-seven people injured and at Teast 40
houses destroyed at Aminga, Anillaco, Agua Blanca and Chuquis.
Fifty percent of houses damaged in Castro Barros Department.
LandsTides occurred in the epicentral area. Felt strongly in
Catamarca, Cordoba, La Rioja, San Juan, Santiago del Estero and
Tucuman Provinces.

JUN'13 01 27 19.4 47.801S 99.751 E 10 G 6.6 1.1 153 SOUTHEAST INDIAN RIDGE. MW 6.6 (HRV), 6.5 (GS). mb 5.5 (GS). MS
6.6 (GS). Mo 8.1*10**18 Nm (HRV), 6.6*10**18 Nm (GS).

JUN 14 02 42 47.2 36.222 N 139.850 E 52D 4.9 0.9 205 EASTERN HONSHU, JAPAN. mb 4.9 (GS). One person injured at Toride.
Felt in the Tokyo area. Bullet train service temporarily
interrupted on several Tines. Recorded (4 JMA) Chiba, Ibaraki
and Saitama; (3 JMA) in Gumma, Kanagawa, Tochigi and Tokyo; (2
JMA) in Fukushima and Shizuoka; (1 JMA) in Miyagi, Nagano,
Niigata and Yamanashi Prefectures. Also recorded (1 JMA) on
Miyake-jima and O-shima.

JUN 17 21 26 22.9 12.592 S 166.383 E 33 N 6.7 1.1 272 SANTA CRUZ ISLANDS. MW 6.7 (HRV), 6.6 (GS). mb 6.0 (GS). MS 6.7
(GS). ME 6.3 (GS). Mo 1.3*10**19 Nm (HRV), 1.0*10**19 Nm (GS).
2.2*10%*19 Nm (PPT). Es 5.9*10**13 Nm (GS).

JUN 18 1356 22.8 30.805S 71.124W 54 G 6.6 1.0 420 NEAR COAST OF CENTRAL CHILE. MW 6.6 (GS), 6.4 (HRV). mb 6.0 (GS).
ME 6.3 (GS). Mo 8.5*10**18 Nm (GS), 5.3*10**18 Nm (HRV). Es
6.2%10*%*13 Nm (GS). Two houses destroyed at Illapel and one at
Monte Patria. Several schools slightly damaged in Limari
Province. Felt (VII) at Combarbala and Ovalle; (VI) at ITTapel
La Serena and Monte Patria; (V) at La Higuera, Paihuano,
Salamanca and Vicuna; (IV) at Concon, La Ligua, Quintero, San
Antonio, San Felipe, Santiago, Valparaiso and Vina del Mar
(I1I) at Copiapo, Curico and Rancagua; (II) at Cauquenes and
Talca. Also felt by people in high-rise buildings at Buenos
Aires, Argentina.

JUN 20 0540 43.3 25.842 N 88.932EFE 40* 4.5 1.1 30 INDIA-BANGLADESH BORDER REGION. mb 4.5 (GS). Fifty people injured
at Rangpur, 5 people injured at Thakurgaon and minor damage to
buildings at Rangpur and Almanagar, Bangladesh. Felt throughout
Bangladesh. Also felt in much of West Bengal, India.

JUN 22 025821.3 35.626 N 49.047 E 10G 6.5 1.1 555 WESTERN IRAN. MW 6.5 (GS), 6.5 (HRV), 6.4 (CSEM). mb 6.2 (GS). MS
6.4 (GS). ME 6.2 (GS). Mo 7.1*10**18 Nm (HRV), 6.9*10**18 Nm
(GS), 4.5%10%*18 Nm (CSEM). Es 4.9*10**13 Nm (GS). At Teast 261
people killed, 1300 injured and thousands of buildings destroyed
or damaged (VIII) in the Ab Garm-Abhar-Avaj-Shirin Su area.
Water and irrigation systems were severely damaged in the area.
Surface fissures were observed between Abdarreh and Changureh,
which were the villages that sustained the heaviest damage.
Damage was estimated at 91 million U.S. dollars. Felt strongly
in much of western Iran, including Tehran. For detailed
information about this earthquake, see the International
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Institute of Earthquake Engineering and Seismology, online at
http://www.iiees.ac.ir/bank/eng_avaj.html.

TUNISIA. mb 5.0 (GS). MS 4.7 (GS). Twelve people injured and some
houses collapsed in the Kairouan area. Felt in much of northern
Tunisia.

WESTERN IRAN. mb 4.6 (GS). Two people injured at Razan. Felt in
parts of Hamadan and Qazvin Provinces.

SUNDA STRAIT, INDONESIA. MW 6.6 (GS), 6.5 (HRV). mb 6.0 (GS). MS
6.9 (GS). ME 6.6 (GS). Mo 7.6*%10**18 Nm (GS), 6.2*10**18 Nm
(HRV). Es 1.7*10**14 Nm (GS). Felt (II) at Bengkulu and Jakarta.

E. RUSSIA-N.E. CHINA BORDER REG. MW 7.3 (GS), 7.3 (HRV). mb 6.7
(GS). ME 7.0 (GS). Mo 8.9*10**19 Nm (GS), 1.0%10**20 Nm (HRV),
8.0%10*%*19 Nm (PPT). Es 7.8*10**14 Nm (GS). Felt throughout
Heilongjiang, Jilin, Liaoning and in parts of Hebei, Henan,
Inner Mongolia, Shandong and Zhejiang Provinces, China. Felt at
Beijing. Also felt at Seoul, South Korea and Vladivostok,
Russia. Recorded (2 JMA) in parts of eastern Honshu and south-
central Hokkaido. Recorded (1 JMA) in central and northern
Honshu and southern Hokkaido.

JUN 30 21 29 36.3 22.201 S 179.250 E 620 D 6.5 0.9 534 SOUTH OF FIJI ISLANDS. MW 6.5 (GS). 6.4 (HRV). mb 5.5 (GS). Mo
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(GS). MD 5.9 (CASC). Mo 5.9%10**18 Nm (HRV), 4.8*10**18 Nm (GS).
At Teast 11 people injured, some houses collapsed and many
buildings damaged (VII) in Baru. Buildings damaged at Alanje and
David. A wharf also damaged at Puerto Armuelles. Felt strongly
in Bocas del Toro and Chiriqui Provinces. Four people injured, 6
homes collapsed and dozens damaged at Laurel, Costa Rica. Four
people injured and some houses damaged at Neily, Costa Rica.
Felt strongly in Buenas Aires, Corredores, Coto Brus and Golfito
Cantons, Costa Rica.

SICHUAN, CHINA. MW 5.2 (GS), 5.2 (HRV). mb 5.4 (GS). MS 4.7 (GS).
Mo 7.7*10**16 Nm (HRV), 7.2*10*%*16 Nm (GS). Eight houses
destroyed and 66 damaged in Rulong County.

MARIANA ISLANDS. MW 6.5 (HRV), 6.4 (GS). mb 6.1 (GS). MS 6.4
(GS). ME 6.3 (GS). Mo 6.4*10**18 Nm (HRV), 5.3*10**18 Nm (GS).
Es 6.9*10*%*13 Nm (GS). Minor damage to some buildings on Saipan.
Felt strongly in northern and central Guam and as far south as
Talofofo.

SULAWEST, INDONESIA. MW 6.2 (HRV), 6.1 (GS). mb 5.7 (GS). MS 5.8
(GS). Mo 2.5%10**18 Nm (HRV), 1.4*10**18 Nm (GS). At Teast 48
people injured and several hundred buildings damaged in the Tojo
area. Felt (V) at Poso, (IV) at Soroako and (III) at Luwuk and
Palu.

FIJI ISLANDS REGION. MW 7.6 (GS). mb 6.7 (GS). ME 7.7 (GS). Mo
2.4%10*%*20 Nm (GS), 3.5*%10**20 Nm (PPT). Es 7.0%10**15 Nm (GS).

SOUTH OF THE FIJI ISLANDS. MW 7.7 (GS). mb 7.0 (GS). ME 7.4 (GS).
Mo 3.6%10%*20 Nm (GS), 1.7*10**20 Nm (PPT). Es 3.2*10**15 Nm
(GS). Felt at Suva. Also felt in the Auckland area, New Zealand.

SICILY, ITALY. <ROM>. MW 5.9 (GS), 5.9 (HRV), 5.8 (CSEM). mb 5.8
(GS). MS 5.5 (GS). ME 5.7 (GS). ML 5.6 (ROM). Mo 9.1*10**17 Nm
(GS), 7.3%10**17 Nm (HRV), 6.2*10%*17 Nm (CSEM). Es 7.7*10**12
Nm (GS). Two people died from heart attacks. twenty injured and
several buildings damaged in the Palermo area. Also felt at
Agrigento, Caltanissetta, Catania, Enna, Messina and Trapani.

NEAR NORTH COAST OF NEW GUINEA, P.N.G. MW 7.6 (HRV), 7.3 (GS). mb
6.5 (GS). MS 7.8 (GS). ME 7.9 (GS). Mo 2.7%10%*20 Nm (HRV),
1.0%10**20 Nm (GS), 2.5%10**%20 Nm (PPT). Es 1.8*10**16 Nm (GS).
Four people killed and at Teast 70 injured on Kairiru and Muschu
Islands and in the Wewak area. At least 500 dwellings destroyed
and 200 damaged, water tanks, pipelines and a bridge damaged on
the islands and in the Maprik-Suain-Wewak area. A Tocal tsunami
with an estimated maximum wave height of 1.5 meters damaged some
buildings in the area. Landslides occurred and new hot springs
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appeared on Kairiru Island. Muschu and Kairiru Islands uplifted
approximately one half meter. Felt (III) at Jayapura. Indonesia.

ANDAMAN TSLANDS, INDIA REGION. MW 6.5 (GS), 6.5 (HRV). mb 6.2
(GS). MS 6.7 (GS). ME 6.3 (GS). Mo 6.6*10**18 Nm (HRV),
6.0%10%*18 Nm (GS). Es 7.4*10**13 Nm (GS). Two people killed at
Rongat and 40 houses destroyed on Middle Andaman. Several
buildings damaged at Diglipur on North Andaman. A Tlocal tsunami
damaged several shops at Ariel Bay on Middle Andaman and a
Tighthouse on East Island. The tsunami was observed on Ross and
Smith Islands. Felt from Diglipur south to Mayabunder.

IRIAN JAYA REGION, INDONESIA. MW 6.4 (HRV), 6.3 (GS). mb 5.9
(GS). MS 6.4 (GS). Mo 4.9*10**18 Nm (HRV), 3.0*%10**18 Nm (GS).
At least 31 houses damaged at Ransiki. Felt in the Manokwari
area and as far east as Jayapura.

UNITED KINGDOM. <BGS>. mb 4.8 (GS). ML 5.0 (BGS), 4.8 (STR). MD
4.8 (LDG). One person injured at Mansfield. At least one chimney
collapsed and other minor damage (VI) in the Dudley area. Items
knocked from shelves and utilities disrupted over a wide area in
the West Midlands. Felt from Liverpool to London and from
Lincolnshire to Wales.

OFFSHORE GUERRERO, MEXICO. <UNM>. mb 5.2 (GS). MS 4.7 (GS). MD
5.2 (UNM). Two people injured and some buildings damaged at
Acapulco. Felt strongly at Coyuca. Also felt at Ixtapan de la
Sal and Mexico City.

WESTERN IRAN. MW 5.6 (HRV), 5.5 (GS). mb 5.5 (GS). MS 5.1 (GS).
Mo 2.8*10%*17 Nm (HRV), 2.2*10**17 Nm (GS). Five people injured
and at Tleast 30 percent of the houses damaged in the Masjed-e
Soleyman area.

GULF OF CALIFORNIA. MW 6.5 (HRV), 6.4 (GS). mb 5.4 (GS). MS 6.2
(GS). Mo 5.9*10**18 Nm (HRV), 5.1*10**18 Nm (GS), 7.3*10**18 Nm
(PPT). Felt at Mazatlan.

IRIAN JAYA REGION, INDONESIA. MW 7.6 (HRV), 7.4 (GS). mb 6.5
(GS). MS 7.7 (GS). Mo 2.6*10**20 Nm (HRV), 1.3*10**20 Nm (GS),
5.5%10%*20 Nm (PPT). Eight people killed, at Tleast 632 injured,
more than 1,000 houses destroyed or severely damaged and about
900 buildings partially damaged in the Manokwari-Oransbari-
Ransiki area. Landslides blocked roads in the area. A surface
fault 3 km Tong occurred at Ransiki. Many houses were flooded by
a local tsunami with estimated wave heights of 3 to 5 meters at
Oransbari and Ransiki and 1 meter at Manokwari. Liquefaction
occurred along the coast at Manokwari, Oransbari and Ransiki and
subsidence of 2 to 3 meters occurred at Oransbari. Felt (IV) at
Biak, Sorong and Timika; (III) at Nabire and Wamena.

IRIAN JAYA REGION, INDONESIA. mb 6.2 (GS). MS 6.7 (GS).

WESTERN BRAZIL. MW 6.9 (GS), 6.9 (HRV). mb 6.5 (GS). Mo
2.7%10%*19 Nm (GS), 2.5%10**19 Nm (HRV). Felt (IV) at Pucallpa,
Peru.

CENTRAL ALASKA. <AEIC>. MW 6.7 (GS), 6.7 (HRV). mb 6.0 (GS). MS
6.7 (GS). ME 7.4 (GS). Mo 1.4*10**19 Nm (GS), 1.3*10**19 Nm
(HRV), 1.7*%10**19 Nm (PPT). Es 2.8*10**15 Nm (GS). Damage (VIII)
at Cantwell. Felt (VI) at Denali National Park, Healy and
Nenana; (V) at Anderson, Eielson AFB, Fairbanks, Palmer and
Talkeetna; (IV) at Anchorage, Chugiak. Copper Center. Delta
Junction, Eagle River, Fort Wainwright, Kenai, North Pole, Tok,
Valdez, Wasilla and WilTow; (III) at Girdwood, Glennallen and
Seward. Felt as far as Homer and Juneau. Rockfalls and snow
avalanches observed in the epicentral area. Also fresh ground
cracks observed in the Denali Highway roadbed.

LAKE TANGANYIKA REGION. MW 6.2 (HRV), 6.1 (GS). mb 5.9 (GS). MS
6.3 (GS). ME 5.7 (GS). Mo 2.2*10**18 Nm (HRV), 1.4*10**18 Nm
(GS). Es 7.4*%10%*12 Nm (GS). Two people killed at Goma, several
buildings damaged or destroyed at Lwiro and minor damage to
buildings at Bukavu and Goma, Democratic Republic of the Congo.
One building destroyed at Mugera and several buildings damaged
at Kigali, Rwanda. Felt as far south as Bujumbura, Burundi and
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as far north as Rutshuru, Democratic Republic of the Congo.

SICILY, ITALY. mb 4.3 (GS). MD 4.4 (PDG). At Teast 9 people
injured and dozens of buildings damaged in the Santa Venerina
area. Felt at Catania.

SOUTHERN ITALY. MW 5.9 (GS), 5.7 (HRV). mb 5.3 (GS). MS 5.6 (GS).
ML 5.8 (PDG), 5.6 (ZAG), 5.5 (VIE), 5.4 (LDG). Mo 7.3*10**17 Nm
(GS), 4.0*%10**17 Nm (HRV). Twenty-nine people killed at San
Giuliano di Puglia. At least 135 people injured and seventy
percent of the houses damaged in the Campobasso area. Some
ground cracks and small Tandslides were observed in the area.
Felt throughout central Italy, as far north as Rome and as far
south as Potenza.

SOUTHERN ITALY. MW 5.8 (GS). 5.7 (HRV), 5.5 (CSEM). mb 5.5 (GS).
MS 5.6 (GS). Mo 6.5%10*%*17 Nm (GS)., 3.5%10**17 Nm (HRV),
2.1*%10**17 Nm (CSEM). Three people injured and additional damage
at San Giuliano di Puglia.

NORTHWESTERN KASHMIR. mb 5.3 (GS). MS 5.3 (GS). At least 11
people killed, 40 injured, 4,000 left homeless and 1,000 houses
damaged in the Gilgit area. Landslides blocked a portion of the
Karakoram Highway and killed hundreds of cattle.

NORTHERN SUMATRA, INDONESIA. MW 7.4 (GS). 7.4 (HRV). mb 6.2 (GS).
MS 7.6 (GS). ME 7.0 (GS). Mo 1.3*10**20 Nm (GS), 1.3*10**20 Nm
(HRV). Es 6.5%10**14 Nm (GS). At Teast 30 people killed, 65
injured and 994 buildings damaged on Simeulue. Felt (VI) at
Tapaktuan; (V) at Meulaboh and Singkil; (IV) at Banda Aceh;
(III) at Lhokseumawe and Medan. Also felt at Kuala Lumpur and
Port Kelang, Malaysia.

NORTHWESTERN KASHMIR. mb 5.3 (GS). MS 5.0 (GS). Casualties and
damage are included with the event of November 1 at 22:09 UTC.

CENTRAL ALASKA. <AEIC>. MW 7.9 (HRV). mb 7.0 (GS). MS 8.5 (GS).
Mo 7.6%10%*20 Nm (HRV), 8.4*10%**20 Nm (PPT). One person injured
and extensive damage to roads and bridges. Structural damage in
the villages of Slana and Mentasta Lake, minor structural damage
at Fairbanks and items knocked from shelves at Cantwell, Denali
National Park, Glenallen, Paxon and Tok. Damage estimated at 20
million U.S. dollars. Some supports on the Trans-Alaska Pipeline
were damaged and operation was suspended. Maximum intensities
(IX) assigned to the surface rupture; (VIII) at Gakona: (VII) at
Cantwell, Denali National Park and Tok. Felt throughout Alaska,
northern British Columbia, western Alberta and western Northwest
Territories. Also felt by people in high-rise buildings in
Seattle, Washington. Surface fault rupture on the Denali fault
and Totschunda fault began about 25 kilometers east of the
magnitude 6.7 Oct. 23 foreshock and extended east and southeast
for about 300 kilometers to an area east of Nabesna. Maximum
offset 8.8 meters near the Tok Cutoff Highway. Landslides, rock
slides, ground cracks and snow avalanches observed in the area
of the fault rupture. Liquefaction was observed in the Northway
area. Seiches and muddied water wells observed in a large number
of states, including Washington, Idaho, Louisiana, Oklahoma,
Missouri, Wisconsin and Pennsylvania.

RAT ISLANDS. ALEUTIAN ISLANDS. ALASKA. MW 6.6 (HRV). 6.5 (GS). mb
5.8 (GS). MS 6.4 (GS). ME 6.2 (GS). ML 6.3 (PMR), 6.2 (AEIC). Mo
6.5%10*%*18 Nm (GS), 1.0*10**19 Nm (HRV), 1.2*10**19 Nm (PPT). Es
4.8%10**13 Nm (GS).

SOUTH GEORGIA ISLAND REGION. MW 6.7 (HRV), 6.4 (GS). mb 6.1 (GS).
MS 6.6 (GS). Mo 5.1*10**18 Nm (GS), 1.1*10**19 Nm (HRV).

NOV 17 04 53 53.5 47.824 N 146.209 E 459 D 7.3 1.0 326 NORTHWEST OF THE KURIL ISLANDS. MW 7.3 (GS). 7.3 (HRV). Mo

9.6%10**19 Nm (GS), 9.6*10**19 Nm (HRV), 1.3*10%**20 Nm (PPT).
Felt in eastern Hokkaido and in Aomori Prefecture, Honshu.
Recorded (3 JMA) 1in eastern Hokkaido and northern Honshu; (2
JMA) in south-central Hokkaido and northeastern Honshu; (1 JMA)
in southwestern Hokkaido and in Akita, Ishikawa, Nagano,
Yamagata and Yamanashi Prefectures, Honshu. Also recorded (1
JMA) in Kochi Prefecture, Shikoku and Kumamoto Prefecture,
Kyushu.
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NOV 20 21 32 30.8 35.414 N

74.515 E

NOV 27 16 43 17.5 14.490 S 167.827 E

DEC 02 04 58 55.1 37.747 N

21.087 E

DEC 12 08 30 43.2 4.660 S 153.051 E

DEC 14 13 27 30.8 39.759 N

DEC 24 17 03 02.6 34.527 N

Compiled by Waverly J. Person
USGS NEIC
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Significant Earthquakes of the World

NORTHWESTERN KASHMIR. MW 6.4 (HRV), 6.0 (GS). mb 5.7 (GS). MS 6.5
(GS). Mo 3.9%10*%*18 Nm (HRV), 1.0*10**18 Nm (GS). Nineteen
people killed, at Teast 40 injured, 100 houses destroyed, at
least 1,256 buildings damaged and extensive damage to utilities
in the Dashkin-Doian-Mushkin area. Dozens of cattle killed and
landslides blocked and damaged many roads in the area. Felt (IV)
at Srinagar, Jammu and Kashmir. Also felt as far as Islamabad
and Peshwar, Pakistan.

VANUATU ISLANDS. MW 5.9 (GS). 5.8 (HRV). mb 5.6 (GS). MS 5.8
(GS). Mo 7.9%10%*17 Nm (GS). 6.3*10**17 Nm (HRV). Three people
injured, at least 100 buildings damaged, several water lines
damaged or destroyed and Tandslides blocked many roads on Mere
Lava.

SOUTHERN GREECE. MW 5.6 (HRV), 5.5 (GS). mb 5.2 (GS). MS 5.4
(GS). ML 5.3 (ATH), 5.2 (THE), 5.2 (PDG). Mo 3.3*10**17 Nm
(HRV), 1.8*10%*17 Nm (GS). At Teast 17 people injured when a
rockslide near Megalopolis caused a train to derail. At Teast 8
houses destroyed and 100 damaged in the Vartholomion area. Felt
strongly on Zakynthos. Also felt in Arkadia and Korinthia
Provinces.

NEW IRELAND REGION, PAPUA NEW GUINEA. MW 6.7 (GS). 6.6 (HRV). mb
6.0 (GS). MS 6.6 (GS). ME 6.4 (GS). Mo 1.1*10**19 Nm (GS).
1.0*%10%*19 Nm (HRV), 1.3*10**19 Nm (PPT). Es 8.8*10**13 Nm (GS).

GANSU, CHINA. MW 5.6 (GS), 5.5 (HRV). mb 5.6 (GS). MS 5.3 (GS).
Mo 3.3*10**17 Nm (GS), 2.2*10**17 Nm (HRV). Two people killed
and 13,380 houses, five highways and three bridges damaged in
Gansu Province.

WESTERN IRAN. mb 5.0 (GS). MS 4.4 (GS). Fifteen people injured
and about 3,000 homes destroyed in Kermanshah Province. The
homes had been damaged by the earthquake of April 24. Felt in
Hamadan, Lorestan and Kordestan Provinces.



A 2002. oktéber 23-i jaszapati foldrengés
Piszkéstetdn (PSZ) regisztrilt szeizmogramja

Seismogram of the Jaszapaiti earthquake
23rd October 2002, recorded at PSZ
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