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BEVEZETES

A Pannon-medencében a foldrengés aktivitas a lemezperemi teriiletekhez képest mérsékelt, a
rengések epicentrumainak eloszldsa 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 el6 a
multban foldrengés. Ilyenek pl. Eger és kornyéke, ahol 70 év alatt legalabb 16 foldrengés és tobb
mint 50 nagyobb utérengés tortént. Komarom €s Mor kornyékén, Jaszberény, Kecskemét és
Dunaharaszti kdzelében szintén jelentds volt az aktivitds egy-egy bizonyos iddszakban. Az
alacsony szeizmicitas nem feltétleniil jelenti a foldrengések méretének csekélységét: komoly
épiiletkarokat okozd foldrengésekrdl van szd, néhany esetben talajfolyosodast is okozo
gyorsuldsokkal (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 foldtudoményi kutatas fontos eleme a szeizmicitas vizsgalata, annak megismerése, hogy
milyen gyakorisdggal, 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 kockazatat csak komplex
szeizmoldgiai, geofizikai, geologiai ismeretek alapjan lehet meghatarozni. A legfontosabb
informacid, mely mennyiségileg meghatirozza a foldrengéskockazatot, a teriilet foldrengés
torténete, illetve a jelenkori rengések ismerete. Ehhez nyujt kardinalis fontossagu segitséget a
foldrengés monitorozas, a foldrengések megfigyelése, mérése €s 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 valdszintiséggel detektalja. Ez
nagyrészt annak a szeizmikus megfigyeld haldzatnak koszonhetd, melyet a Nemzetkdzi
Atomenergia Ugyndkség javaslatara a Paksi Atomerdmii Rt. létesitett az atomerémii telephely
tagabb kdrnyezetében.

Jelen kiadvanyunk célja és tartalma pontosan az, amit a cime is jelez: évkonyv, melyben
megtalalhaté minden olyan adat és ismeret, melyet az év sordn a magyarorszagi foldrengésekkel
kapcsolatban osszegytijtottiink. A célteriilet a 45.5-49.0F szélesség és 16.0-23.0K hosszusag altal
hatérolt f6ldrajzi tartomany. A teljesség kedvéért azonban a vilag jelentds foldrengéseinek listaja
is megtalalhato a mellékletben. Reméljiik, hogy hasznat latjdk munkénknak mindazok, akik
foldtudomanyi kutatasaikban felhasznaléi 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. Komdrom 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 2008. év szeizmikus szempontbol atlagos iddszaknak tekinthetd. Az év folyaman 116
szeizmikus eseményrol szereztiink tudomast a 45.5-49.0N szélességi €s 16.0-23.0E hosszusagi
koordinatak 4ltal hatarolt teriileten, amelyek koziil 75 volt természetes eredetli foldrengés, 41
robbantés. Az események mérete a 0.1<M;<4.0 lokalis magnitido tartomanyba esett.

Az év folyaman 5 olyan foldrengés volt, melyet a lakossag is érzett. A Papa, Kondoros ¢és Békés
kornyékén keletkezett rengések mindegyike ismert forrdszonahoz kothetd.

A legnagyobb foldrengés intenzitas, melyet az év folyaman Magyarorszag teriiletérdl jelentettek
4-5 EMS fokozat volt. Epiiletkarokrdl az év folyaméan nem kaptunk jelentést.

Idérendben az elsé érezhetd rengés janudr 18-an reggel keletkezett Papa kozelében. A 2.7 My
magnitadoji foldrengés intenzitasa 4 EMS fokra becsiilhetd (Papasalamon).

Junius 25-én ¢jjel kisebb, 2.5 My magnitudoju foldrengést éreztek Hajda-Bihar-megyében. A
rengés intenzitasa 4-5 EMS fokra becsiilhetd, de csak Vamospéres telepiilésen érezték. A rengést
harom héttel késébb, julius 15-én kisebb utdrengés (1.9 My ) kovette, mely szintén érezhetd volt.

Békés-megyében két rengést éreztek november 13-an. Egy 3.7 My magnitiddju rengés reggel, a
masik (3.5 My ) valamivel kés6bb, a déli érakban pattant ki. Mindkét rengés becsiilt intenzitasa 4-
5 EMS.



SUMMARY

2008 was a quiet-average year for Hungarian seismicity. Out of the 116 seismic events (0.1<
M. <4.0) located within the area bounded by latitudes 45.5-49.0N and longitudes 16.0-23.0E 75
were identified as natural earthquakes, 41 were known quarry blasts.

Five earthquakes were reported as felt. The earthquakes of P4apa, Kondoros and Békés can be
connected to known source zones.

The highest magnitude assigned to a shock was 4.0 My while the highest intensity reported
during the year was 4-5 EMS. No building damage was reported during the year.

Reviewing the more notable events of the year in chronological order, the first felt earthquake
was reported from Veszprém County near Pépa. The shock was felt in a relatively small area of
100-150 km” and produced reports of 4 EMS from Papasalamon

On June 25™ night, a small magnitude earthquake (2.5 M;) was reported from Vamospéres,
Hajdu-Bihar County, E Hungary. The shock was felt (EMS 4-5) only at the epicenter area. Some
three weeks after the previous earthquake, another small aftershock (1.9 My) was reported (4-5
EMS) from the same area

Two earthquakes were reported from Békés County on November 13", The 3.7 My and 3.5 M,
earthquakes were felt only on a very small area. The highest intensity values (4-5 EMS) were
reported from Kondoros.



2.

A MAGYARORSZAGI FOLDRENGES-MEGFIGYELO HALOZAT

2008-ban 15 szeizmograf allomast mikodtetett Magyarorszagon az MTA Geodéziai ¢és
Geofizikai Kutatdintézet és a GeoRisk Foldrengéskutato Intézet Kft. A két szervezet altal kotott
megallapodas értelmében az 6sszes mért adatot korlatozas nélkiil megosztjak egymassal. Az
adatok egyiittes feldolgozasanak koszonhetoen a foldrengések paraméterei joval pontosabban,
gyorsabban, megbizhatobban hatarozhatok meg (2.1. Tablazat és 2.1. abra).

Szélessavu allomasok

Az év folyaman 6 szélessavu szeizmoldgiai allomas miikodott (BEHE, BUD, PKSM, PSZ, SOP,
TRPA), melyek mindegyikén az érzékeld egy 3 komponenses szélessavu Streckeisen STS-2
szeizmométer. Az érzékeld jele a PKSM alloméson egy Quanterra Q380 berendezésen keresztiil,
a tobbi helyen pedig EarthData PS-6-24 digitalizald egységen at jut a SeisComp szoftverrel
felszerelt adatgylijt6 szamitogépre. Mindegyik allomas internet 6sszekottetéssel rendelkezik, igy
az adatok kozel valds id6ben, egy erre a célra kifejlesztett protokol (SeedLink) felhasznalasaval
jutnak el a budapesti adatkdzpontba, ahol a feldolgozas és archivalas torténik. Az adatkdzpontban
az adatok atlagos késése a valds idohoz képest 10 masodperc koriili. A helyszinen tarolt adatok
bizonyos 1d¢6 elteltével torlddnek.

Rovidperiodusu dallomdsok

A 9 révidperiodusu allomas mindegyikén Lennartz LE-3D 1 s sajatperiodusu 3 komponenses
szeizmométer és Lennartz MARS88 digitalizald ¢és adatgylijté miikodik, folyamatos
regisztralassal.

Ot révidperiodusu allomason (PKS2, PKS6, PKS7, PKS9, PKSN) az adatok 4tmeneti tirolasa a
helyszinen, magneto-optikai lemezeken torténik. A lemezek havi cseréjével az adatok legalabb
két nap, legfeljebb egy honap késéssel keriilnek az adatkdzpontba.

Négy allomas (PENC, PKSG, PKST, RHK3) miikodése eltér a tobbi rovidperiddusu allomasétol.
Az érzékeld és digitalizald ugyanaz, de az adatok a helyszinen mikddé SeisComp rendszer
szamitogépbe jutnak, ahol annak merevlemezén tarolodnak, és az Interneten keresztiil eljutnak a
budapesti adatkdzpontba, hasonloéan a szélessdva allomasokhoz. Azonban itt az alkalmazott
konfiguracid és a miikodés részben eltér a szélessavu allomasokétol, ebbdl adodoan az adatok
késése valamivel nagyobb, 10-30 perces. A helyszinen tarolt adatok bizonyos id6 elteltével itt is
automatikusan torlodnek (2.2. abra).

Az RHK3 allomasrol az adatok telefonos kapcsolat segitségével jutnak el az adatkozpontba. A
telefonos adatgytijtés ezen allomasrdl féléranként torténik.



2.

SEISMOGRAPH STATIONS IN HUNGARY

In 2008, there were 15 seismograph stationsin Hungary operated by Geodetic and Geophysical
Research Institute, Hungarian Academy of Sciencesand GeoRisk Earthquake Research Ingtitute
Ltd. Based on an agreement, the two institutions shared all datarecorded in al seismic stations
without limitations and operated a common data centre (Table 2.1 and Fig. 2.1).

Broadband stations

Six broadband stations (BEHE, BUD, PKSM, PSZ, SOP, TRPA) were running during the year.
All of these stations have Streckeisen STS-2 very broadband seismometers as sensors. Each
station is equipped with EarthData PS-6-24 digitizer except PK SM where a Quanterra Q380 unit
serves as a digitizer. Linux PC’s with SeisComP software have been used as data acquisition
systems. All stations are accessible via Internet in support of near real time data transfer. The
average data latency at these stationsis typically less than 10 s. SeedLink protocol is used for
data collection and all continuous datais archived in the data centre.

Short period stations

Each of the nine short period stations consist of athree component short period seismometer, a
digital recorder and time signal receiver. The seismometers used arethe LE-3D three directional
compact size high sensitivity 1 Hz geophones. The digital acquisition system is the MARS88
recorder. Continuous data are recorded at each short period station.

In case of five stations (PKS2, PKS6, PKS7, PKS9, PK SN) the dataisrecorded and temporarily
stored on-site on rewritable magneto-optical disks, which are collected and transferred to the data
center on amonthly basis.

The configuration at four stations (PENC, PKSG, PKST, RHK 3) issomewhat different fromthe
rest of the short period stations. Having the same sensor and digitizer, continuous dataisrecorded
on a SeisComP PC connected to the MARSS88 datalogger. The stations have near real-time data
access vialnternet using the SeedLink protocol. Datalatency is between 10 and 30 minutes due
to the operation schedule of the data converter (Fig. 2.2).

Station RHK 3 is accessible viatel ephone modem; continuous dataisroutinely collected on ‘ half
an hour’ basis.

10



Seismograph Stations Szeizmolbgiai allomasok

Adatkozpont (www.foldrenges.hu)

Az 6sszes mérdallomason regisztralt adatot a budapesti adatkozpontban gytjtjiik és dolgozzuk
fel. Az adatkdzpont nem csak gytijti a szeizmologiai adatokat, de tobb forméaban szolgaltatja is
azokat, elsdsorban elektronikusan az Interneten keresztil.

Minden allomas digitalis adataibdl napi szeizmogramok késziilnek kép formatumban. A képi
szeizmogramok egyrészt az érdeklédok szamara késziilnek, masrészt a mikodés ellendrzését
szolgaljak. A mérdallomassal fenndllo adatatviteli modtol fiiggden ezek a szeizmogramok
lehetnek kozel valos idejliek, vagy a direkt kommunikacioval nem rendelkezd allomasok esetében
tobb napos késéssel késziilok.

Az események fazisainak koriiltekintd manualis kimérése alapjan késziil havonta a fazisadatokat
(kimérési adatokat) tartalmazd jelentés. E jelentéseket elkiildjik a szomszédos orszagok
szeizmoldgiai intézményeinek, valamint a nemzetk6zi adatkdzpontoknak.

A fazisadatok felhasznalasdval — a sajat adatokat kiegészitve a szomszédos orszagok
szeizmoldgiai intézményeinek hasonl6 adataival —havonta eseménylista késziil (Havi Jelentés),
mely a helyi €s regionalis foldrengések hipocentrum adatait tartalmazza.

Kétoldalu megallapodasok alapjan néhany szomszédos orszaggal, illetve nemzetkdzi
adatkézpontokkal (GEOFON, ORFEUS) zajlik valés idejii adatcsere. A valds idejii hullamforma
adatok a budapesti adatkozpont SeedLink szerverén keresztiil érhetdk el. Mod van azonban —
bizonyos korlatokkal — multbeli hullamforma adatok kiszolgéalasara is az adatkdzpontban
miikodtetett AutoDRM rendszer segitségével (autodrm@seismology.hu).

A mérési adatok, szeizmogramok, a kiértékelés eredményei nagyrészt nyilvanosan elérhetok az
interneten a www.foldrenges.hu oldalon.

Atlagos zaj- (talajnyugtalansag) viszonyokat feltételezve a magyarorszagi szeizmologiai halozat
észlelési képessége ML=1.5-2.0 magnitddo koriil van (2.3. dbra). Ennek szamitdsa azon
feltételezésen alapul, hogy az eseményt legalabb négy mérdallomas érzékeli, mely a
helymeghatarozashoz sziikséges minimalis allomasszam. Az orszag kozépsO részén kissé
alacsonyabb, a hatdrok kornyékén kissé magasabb ez az érték. Ez azt jelenti, hogy az EK-i
teriileteket kivéve, a lakossag altal érzékelt valamennyi rengést a haldzat nagy valdsziniiséggel
detektalja.

Virtualis szeizmologiai halozat (HUNRENG)

A kommunikécio fejlédése, a valos idejii adatatvitel és az azonos adatatviteli protokoll
(SeedLink) Eurdpa-szerte elterjedt hasznalata lehetdvé tette, hogy kiilfoldi allomasok adatait is
fogadjuk kozel valds idében ugyaniagy, mint a sajat allomasainkét. A kiilfoldi allomasok mérési
adatainak felhasznéalasaval a foldrengések paraméterei még pontosabban, megbizhatobban
szamithatok ki. Ezen kiviil a nagyszamu allomas adatahoz valo6 valds idejli hozzaférés lehetdvé
tette automatikus foldrengésjelzo rendszeriink elinditasat. Ez a rendszer automatikusan képes
felismerni a foldrengéseket, és azok paramétereit néhany percen beliil ki is szamitja. A térképen
¢és listan automatikusan megjelenitett foldrengés informaci6 elsésorban gyors tdjékoztatasul
szolgal (2.4. dbra és 2.2. Téablazat).
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Szeizmoldgiai allomasok Seismograph Stations

Data Centre (www.foldrenges.hu)

All recorded data is transmitted to and processed at the Data Centre in Budapest. The data that
are collected by the Data Centre are published in a variety of formats and publications are
available electronically via the Internet.

Using digitally recorded data, analogue “live seismograms” are calculated for each station. The
main purposes of the “live seismograms” are feeding public interests in one hand, and rapid
visualization of the operational status and quality check of the stations on the other. The delay of
the “live seismograms” varies from near real time to several days depending on the
communication category of the station.

A careful manual offline analysis is used for event identification and picking the phases on each
recorded seismogram. Seismogram readings (phase data) are disseminated by email to partner
institutions and international data centers.

Merging the phase data of the Hungarian network and the same kind of available data sets from
neighbor countries, preliminary event lists are calculated on monthly schedule. Based on
technical and operational statistics of the stations, list of local and regional seismic events and
their hypocenter information, Monthly Reports are compiled.

Real time data from broadband stations can be accessed through a SeedLink server operated at
the data centre. Real time data are provided to international data centers (ORFEUS, GEOFON)
and some other partner institutions. Waveform data is also available through an AutoDRM
service (autodrm@seismology.hu).

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. 2.3) This means that in most parts of the country, not including the NE territory, it is
very unlikely that felt events go undetected.

Virtual network (HUNRENG)

Development in communication technology and standardized communication protocols, software
packages made available to access near real time data of stations beyond the national network.
SeedLink and SeisComP developed at GEOFON became a kind of standard all over Europe.

The larger pool of data provided by an extended, “virtual network” of seismic stations helps to
have faster and more accurate earthquake locations and parameter determinations. In addition,
near real time access to data from large number of stations makes possible to operate automatic
rapid earthquake alarm systems. Automatically generated earthquake lists and epicenter maps are
the main product of such systems.

The present configuration of the experimental virtual network HUNRENG is shown in Fig. 2.4 and
Table 2.2.
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Seismograph Stations

Szeizmolbgiai allomasok

2.1. Téblazat Szeizmoldgiai allomasok, miiszerek és alapkdzet
Table 2.1. Seismic stations, instrumentation and lithology

Jel I L . . Allomas Erzékeld Regisztrélas
Helység Szélesség | Hosszisag | Magassag | Alapkdzet tipusa tipusa Adatgyiijté Szerv.
Code . . . . . Recording mode
Location Latitude | Longitude | Elevation | Foundation | Station type | Sensor type B Org.
() () (m) (1) @ 3) @
BEHE iiledék D-C; PS-6-24+
Boosahely | 464702 | 167755 298 oy 3C BB STS-2 Sexcomppe | 6GKI
BUD dolomit D-C; PS-6-24+
Budapest | 474836 | 19,0239 196 folomit 3C BB STS-2 Sexcomppe | GOKI
PENC | 477005 | 19,2817 | 250 lledek 3¢ SP lesp  |D-CiMARS-88MC+| oo
Penc alluvium SeisComP PC
PKS2 | 464920 | 19,2131 | 108 homok 3¢ SP LE3D | D-C: MARS-880C | GR
Kecel sand
PKSB | 165008 | 19,5645 | 120 homok 3¢ SP LE3D | D-C: MARS-880C | GR
Bacsa sand
PKS7 | 470473 | 19,1609 | 95 agyag 36 SP LE3D | D-C; MARS-880C | GR
Kunszentmiklos mud
PKS9 | 165870 | 18,2789 240 lasz 3C SP LE-3D | D-C; MARS-880C | GR
Tamasi loess
PKSG dolomit D—C; MARS-88MC+
o 47,3918 | 18,3907 200 g 3C SP LE-3D seisconppe | GR
PKSM grénit D-C; 0380+ | GGKI/
Morigy | 262119 | 186413 170 ranite 3C BB STS-2 SwscompPC | GR
PKSN 1 468972 | 19,8673 | 110 hamok 3¢ SP LE3D | D-C; MARS-880C | GR
Nyarldrinc sand
PKST dolomit D-C; MARS-88MC+
Tae 47,2590 | 18,0343 473 folomi 3C SP LE-3D seisconp e | GR
. _ GEO
P2 470184 | 198044 | 940 | Mt | 3pgp | srsp | DLGiPSE24 gy
Piszkéstetd andesite SeisComP PC IGGKI
RHK3 mészkd D—C; MARS-88MC+
Tols | 45.8885 | 18,2521 420 Pised 3C SP LE-3D seisconppe | GR
S0P 47,6833 | 16,5583 | 260 gneisz 3¢ BB sts2 | D-CiPSE24+ 1 pn,
Sopron gneiss SeisComP PC
TRPA andezit D-C; PS-6-24+
Tarpa 48,1304 | 22,5391 113 e 3C BB STS-2 Sescomppe | GOKI

(1) 3C - 3 komponenses szeizmométer | three component seismometer

SP - rovid periddusi szeizmométer | short period seismometer; BB — széles savi szeizmométer | broad band seismometer
(2)  STS-2 - Streckeisen széles savil szeizmométer | Streckeisen broad band seismometer
LE-3D - Lennartz 3 komponenses 1Hz-es geofon | Lennartz three directional 1Hz geophone
(3) D - digitalis [ digital; C - folyamatos felvétel | continuous recording; PS-6-24 - Earth Data digitalizal6 | Earth Data digitizer
0-380 - Quanterra adatgydijtd rendszer | Quanterra data acquisition system;
SeisComP — GEOFON Seismological Communication Processor

MARS-88 - Lennartz adatgyiijtd / Lennartz data acquisition system

(4)  GGKI - MTA Geodéziai és Geofizikai Kutatdintézet | Geodetic and Geophysical Research Institute, HAS
GR - GeoRisk Foldrengéskutatd Intézet Kft. | GeoRisk Earthquake Research Institute Ltd.
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Szeizmologiai allomasok Seismograph Stations

TG B . ) .
©

2.1. abra A magyarorszagi szeizmologiai allomashalozat 2008-ban (részletek: 2.1. Tablazat)

Figure 2.1. Seismograph station network in Hungary in 2008 (See Table 2.1. for details)
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2.3. abra Erzékenységi kiiszob atlagos zajviszonyokat feltételezve.
Az izovonalak Richter-féle lokalis magnitudét (ML) mutatnak.

Figure 2.3. Detection capability at average noise conditions.
Contour values are local Richter magnitudes (ML)
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2.4. abra HUNRENG virtualis szeizmolodgiai haldzat allomasai

Figure 2.4. Seismic stations used for HUNRENG virtual seismic network
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2.2. Tablazat HUNRENG virtualis szeizmoldgiai halozat kiilfoldi allomasai
Table 2.2. Supplementary seismic stations used for HUNRENG virtual seismic network

Allomaskéd Az iizembentartd halézat | Operating network
. Orszag | Country
Station code
Kodja | Code * Neve | Name
KWP Lengyelorszag |
Poland
SANT Gordgorszag |
Greece
STU GE GEOFON Németorszég |
Germany
TIRR Roman!a |
Romania
VSU Esztorszag /
Estonia
AQU Olaszorszag |/
Italy
Szerbia |
DIVS Serbia
TIR MN MEDNET Albénia |
Albania
TR Olaszorszag |/
Italy
VTS Bulgar!a |
Bulgaria
ARSA OF Osztrak Szeizmoldgiai Halézat | Ausztria |
0BKA Austrian Seismic Network Austria
0JC pL Lengyel Szeizmoldgiai Haldzat | Lengyelorszag |
Polish Seismological Network Poland
BZS RO Roman Szeizmoldgiai Haldzat | Romania |
DRGR Romanian Seismic Network Romania
BBLS
BEO S Szerb Szeizmoldgiai Halozat | Szerbia |
DJES Serbian Seismological Network Serbia
FRGS
CRVS
KECS
KOLS sK Szlovak Nemzeti Szeizmoldgiai Halozat | | Szlovékia |
MODS Slovak National Seismic Network Slovakia
VYHS
ZST
CRES s Szlovéniai Szeizmoldgiai Halozat | Szlovénia |
KOGS Slovenia Seismic Network Slovenia

(*) FDSN (International Federation of Digital Seismograph Networks) kod
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3.

ESEMENYLISTA
ES
FOLDRENGES FESZEKPARAMETEREK

A FOLDRENGES FESZEKPARAMETEREK MEGHATAROZASA

A fészekparaméterek rutinszert kiszamitasdhoz a HYPO71PC programot hasznaltuk (Lee and
Lahr, 1975). Az eredeti kodot kissé modositottuk a konnyebb kezelhetoség érdekében, ¢€s
kiegészitettiik egy rutinnal, amely a Richter-féle lokalis magnitidot (M) szdmolja Bakun és
Joyner (1984) modszerével.

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

SEBESSEGMODELL

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

Sebesség (ve) Mélység Vastagsag VolVe
[knVs] [km] [km]
5,60 0,0 20,0 1,78
6,57 20,0 11,0
8,02 31,0 oo
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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.

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 (Moénus, 1995).

Velocity (vp) Depth Thickness -
[km/s] [km] [km] Ps
5.60 0.0 20.0 1.78
6.57 20.0 11.0
8.02 31.0 oo
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Hypocenter Parameters Foldrengés paraméter ek

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 Imx Locality/Region
UTC coordinates (km) (EMS)
hr mn sec Lat Long

JANUAR / JANUARY. 2008
07  7:28:03.2 46.188N 16.415E 11 3.0 - Croatia

18 8:14:37.8  47.216N 17.434E 12 2.7 4 Papasalamon

30 14:54:21.9 47.745N 16.154F 4 9 - Austria

FEBRUAR / FEBRUARY, 2008

01 14:45:22.3 47 104N 17.924F 9 0.8 - Kadarta

07 16:45:31.4 45.86/N 20.663E 19 3.9 - Romania

08  8:07:08.1 47.46IN 18.210E 0 1.2 - Bokod (expl.)

09 15:00:01.9 48.62/N 20.102E 10 2.1 - Slovakia

14 9:34:04.7 47.452N 18.713E 10 0.9 - Ftyek

15 10:07:55.3  48.379N 19.827E 0 1.6 - Slovakia (expl.)

19  9:23:40.7 47.93/N 19.819r 0 1.9 - Matraverebély (expl.)
MARCIUS / MARCH, 2008

14 10:12:18.5 48.339N 19.840F 0 2.3 - Slovakia (expl.)

19  7:05:48.2 46.48IN 17.856F 10 2.0 - Somodor

28 11:45:38.5 48.194N 19.799t 0 1.5 - Somoskd (expl.)

28 12:16:12.0 48.000N 19.241f 0 1.9 - Csesztve (expl.)

31 10:02:44.0 48.359N 19.854E 0 2.1 - Slovakia (expl.)
APRILIS / APRIL, 2008

01 10:09:41.6 47.940N 19.797E 20 1.5 - M&traverebély

02 13:38:47.6 47.142N 17.959t 10 0.8 - Gyulafiratot

04 16:34:13.9 47.348N 18.428t 10 2.1 - Gant

04 16:37:20.9 47.43/N 18.354E 7 0.8 - Oroszlény

06 22:16:03.1 46.256N 16.718F 14 2.1 - Croatia

18  12:00:22.5 48.856N 20.947E 0 2.2 - Slovakia

21 8:31:49.3 47.926N 19.83F 0 1.5 - Matraszentimre (exp.)
21 12:26:10.9 48.063N 20.226E 0 1.7 - Szentdomonkos (expl.)
24 10:27:28.7 4A8.136N 20.489t 0 2.1 - Malyinka (expl.)

25 14:53:18.0 45.545N 18 517E 0 2.5 - Croatia

26 19:19:11.9 46.46IN 16.958F 13 1.5 - Sormés
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MAJUS / MAY, 2008

02 23:21:09.5 47.772N
08 18:12:34.1  45.545N
15  8:05:13.6  47.352N
22 7:41:28.5  48.368N
27 9:45:06.9  48.032N
27  11:26:28.8  48.877N
27 19:13:30.7  45.770N
JUNTUS / JUNE, 2008

01  1:09:13.6  48.230N
06 11:07:16.3  47.981IN
12 17:04:05.3  47.396N
12 21:12:44.7  45.530N
17 10:44:37.9  48.049N
17 10:57:30.4  47.896N
19 21:28:39.8  46.172N
20 10:09:27.3  46.994N
23 10:59:06.6  47.899N
24 10:58:31.5  48.364N
25  1:22:55.9  47.557N
JULTUS / JuLy, 2008

01 11:15:59.6  47.862N
02  9:16:06.4  46.946N
02 9:59:22.9 47 .478N
02 11:17:43.7  47.074N
02 15:54:21.5  46.468N
09 10:39:00.0  48.901IN
11 20:25:39.5  46.053N
15  19:59:06.0  47.516N
30 10:09:32.8  46.981IN
31 9:29:20.9  47.896N
31 9:39:50.9  48.360N
31  19:48:03.5  48.075N
AUGUSZTUS / AUGUST, 2008
01  7:29:59.3  48.269N
01  8:06:04.3 48.617N
01  9:51:38.0  47.005N
02 7:27:43.1  45.908N
06 15:50:02.8  46.05IN
12 8:49:31.2  47.875N
12 11:03:49.3  48.006N
14 10:18:05.0  47.961IN
14 11:15:36.9  48.837N
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Austria

Croatia
Csakberény
Slovakia

Riméc (expl.)
STovakia (expl.)
Serbia

Gelénes
Herencsény (expl.)
Csakvar

Croatia

Miko6falva (expl.)
Becske (expl.)
Croatia

Soponya

Becske (expl.)
STovakia (expl.)
Vamospércs

Gyongydsoroszi
Kislang (expl.)
Bicske (expl.)
Veszprém (expl.)
Slovenia
STovakia (expl.)
Romania
Vamospércs
Romania

Bercel (expl.)
STovakia (expl.)
Szentdomonkos

STovakia (expl.)
STovakia (expl.)
Romania

Udvar

Katoly

Tard (expl.)
Nogradsipek
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17 5:00:51.0 45.542N 21.182E 10 2.6 - Romania

25 7:43:44.5  48.368N 19.840E 0 2.2 - STovakia (expl.)
25 11:28:08.6 47.958N 19.379E 10 1.6 - Cserhathalap

25 18:09:05.2 45.930N 18.621E 0 1.2 - Satorhely
SZEPTEMBER / SEPTEMBER, 2008

03 10:40:51.7 48.585N 20.799t 0 1.7 - STovakia (expl.)
05 9:44:05.0 45.565N 18.057E 0 2.3 - Croatia

08 8:43:25.7 48.386N 19.832E 5 1.5 - Slovakia

08 10:41:19.2 47.909N 19.376E 0 1.8 - Becske

11  12:46:35.8 48.034N 19.556E 0 1.7 - Nagyloc

16 7:10:29.0 47.95N 19.819e 0 1.6 - Matraverebély (expl.)
18  10:38:29.0 47.954N 19.426E 0 1.5 - Terény

20 15:21:54.6 45.94IN 18.614E 0 1.8 - Nagynyarad

22 7:53:54.8 48.542N 19.405E 0 1.0 - Slovakia

22 8:30:10.4 47.923N 19.819t 0 1.5 - Matraszentimre
OKTOBER / OCTOBER, 2008

09 11:54:43.6 48.230N 21.188E 12 1.8 - Golop

14 5:21:22.0 47.869N 16.2/0E 3 2.6 - Austria

14 7:08:53.9 47.834N 16.235E 2 1.7 - Austria

14 19:59:53.7 48.312N 22.277E 0 1.5 - Lonya (expl.)

14 21:00:01.9 47.2/5N 20.788E 0 1.5 - Kisujszallas (expl.)
14 21:31:27.4 48.543N 22.683E 0 1.8 - Ukraine (expl.)
15 21:00:23.6  47.755N 21.449e 0 2.0 - Hajddvid (expl.)
16 8:51:13.3 48.10IN 20.216E 0 1.0 - Bektdlce (expl.)
16 20:33:11.1 48.22IN 22.000E 0 1.8 - Rétkozberencs (expl.)
18 17:01:30.2 45.919N 18.652E 1 1.1 - Satorhely

18  20:35:13.5 45.928N 20.217E 6 2.0 - Serbia

24 8:30:09.6 46.180N 18.261E 0 1.1 - Manfa

NOVEMBER / NOVEMBER. 2008

03 9:31:19.7 48.365N 19.832E 0 1.4 - STovakia (expl.)
03 9:37:47.0 47.774N 22.993E 5 2.3 - Romania

05 8:53:04.8 48.580N 19.694E 0 1.7 - STovakia (expl.)
09 12:48:06.8 45.910N 18.671E 1 0.9 - Udvar

11 5:56:21.6  46.840N 20.951E 10 2.7 - Csardaszallas

13 7:47:30.1 46.75/N 20.881E 16 3.7 4-5 Kondoros

13 8:04:48.9 46.733N 21.086E 10 1.6 - MezO6megyer

13 12:50:22.7 46.754N 20.869E 17 3.5 4-5 Kondoros

19 10:31:45.6 48.82/N 21.1/5e 0 1.4 - Slovakia

20 9:56:40.2 48.405N 19.803E 1 2.4 - Slovakia

21 15:52:04.5 45.916N 18.630E 1 1.2 - Majs

25 14:33:48.2 48.776N 21.608E 0 2.6 - Slovakia
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DECEMBER / DECEMBER,

01 10:01:44.5
02 13:33:41.2
03 10:36:02.1
07 2:47:41.3
15 10:23:45.8
15 17:44:09.4
18 2:49:32.0
18 9:48:50.7
18 10:35:05.3
19 3:40:51.2
19  18:07:20.5
20 16:38:26.9
22 23:05:17.7

24

48.
47.
48.
47.
47.
45.
47.
47.
47.
47.
47.
48.
47.

2008
382N
/55N
833N
/78N
343N
820N
285N
314N
320N
330N
419N
021N
285N

19.
17.
20.
16.
18.
17.
18.
18.
18.
18.
18.
20.
18.

841E
543E
567E
186E
308E
918E
415E
391k
374k
393k
290E
344E
409E

—

—
O 0O WO O IO Wwo

N

—
o O

OFFRPOMN PP PP EFE N BN
— ~O OO N0 oo Ol

Hypocenter Parameters

STovakia (expl.)
Gy6rladamér
STovakia (expl.)
Austria
Csakberény

Kemse

Zamoly

Zamoly

Zamoly

Zamoly

Pusztavam
Monoshél

/Zamoly



Hypocenter Parameters Foldrengés paraméterek

3.1. abra A 2008-ban regisztralt foldrengések epicentrumai

Figure 3.1. Epicenters of 2008 earthquakes
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Foldrengés paraméterek Hypocenter Parameters

3.2. abra A 2008-ban regisztralt robbantasok epicentrumai

Figure 3.2. Epicenters of 2008 explosions
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08-01-18 8:14:37

3.3. abra A 2008-ban regisztralt foldrengések fészekmechanizmusai

Figure 3.3. Fault plane solutions of 2008 earthquakes
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Foldrengés paraméter ek

Hypocenter Parameters

FESZEKPARAMETEREK ES FAZISADATOK

A listdban alkalmazott jelek €s 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 f6ldrajzi hosszusaga (fok).

A fészek mélysége (km).

Horizontalis hiba km-ben. (erh=./SDX?*+ SDY?, ahol DX és DY az
epicentrum foldrajzi szélességének és hosszusaganak meghatarozasi hibai.) Ha
erh = ---, a kevés rendelkezésre allo adat miatt erh nem volt meghatarozhato.
A fészekmélység meghatarozasanak hibaja (km). erz = --- azt jelzi, hogy erznem
volt meghatarozhato a kevés rendelkezésre 4ll6 adat miatt.

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

Az allomésok kozotti legnagyobb iranyeltérés (fok).

A szamitott beérkezési id6k atlagnégyzetes hibaja (mp). (rms= /> R>/ nr , ahol
R az i —edik allomas id6hibaja (rezidual).)

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

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

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

Az allomas tavolsaga az epicentrumtol (km).

Az éllomas irdnyszoge az epicentrumbol az északi iranytol szamitva (fok).
Fazis azonositod; az elsé betli a kezdetet jellemzi: = lassan emelked6 i = hirtelen
kitérd; a masodik és harmadik betli a fazis megnevezése pl. Pn, Pg, Sn, Sg; a
negyedik a kitérési iranyt jelzi: C=kompresszid/fel, D=dilatacio/le.

A fazis beérkezési ideje (6ra, perc, masodperc).

Rezidual (mésodperc). ( reS= Tops-Tea > @hol Tops @ mért, és Ty a szadmitott
menetido.)

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

0ssze.
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Foldrengés paraméter ek

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 DX and
DY 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.

Root mean square error of time residuals in seconds. (rms= X 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 €= 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. ( 1€5= T s~ T ca » Where Topsis the observed and Tey

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, Pand 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 in Fig. 3.3.
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Foldrengés paraméter ek Hypocenter Parameters

1. STHS 373.9 49 en 8:15:33.00 3.10

2008-01-07 time: 7:28:03.19 UTC ML= 3.0 337,66,123
lat: 46.188N 1lon: 16.415E h= 11.0 km
erh= 2.0km erz= 1.0km

nr= 20 gap=198 rms=0.45
Locality: Croatia
Comments:
sta dist azm phase hr mn sec res
KOGS 31.5 336 iPgD 7:28:09.50 0.35
iSg 28:14.10 0.29
BEHE 41.9 42 ePgD 7:28:10.30 -0.62
eSg 28:15.90 -1.05
GOLS 64.2 252 iPg 7:28:15.10 0.27
eSg 28:25.20 1.30
GCIS 70.6 240 iPg 7:28:15.90 -0.06
isg 28:25.40 -0.52
DOBS 73.2 267 iPgC 7:28:16.30 -0.10
eSg 28:26.70 -0.01 o
GROS 76.6 293 1PgC 7:28:16.80 -0.20 g
PDKS 110.2 264  iPn 7:28:22.50 -0.06 2
isn 28:37.60 -0.07 Z
PERS 111.5 296 iPn 7:28:23.10 0.37 =
isn 28:37.20  -0.77 S
SOKA 119.4 297 Pn 7:28:24.00 0.29
Sn 28:38.40 -1.31 3.
ARSA 136.3 330 Pn 7:28:26.60 0.78
Sn 28:43.50 0.03 2008-01-30 time: 14:54:21.89 UTC ML= 3.9
OBKA 148.0 284 Sn 7:28:46.90 0.84 lat: 47.745N 1lon: 16.154E h= 4.1 km
erh= 1.2km erz= 1.3km
2. nr= 36 gap= 28 rms=0.47
Locality: Austria
2008-01-18 time: 8:14:37.77 UTC ML= 2.7 Comments :
lat: 47.216N 1lon: 17.434E h= 11.9 km
erh= 2.2km erz= 2.3km sta dist azm phase hr mn sec res
nr= 34 gap= 54 rms=1.02 CONA 29.9 313 Pg 14:54:27.30 0.02
Locality: P4pasalamon Sg 54:30.60 -0.88
Comments: felt 4 EMS CSNA 30.1 313 Pg 14:54:27.30 -0.01
Sg 54:30.00 -1.53
sta dist azm phase hr mn sec res SOP 31.1 103 ePg 14:54:28.50 1.01
PKST 45.7 84 ePgC 8:14:46.40 0.19 esSg 54:32.80 0.94
esSg 14:53.20 0.40 ARSA 72.6 221 Pg 14:54:34.20 -0.68
PKSG 75.0 75 ePgD 8:14:49.50 -1.83 Sg 54:43.00 -2.01
eSg 15:01.40 -0.51 ZST 86.8 55 ePg 14:54:37.30 -0.11
SOP 84.0 308 ePgC 8:14:53.70 0.77 eSg 54:48.90 -0.62
eSg 15:04.70 -0.05 SMOL 127.8 48 ePn 14:54:44.30 -0.03
PKS9 95.0 137 eP*D 8:14:55.60 0.73 esSn 55:01.20 -0.64
S* 15:07.90 -0.30 MOA 141.9 275 Pn 14:54:45.40 -0.70
BEHE 96.9 211 eP*D 8:14:54.50 -0.65 Sn 55:03.60 -1.38
es* 15:10.80 2.10 KOGS 144.3 177 iPn 14:54:46.60 0.20
BUD 123.8 76 ePnD 8:14:56.90 -1.83 SOKA 145.9 216 Pn 14:54:45.90 -0.69
eSn 15:16.50 1.43 Sn 55:06.80 0.94
KOGS 124.2 227 ePn 8:14:59.20 0.42 BEHE 149.3 162 ePnC 14:54:47.70 0.68
eSn 15:15.90 0.74 esSn 55:08.90 2.27
MODS 129.3 355 ePn 8:14:59.90 0.49 PKST 151.6 111 ePnD 14:54:47.10 -0.21
eSn 15:15.00 -1.29 eSn 55:05.10 -2.04
SMOL 144.3 360 ePn 8:15:02.10 0.81 PKSG 172.8 103 ePnD 14:54:49.70 -0.25
esSn 15:20.90 1.27 esSn 55:10.00 -1.84
ARSA 144.7 272 Pn 8:15:01.40 0.06 VRAC 176.9 11 iPnD 14:54:50.10 -0.36
Sn 15:18.40 -1.31 TREC 179.3 344 ePn 14:54:51.10 0.34
PKSM 144.8 140 ePnC 8:15:01.30 -0.05 esSn 55:11.60 -1.67
esSn 15:20.30 0.56 OBKA 183.6 222 Pn 14:54:51.60 0.31
RHK3 160.3 157 ePnC 8:15:03.50 0.22 Sn 55:13.80 -0.43
eSn 15:26.10 2.92 PDKS 205.0 205 iPn 14:54:54.40 0.43
KOLL 168.0 26 ePn 8:15:04.70 0.47 PKS9 206.2 129 esSn 14:55:11.00 -8.25
esSn 15:24.00 -0.87 VYHS 216.4 67 ePn 14:54:54.50 -0.89
SOKA 192.3 252 Pn 8:15:08.80 1.53 esSn 55:19.30 -2.21
Sn 15:28.70 -1.58 BUD 217.7 98 ePnC 14:54:51.20 -4.35
PSz 201.0 67 ePnD 8:15:09.90 1.55 esSn 55:29.30 7.49
OBKA 233.6 250 Pn 8:15:11.50 -0.91 GEC2 219.3 304 ePn 14:54:56.10 0.35
Sn 15:36.80 -2.63 esSn 55:21.80 -0.35
MOA 248.7 286 Pn 8:15:14.20 -0.10 KBA 224.6 251 Pn 14:54:57.10 0.69
Sn 15:41.80 -0.99 Sn 55:22.20 -1.13
KECS 268.4 58 ePn 8:15:17.60 0.84 MYKA 227.2 237 Pn 14:54:57.00 0.27
VoY 301.4 244 ePn 8:15:28.80 7.93 Sn 55:22.60 -1.31
KHC 357.2 307 ePn 8:15:29.80 1.97 GORS 228.0 226 iPn 14:54:57.10 0.27
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PENC 234.5 89 ePnD 14:54:57.60 -0.05 ZST 374.6 314 ePn 16:46:24.50 1.74
esSn 55:24.50 -1.04 esn 47:01.50 -1.33
BGLD 236.0 268 iPnC 14:54:58.20 0.37 MODS 379.1 317 ePn 16:46:24.60 1.28
KHC 245.1 309 ePn 14:54:59.50 0.53 esSn 47:01.60 -2.23
esSn 55:28.40 0.51 SMOL 383.0 320 esSn 16:47:03.00 -1.70
MORC 248.0 24 iPnD 14:54:59.30 -0.02 STHS 397.1 6 ePn 16:46:28.10 2.53
PKSM 254.7 132 ePnC 14:54:59.70 -0.46 BURA 398.7 61 PnC 16:46:25.70 -0.06
eSn 55:26.20 -3.81 ARSA 423.1 291 Pn 16:46:29.60 0.79
VOY 256.8 222 ePn 14:55:00.70 0.28 Sn 47:12.20 -1.39
esSn 55:36.90 6.42 CONA 431.7 302 Pn 16:46:29.70 -0.18
RHK3 261.2 142 ePnD 14:55:00.90 -0.07 Sn 47:13.80 -1.70
eSn 55:30.20 -1.25 CSNA 431.9 302 Pn 16:46:29.80 -0.11
PKS2 270.7 121 esSn 14:55:31.30 -2.27 Sn 47:13.50 -2.05
OKC 275.0 32 ePn 14:55:02.80 0.11 SOKA 443.3 282 Pn 16:46:31.50 0.18
PRU 276.1 335 ePn 14:55:03.20 0.37 Sn 47:16.80 -1.27
eSn 55:38.50 3.73 0JC 488.3 352 ePn 16:46:38.70 1.76
PSzZ 280.7 86 iPnD 14:55:02.70 -0.71 VRAC 490.0 321 PnC 16:46:38.05 0.90
PSZ 280.7 86 ebnD 14:55:03.30 -0.11 Sn 47:28.29 -0.16
esSn 55:33.50 -2.29 MORC 493.6 332 ePn 16:46:34.38 -3.22
FVI 285.8 243 Pn 14:55:05.10 1.06 eSn 47:25.13 -4.11
WET 288.0 303 ePn 14:55:06.70 2.39 MOA 535.3 294 Pn 16:46:42.50 -0.30
esSn 55:42.30 4.90 Sn 47:36.50 -2.00
DPC 290.0 2 ePn 14:55:04.00 -0.57 DPC 594.2 327 ePn 16:46:51.20 1.06
eSn 55:42.40 4.55 esSn 47:48.20 -3.37

SKDS 294.2 214 iPn 14:55:05.30 0.21 TIRR 629.2 104 Pn 16:46:56.50 2.00
UPC 307.4 358 ePn 14:55:06.50 -0.23 KHC 645.5 304 ePn 16:46:55.80 -0.74
SEST 318.0 250 Pn 14:55:10.00 1.95 esn 48:00.00 -2.96
PVCC 330.5 340 ePn 14:55:10.40 0
esSn 55:54.00 7.17
SCE 344.5 257 ePn 14:55:12.70 1
0

KSP 344.7 2 ePn 14:55:11.90

4.

OLN G¥:9L "£0°20°8002

2008-02-01 time: 14:45:22.33 UTC ML= 0.8
lat: 47.104N 1lon: 17.924E h= 9.4 km
erh= 6.0km erz= 6.3km

nr= 6 gap=235 rms=0.12
Locality: K&darta
Comments:
sta dist azm phase hr mn sec res
PKST 19.2 26 ePgC 14:45:26.10 -0.05
eSg 45:28.90 -0.23
PKSG 47.7 48 ePgC 14:45:31.20 0.18
eSg 45:37.80 0.01
PKSM 113.3 151 ePn 14:45:42.30 0.00
esn 45:57.80  -0.07 130.85,~20

222,70,-175

2008-02-07 time: 16:45:31.39 UTC ML= 3.9

lat: 45.867N 1lon: 20.663E h= 18.5 km 6.
erh= 3.0km erz= 2.3km
nr= 39 gap=171 rms=0.90 2008-02-08 time: 8:07:08.14 UTC ML= 1.2
Locality: Croatia lat: 47.461N 1lon: 18.210E h= 0.0 km
Comments: erh= 2.6km erz= 228km
nr= 6 gap=269 rms=0.13
sta dist azm phase hr mn sec res Locality: Bokod
TIM 45.7 108 Pg 16:45:39.41 -0.79 Comments: probably explosion
BZS 79.3 110 p* 16:45:44 .44 -1.02
PKSM 161.1 284 ePnD 16:45:56.60 0.46 sta dist azm phase hr mn sec res
GZR 173.1 108 PnD 16:45:58.00 0.37 PKSG 15.7 119 ePgC 8:07:10.90 -0.03
Sn 46:18.69 0.59 eSg 07:13.40 0.29
DRGR 188.3 57 PnD 16:45:59.79 0.25 PKST 26.1 211 ePgD 8:07:12.90 0.10
Sn 46:21.37 -0.12 eSg 07:16.40 -0.03
PKS9 200.6 294 PnD 16:46:01.30 0.24 PKS9 97.3 177 ePgD 8:07:25.40 -0.12
eSn 46:23.20 -1.01 eSg 07:37.80 -1.27
BUD 219.2 325 ePnD 16:45:56.80 -6.58
esn 46:27.80 -0.54 7
PSzZ 235.5 346 ePnC 16:46:05.80 0.38
TRPA 289.3 30  ePnD 16:46:11.90  -0.23 2008-02-09 time: 15:00:01.86 UTC ML= 2.1
VYHS 323.3 335 ePn  16:46:17.20 0.84 lat: 48.627N lon: 20.102E h= 10.0 km
esSn 46:49.30  -2.14 erh= 7.8km  erz=12.6km
CRVS 342.9 10 ePn  16:46:19.60 0.80 ar= 10 gap=143 me=0.93
VOIR 345.3 98 PnD 16:46:19.72 0.61 Locality: Slovakia
KOLS 362.0 20 ePn 16:46:22.10 0.91 Comments :
SOP 372.9 303 ePnD 16:46:25.00 2.45
esn 46:58.60 -3.86 sta dist azm phase hr mn sec res
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PSZ 80.3 191 ePgD 15:00:17.10 0.78 eSg 12:33.50 -1.05
eSg 00:25.90 -1.69 VYHS 76.3 283 ePg 10:12:31.90 -0.27
VYHS 94.6 261 ePg 15:00:19.50 0.65 eSg 12:41.40 -1.40
eSg 00:31.30 -0.80 KOLL 109.7 284 ePg 10:12:38.90 0.78
CRVS 104.5 73 ep* 15:00:20.00 -0.57 eSg 12:53.30 -0.10
es* 00:32.60 -2.56 CRVS 134.9 62 ePn 10:12:42.20 -0.20
STHS 121.2 44 ePn 15:00:23.10 0.38 eSn 12:58.80 -2.20
esSn 00:39.10 0.10 STHS 158.0 41 ePn 10:12:46.50 1.23
KOLS 163.2 78 ePn 15:00:29.00 1.04 esSn 13:07.00 0.88
esSn 00:48.10 -0.22 KOLS 191.1 70 esSn 10:13:15.30 1.83
8. 12.
2008-02-14 time: 9:34:04.73 UTC ML= 0.9 2008-03-19 time: 7:05:48.23 UTC ML= 2.0
lat: 47.452N 1lon: 18.713E h= 10.0 km lat: 46.481N 1lon: 17.856E h= 10.0 km
erh= 8.8km erz= 7.1lkm erh= 2.4km erz= 2.8km
nr= 8 gap=178 rms=0.64 nr= 13 gap=114 rms=0.71
Locality: Etyek Locality: Somodor
Comments: Comments:
sta dist azm phase hr mn sec res sta dist azm phase hr mn sec res
PKSG 25.2 255 ePgC 9:34:09.30 -0.27 PKS9 34.5 70 ePg 7:05:54.40 -0.25
eSg 34:13.40 0.05 Sg 06:00.40 0.75
PKST 55.6 247 ePgC 9:34:14.80 -0.01 PKSM 67.4 116 ePgC 7:06:00.60 0.19
eSg 34:23.20 0.53 eSg 06:09.90 0.00
VYHS 116.2 5 ePn 9:34:26.20 1.23 RHK3 72.6 155 ePgD 7:06:00.10 -1.22
esSn 34:39.50 -1.27 eSg 06:11.30 -0.23
PKSM 138.0 182 ePn 9:34:26.90 -0.79 BEHE 83.0 269 ePgD 7:06:03.80 0.63
eSn 34:46.70 1.10 eSg 06:15.60 0.79
PKST 87.5 9 ePgC 7:06:03.90 -0.07
9. eSg 06:15.30 -0.94
PKSG 109.1 22 ePnC 7:06:07.50 -0.10
2008-02-15 time: 10:07:55.32 UTC ML= 1.6 esn 06:21.10  -1.60
lat: 48.379N lon: 19.827E h= 0.0 km PKS6 131.7 84 eSn 7:06:29.00 1.29
erh= 1.9km erz= 476km
nr= 6 gap=157 rms=0.28 13.
Locality: Slovakia
Comments: probably explosion 2008-03-28 time: 11:45:38.53 UTC ML= 1.5
lat: 48.194N 1lon: 19.799E h= 0.0 km
sta dist azm phase hr mn sec res erh= ***km erz= ***km
KECS 50.1 77 ePg 10:08:04.30 0.04 nr= 8 gap=126 rms=0.72
esg 08:10.90 -0.34 Locality: Somoskd
PSZ 51.5 174 ePgD 10:08:04.60 0.09 Comments: probably explosion
eSg 08:11.30 -0.38
VYHS 74.5 280 ePg 10:08:09.00 0.38 sta dist azm phase hr mn sec res
eSg 08:18.40 -0.59 PSZ 31.5 167 ePgC 11:45:44.40 0.25
eSg 45:47.90 -0.63
10. KECS 60.2 58 ePg 11:45:49.20 -0.08
eSg 45:56.90 -0.76
2008-02-19 time: 9:23:40.69 UTC ML= 1.9 VYHS 78.8 295 ePg  11:45:53.70 1.11
lat: 47.937N lon: 19.819E h= 0.0 km esg 46:02.30  -1.27
erh= 4.1km erz= 4.8km KOLL 111.9 292 ePg 11:45:59.00 0.48
nr= 7 gap=200 rms=0.72 eSg 46:13.20 -0.91
Locality: MAtraverebély
Comments: probably explosion 14.
sta dist azm phase hr mn sec res 2008-03-28 time: 12:16:11.97 UTC ML= 1.9
PSZ 6.0 110 ePgC 9:23:41.20 -0.55 lat: 48.000N 1lon: 19.241E h= 0.0 km
eSg 23:43.50 0.91 erh= ---km erz= ---km
KECS 78.4 39 ePg 9:23:54.80 0.12 nr= 4 gap=265 rms=0.55
eSg 24:04.40 -1.19 Locality: Csesztve
VYHS 95.8 310 ePg 9:23:58.20 0.41 Comments: probably explosion
eSg 24:10.40 -0.73
CRVS 162.1 49 esn 9:24:30.40 1.21 sta dist azm phase hr mn sec res
PENC 23.5 173 eSg 12:16:20.40 0.32
11. PSZ 49.6 101 ePgC 12:16:21.60 0.59
esSg 16:27.20 -0.86
2008-03-14 time: 10:12:18.54 UTC ML= 2.3 BUD  59.7 196 eSg  12:16:30.70  -0.50
lat: 48.339N 1lon: 19.840E h= 0.0 km
erh= 3.0km erz= 4.1km 15.
nr= 13 gap=117 rms=0.87
Locality: Slovakia 2008-03-31 time: 10:02:43.95 UTC ML= 2.1
Comments: probably explosion lat: 48.359N 1lon: 19.854E h= 0.0 km
erh= 2.7km erz= 4.5km
sta dist azm phase hr mn sec res nr= 12 gap=118 rms=0.78
PSZ 47.0 175 ePg 10:12:26.90 -0.02 Locality: Slovakia
eSg 12:33.70 0.24 Comments: probably explosion
KECS 50.4 71 ePg 10:12:27.00 -0.54
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sta dist azm phase hr mn sec res 19.
KECS 48.8 74 ePg 10:02:52.50 -0.16
esg 02:58.90  -0.56 2008-04-04 time: 16:37:20.92 UTC ML= 0.8
PSZ  49.1 176  ePgC 10:02:52.70  -0.01 lat: 47.437N lon: 18.354E h= 7.4 km
esg 02:59.90 0.35 erh= 1.lkm  erz= 1.lkm
PENC 76.2 214 eSg 10:03:08.20 0.02 nr= 5 gap=280 ms=0.07
VYHS 76.8 281 ePg  10:02:58.10  0.43 Locality: Oroszlany
esg 03:06.60 -1.77 Comments -
KOLL 110.1 283 ePg 10:03:04.20 0.59
esg 03:18.40 -0.55 sta dist azm phase hr mn sec res
CRVS 133.0 63 eSn 10:03:24.40 -1.60 PKSG 5.7 151 ePgC 16:37:22.70 0.11
STHS 155.7 41 ePn 10:03:11.60 1.20 eSg 37:23.80 -0.10
esn 03:32.60 1.58 PKST 31.2 231 ePgC 16:37:26.60 -0.04
eSg 37:31.10  -0.01
16. PKS9 94.6 183 eSg  16:37:51.10 0.01
2008-04-01 time: 10:09:41.61 UTC ML= 1.5 20.
lat: 47.940N 1lon: 19.797E h= 19.6 km
erh= 8.1lkm  erz= 0.9m 2008-04-06 time: 22:16:03.14 UTC ML= 2.1
nr= 5 gap=221 rms=0.16 lat: 46.256N lon: 16.718E h= 13.6 km
Locality: MAtraverebély erh= 2.1km erz= 1.2km
Comments : nr= 16 gap=161 rms=0.40
. Locality: Croatia
sta dist azm phase hr mn sec res Comments :
PSZ 7.7 108 ePgC 10:09:45.50 0.14
esg 09:48.00 -0.29 sta dist azm phase hr mn sec res
PENC 42.0 247 ePgC 10:09:49.90 0.02 BEHE 24.3 11 ePgC 22:16:07.90 ~0.20
esg 09:56.50 0.17 esg 16:12.00 0.02
PKSG 121.9 240 eSn 10:10:16.60 -0.13 KOGS 41.9 301 iPg 22:16:10.90 -0.10
PKST 152.6 240 esSn 10:10:15.00 -8.55 isg 16:17.10 ~0.02
LEGS 113.5 253 iPn 22:16:22.40 -0.19
17. isn 16:37.90 0.14
PERS 130.1 289 ePn 22:16:24.50 -0.16
2008-04-02 time: 13:38:47.61 UTC ML= 0.8 isSn 16:40.60 -0.84
lat: 47.142N lon: 17.959E h= 10.0 km PDKS 134.3 262 iPn 22:16:25.70 0.52
erh=55.7km erz=50.3km esSn 16:41.60 -0.77
nr= 6 gap=231 rms=0.19 SOKA 137.7 290 Pn 22:16:25.40 -0.20
Locality: Gyulafiratdt Sn 16:43.80 0.67
Comments: ARSA 143.4 320 Pn 22:16:26.80 0.48
Sn 16:44.50 0.11
sta dist azm phase hr mn sec res PKSM 148.5 92 ePn 22:16:28.00 1.05
PKST 14.2 24 ePgC 13:38:50.50 -0.21 esSn 16:44.80 -0.72
eSg 38:53.40 0.28
PKSG 42.9 50 ePgC 13:38:55.50 0.03 21.
eSg 39:01.50 -0.10
PKSM 115.9 153  ePnC 13:39:07.90 0.03 2008-04-18 time: 12:00:22.51 UTC ML= 2.2
esn 39:21.70  -1.87 lat: 48.856N lon: 20.947E h= 0.1 km
erh= 1.0km erz= 2.6km
18. nr= 11 gap=132 rms=0.37
Locality: Slovakia
2008-04-04 time: 16:34:13.94 UTC ML= 2.1 Comments:
lat: 47.348N 1lon: 18.428E h= 10.0 km
erh= 4.6km erz= 3.4km sta dist azm phase hr mn sec res
nr= 12 gap=113 rms=0.91 CRVS 38.1 82 ePg 12:00:29.50 0.19
Locality: Gant eSg 00:34.40 -0.21
Comments: KECS 53.6 219 ePg 12:00:32.00 -0.08
eSg 00:39.20 -0.35
sta dist azm phase hr mn sec res STHS 66.0 19 ePg 12:00:34.30 0.00
PKSG 5.6 330 ePgC 16:34:16.20 0.22 eSg 00:43.30 -0.19
eSg 34:17.20 -0.38 KOLS 97.6 85 ePg 12:00:39.90 -0.04
PKST 31.4 252 ePgD 16:34:20.00 0.18 eSg 00:53.10 -0.44
eSg 34:24.80 0.39 PSz 130.2 217 ePgC 12:00:45.70 -0.06
PENC 80.9 53 ePgD 16:34:26.90 -1.59 VYHS 160.6 255 ebPn 12:00:50.80 1.24
eSg 34:40.10 0.26 eSn 01:08.20 -2.46
PKS9 85.4 188 ePg 16:34:29.90 0.61
Sg 34:41.90 0.63 22.
PSZ 127.1 60 ePnD 16:34:36.80 1.25
esn 34:53.20 0.80 2008-04-21 time: 8:31:49.30 UTC ML= 1.5
PKSM 127.4 173 ePnD 16:34:34.10 -1.48 lat: 47.926N lon: 19.836E h= 0.0 km
esSn 34:50.30 -2.16 erh= ***km erz= ***km
nr= 6 gap=209 rms=0.80

Locality: MAtraszentimre
Comments: probably explosion

sta dist azm phase hr mn sec res
PSZ 4.4 102 ePgC 8:31:49.40 -0.69

eSg 31:52.60 1.89
KECS 78.5 38 ePg 8:32:03.70 0.38
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eSg 32:13.90 -0.35 PKS9 102.3 82 eS*  19:19:44.10 0.03
VYHS 97.5 310 ePg 8:32:07.60 0.89 GROS 111.8 270 ePn  19:19:31.00 -0.19
eSg 32:19.60 -0.70 GOLS 114.4 244 iPn  19:19:31.70 0.19
RHK3 118.5 122 ePn  19:19:32.10 0.07
23. esn 19:47.20  -0.50
DOBS 119.8 253 ePn  19:19:32.10 -0.08
2008-04-21 time: 12:26:10.85 UTC ML= 1.7 PKSM 132.6 102 ePn  15:19:33.70  -0.08
lat: 48.063N lon: 20.226E h= 0.0 km esn 19:51.20 0.38
erhe 1.8km erze 9. 4km PERS 142.5 278 ePn  19:19:34.70 -0.32
nr= 8 gap=211 rms=0.45 PKSG 150.4 47 eSn 19:19:59.90 5.13
Locality: Szentdomonkos
Comments: probably explosion 27.
sta dist azm phase hr mn sec res 2008-05-02 time: 23:21:09.49 UTC ML= 2.4
PSZ  29.5 237 ePgC 12:26:16.00 -0.12 lat: 47.772N 1lon: 16.079E h= 12.1 km
eSg 26:20.70 0.46 erh= 1.9km erz= 1.5km
KECS 50.5 22 ePg 12:26:19.10 -0.77 nr= 30 gap=102 rms=0.94
esSg 26:26.90 -0.01 Locality: Austria
VYHS 113.8 295 ePg 12:26:31.20 0.03 Comments:
eSg 26:47.00 -0.02
STHS 168.1 26 ePn 12:26:39.60 0.76 sta dist azm phase hr mn sec res
esn 27:01.60 0.92 CONA 23.8 317 Pg  23:21:14.30 0.05
Sg 21:17.20 -0.77
24. SOP  37.3 105 ePgC 23:21:17.50 1.01
eSg 21:22.60 0.65
2008-04-24 time: 10:27:28.66 UTC ML= 2.1 ARSA  71.5 216 Pg = 23:21:22.30  -0.13
lat: 48.136N lon: 20.489E h= 0.0 km Sg 21:31.20  -1.33
erh= 2.9km erz= 4.5km ZST 89.8 58 ePg 23:21:25.20 -0.47
nr= 8 gap=185 rms=0.36 esg 21:37.00 -1.30
Locality: Malyinka SMOL 130.0 51 eSn  23:21:47.70 -0.41
Comments: probably explosion MOA 136.0 274 Pn  23:21:31.90 -0.04
Sn 21:48.80 -0.65
sta  dist azm phase hr mn sec res SOKA 145.1 213 Pn  23:21:34.70 1.63
KECS 38.6 360 ePg 10:27:35.70 0.16 Sn 21:50.30  -1.17
eSg 27:40.50 -0.41 PKST 158.0 111 ePnC 23:21:35.10 0.43
PSZ 50.6 241 ePg  10:27:37.60 -0.08 esn 21:53.60  -0.72
eSg 27:46.20 1.47 TREC 174.9 346 ePn 23:21:37.00 0.21
VYHS 128.9 288 ePg  10:27:51.90 0.23 esn 21:56.50  -1.58
eSg 28:08.90 ~0.73 PKSG 179.0 104 ePnD 23:21:37.70 0.41
STHS 152.8 21 ePn  10:27:54.50 -0.24 esn 21:57.80  -1.18
KOLS 158.8 56 ePn  10:27:55.90 0.41 OBKA 182.1 220 Pn 23:21.:40.80 3.12
Sn 22:00.00 0.32
95 KOLL 194.7 63 ePn  23:21:39.70 0.44
esn 22:00.70 -1.78
2008-04-25 time: 14:53:18.02 UTC ML= 2.5 VYHS 220.4 69 ePn  23:21:42.30  -0.16
eSn 22:06.40 -1.78
lat: 45.545N lon: 18.517E h= 0.1 km KHC 238.9 309 ePn  23:21:46.70 1.94
erh= 5.8km erz= 3.2km
esn 22:12.60 0.33
nr= 11 gap=273 rms=0.85 PRU 271.1 335 ePn  23:21:50.30 1.53
Locality: Croatia esn 22:21.90 2.48
Comments : DPC 287.3 4 ePn  23:21:54.30 3.50
sta dist azm phase hr mn sec res esn 22:28.10 5.08
RHK3 43.4 332 ePgC 14:53:26.00 0.22 UPC 304.3 359 ePn 23:21:56.30 3.38
eSg 53:31.30 -0.53 .
PKSM 74.8 7 ePg 14:53:31.50 0.12
eSg 53:42.70 0.91
PKS9 117.3 351 ePgD 14:53:37.10 ~1.87 2008-05-08 time: 18:12:34.10 UTC ML= 3.9
eSg 53:55.30 ~0.01 lat: 45.545N 1lon: 18.226E h= 9.1 km
PKS2 118.3 27 eSg  14:53:55.40 -0.22 erh= 6.7km erz= 4.6km
PKS6 142.5 35 eSn  14:54:02.60 0.44 nr= 18 gap=184 rms=0.77
BEHE 169.6 307 eSn  14:54:09.10 0.92 Locality: Croatia
PKSG 205.6 357 ePn  14:53:51.30 0.62 Comments :
esn 54:17.90 1.75
sta dist azm phase hr mn sec res
26 RHK3 38.3 3 ePg 18:12:42.30 1.18
eSg 12:53.70 7.10
2008-04-26 time: 19:19:11.92 UTC ML= 1.5 KON 300 20 cRap 8ZiAT.O0 012
lat: 46.461N lon: 16.958E h= 13.4 km : e PToioe e
esn 13:14.30 4.01
erh= 2.1km  erz= 0.8km PKS2 130.1 36 ePn 18:12:55.50 -0.70
nr= 13 gap=164 rms=0.20 esn 13:14.60 1.16
Locality: Sormas BEHE 152.3 312 ePnD 18:12:59.80 0.83
Comments : eSn 13:26.80 8.43
. PKS6 156.5 41 ePnC 18:13:00.70 1.22
sta dist azm phase hr mn sec res esn 13:20.50 1.21
BEHE 14.0 274 ePg  19:159:15.40 0.02 PKST 191.1 356 eSn  18:13:34.80 7.82
esg 19:18.40 0.32 PKSN 196.6 40 ePnC 18:13:05.70 1.21
KOGS 54.4 268  iPg  19:19:22.00  0.08 GCIS 205.5 280  iPn  18:13:05.40  -0.20
eSg 19:29.40  -0.32 PKSG 205.7 4 ePnC 18:13:05.00 -0.63
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esSn
ePnD
esn
LEGS 230.7 281 iPn
BOJS 232.4 269 ebPn

BUD 224.1 16

esSn
TIM 234.5 85 iPnD
BZS 264.8 88 iPn
VISS 265.4 276 iPn
PERS 269.3 297 ePn
SOP 269.9 332 ebPnC
eSn
SOKA 277.2 297 Pn
Sn
ARSA 281.4 312 Pn
PSzZ 293.1 26 ePnD
esSn
OBKA 304.2 291 Pn
CONA 320.7 326 Pn
VYHS 331.1 8 ePn
esSn

SMOL 335.6 350 ePn
KOLL 337.6 2 ePn

eSn
VOY 341.2 279 ePn
esSn
GZR 356.3 93 iPnD
KECS 369.1 28 ePn
DRGR 373.1 68 iPnD
MOA 396.7 310 Pn
Sn
KBA 412.8 294 Pn
Sn
VRAC 436.2 344 iPn
TRPA 436.9 49 iPn
TREC 465.4 334 ePn
MORC 473.3 354 iPn
OKC 477.3 359 ePn
esSn

KOLS 485.6 39 ePn
STHS 486.9 28 ePn

esSn
KHC 531.4 319 ePn
VOIR 533.6 91 iPn
DPC 552.9 345 ePn

esSn
UPC 576.0 343 ePn
BURB 583.2 67 iPn

13:38.10 7.88
18:13:12.80 4.88

13:44.00 9.71
18:13:08.20 -0.55
18:13:08.70 -0.25

13:42.40 6.26
18:13:09.40 0.19
18:13:07.00 -5.99
18:13:13.00 -0.07
18:13:13.80 0.24

13:49.80 3.73
18:13:15.70 0.64
18:13:14.00 -2.52

14:01.50 11.89
18:13:18.10 0.19
18:13:21.00 1.03
18:13:20.80 -0.47

13:59.20 1.14
18:13:22.80 0.98
18:13:21.70 -0.37

13:58.60 -0.88

18:13:23.70 1.18

18:13:18.20 -6.20

18:13:24.50 -1.50
18:13:22.20 -4.30
18:13:31.10 1.66

14:18.50 5.89
18:13:32.10 0.65

14:20.20 4.01
18:13:35.80 1.44
18:13:31.50 -2.96
18:13:38.70 0.70
18:13:39.90 0.90
18:13:39.50 0.01

14:29.30 -1.20
18:13:47.40 6.87
18:13:41.50 0.81

15:04.00 31.38
18:13:47.50 1.27
18:13:41.70 -4.81
18:13:49.30 0.38

14:47.20 -0.08
18:13:52.50 0.71

[
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=
w
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Foldrengés paraméter ek

VYHS 74.9 281 ePg 7:41:42.10 0.16
eSg 41:51.40 -0.97
STHS 156.0 42 ePn 7:41:56.30 1.32
esSn 42:17.70 2.11
31.
2008-05-27 time: 9:45:06.88 UTC ML= 0.8

lat: 48.032N 1lon: 19.542E h= 0.0 km
erh= ***km erz= ***km
nr= 5 gap=199 rms=0.78
Locality: Riméc
Comments: probably explosion
sta dist azm phase hr mn sec res
PSZ 29.1 116 ePgD 9:45:11.70 -0.39
eSg 45:17.30 1.15
VYHS 73.4 314 ePg 9:45:21.10 1.10
eSg 45:29.40 -0.83

KECS 86.2 54 eSg

9:45:33.70 -0.58

29.
2008-05-15 time: 8:05:13.61 UTC ML= 1.4
lat: 47.352N 1lon: 18.306E h= 10.0 km
erh= 4.9km erz= 3.0km
nr= 5 gap=172 rms=0.18
Locality: Csédkberény
Comments:
sta dist azm phase hr mn sec res
PKSG 7.8 55 ePgC 8:05:15.80 -0.07
eSg 05:17.70 0.07
PKST 23.0 243 ePgD 8:05:18.00 -0.09
eSg 05:22.20 0.62

PKSM 129.3 169 eSn

8:05:52.50 -0.04

30.
2008-05-22 time: 7:41:28.55 UTC ML= 1.7
lat: 48.368N 1lon: 19.831E h= 0.5 km
erh= 1.5km erz= 3.1km
nr= 8 gap=121 rms=0.68
Locality: Slovakia
Comments:
sta dist azm phase hr mn sec res
KECS 50.1 75 ePg 7:41:37.10 -0.41
eSg 41:43.90 -0.59
PSZ 50.2 175 ePgD 7:41:37.50 -0.02
eSg 41:44.20 -0.32

32.
2008-05-27 time: 11:26:28.77 UTC ML= 2.2
lat: 48.877N 1lon: 20.454E h= 0.0 km
erh= 3.5km erz= 5.6km
nr= 10 gap=153 rms=0.79
Locality: Slovakia
Comments: probably explosion
sta dist azm phase hr mn sec res
KECS 43.8 177 ePg 11:26:37.00 0.41
eSg 26:42.50 -0.20
STHS 83.2 44 ePg 11:26:43.90 0.27
eSg 26:55.20 -0.02
PSz 114.3 201 ePgC 11:26:50.30 1.12
eSg 27:04.80 -0.31
VYHS 126.5 250 ePg 11:26:50.50 -0.85
eSg 27:06.80 -2.17
KOLS 133.5 87 ePn 11:26:52.50 0.05
esSn 27:08.70 -2.22
33.
2008-05-27 time: 19:13:30.73 UTC ML= 2.5
lat: 45.770N 1lon: 20.586E h= 10.0 km
erh= 7.9km erz= 6.8km
nr= 20 gap=170 rms=1.23
Locality: Serbia
Comments:
sta dist azm phase hr mn sec res
TIM 49.6 94 iPg 19:13:39.10 -0.66
PKS6 121.3 319 eSn 19:14:06.10 -1.80
PKS2 133.0 307 ePn 19:13:53.20 0.13
eSn 14:09.50 -0.99
PKSN 136.9 336 ebPnD 19:13:53.70 0.14
esn 14:12.10 0.73
PKSM 158.4 288 ePnC 19:13:56.20 -0.04
eSn 14:13.90 -2.24
GZR 176.1 104 iPnD 19:13:58.40 -0.04
PKS7 179.3 322 ePnC 19:14:02.10 3.25
esSn 14:23.60 2.82

RHK3 181.8 274 ePn
DRGR 199.3 55 iPnD
PKS9 199.9 297 ePn
eSn
ePnC
eSn
ePnD
eSn
ePnD
eSn

PSZ 244.5 348

PKSG 246.6 317

PKST 256.4 310

19:13:59.00 -0.16

19:14:02.70 1.36
19:14:03.20 1.78
14:25.50 0.15
19:14:05.90 -1.08
14:31.60 -3.65
19:14:07.10 -0.13
14:42.50 6.80
19:14:08.80 0.35
14:35.10 -2.78
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34. PDKS 109.7 304 iPn 21:13:04.10 -0.15
GROS 115.7 333 iPn 21:13:05.20 0.20
2008-06-01 time: 1:09:13.63 UTC ML= 1.6 CEY 137.9 280  iSn  21:13:25.90 0.12
lat: 48.230N lon: 22.477E h= 3.0 km SOKA 155.0 325 Pn 21:13:10.90 1.00
erh= 6.0km erz= 4.6km Sn 13:29.70 0.13
nr= 9 gap=168 rms=0.42 OBKA 166.2 311 Pn 21:13:13.70 2.41
Locality: Gelénes Sn 13:33.00 0.95
Comments . RHK3 166.9 76 ePn  21:13:11.60 0.21
esSn 13:30.00 -2.22
sta  dist azm phase hr mn sec res PKS9 201.1 54 eSn 21:13:43.40  3.60
TRPA 12.0 157 ePgC 1:09:15.80 ~0.03 PKSM 206.3 68 ebPn 21:13:15.60 -0.70
eSg 09:17.30 -0.25 eSn 13:38.40 -2.56
KOLS 79.7 349 ePg 1:09:27.90 0.04
esg 09:38.60  -0.37 38.
KECS 150.3 281 ebPn 1:09:38.60 -0.42
eSn 09:59.70 0.88 2008-06-17 time: 10:44:37.92 UTC ML= 0.9
STHS 160.1 326 ePn 1:09:42.00 1.76 lat: 48.049N 1lon: 20.290E h= 0.0 km
eSn 10:01.90 0.90 erh= 4.6km erz=34.6km
VYHS 271.4 276 ebPn 1:09:53.60 -0.52 nr= 6 gap=227 rms=0.39
Locality: Mikéfalva
35. Comments: probably explosion
2008-06-06 time: 11:07:16.32 UTC ML= 1.9 sta dist azm phase hr mn sec res
lat: 47.981N lon: 19.470E h= 0.0 km PS5z 32.9 244  ePgC 10:44:43.70  -0.14
erh= 9.5km  erz=27.0km esg 44:48.70 0.24
nr= 6 gap=218 rms=0.73 KECS 50.5 17 ePg 10:44:46.50 -0.46
Locality: Herencsény eSg 44:54.50 0.49
Comments: probably explosion VYHS 118.7 295 ePg  10:44:59.80 0.66
eSg 45:15.30 -0.39
sta dist azm phase hr mn sec res
PSZ  32.5 102  ePgC 11:07:21.80  -0.59 39.
eSg 07:27.40 0.28
VYHS 74.0 320 ePg 11:07:31.10 1.45 2008-06-17 time: 10:57:30.42 UTC ML= 1.6
eSg 07:38.80 -1.25 lat: 47.896N 1lon: 19.386E h= 0.0 km
KECS 93.9 53 ePg 11:07:33.90 0.72 erh= ***km erz= ***km
eSg 07:45.60 -0.73 nr= 8 gap=127 rms=0.83
Locality: Becske
36. Comments: probably explosion
2008-06-12 time: 17:04:05.35 UTC ML= 1.8 sta  dist azm phase hr mn sec res
lat: 47.396N lon: 18.532E h= 10.0 knm PENC 14.1 214 ePgC 10:57:32.80  -0.14
erh= 7.6km erz= 4.6km esg 57:34.80 -0.11
nr= 6 gap=269 rms=0.34 PSZ 38.1 86 ePgD 10:57:37.00 -0.22
Locality: Csé&kvar eSg 57:42.70 0.18
Comments : VYHS 78.1 328 ePg  10:57:46.30 1.94
eSg 57:53.80 -1.43
sta dist azm phase hr mn sec res KECS 104.6 51 ePg 10:57:49.60 0.50
PKSG 10.7 267 ePgD 17:04:07.80 -0.17 esg 58:01.60  -2.07
eSg 04:09.90 -0.11
PKS9 92.0 192 ePg 17:04:22.30 0.42 40.
Sg 04:34.80 0.02
PKSM 132.0 176 ePn 17:04:27.50 -0.06 2008-06-19 time: 21:28:39.82 UTC ML= 2.1
esSn 04:42.90 -1.98 lat: 46.172N lon: 16.428E h= 6.0 km
erh= 2.4km erz= 2.1lkm
37. nr= 11 gap=142 rms=0.32
Locality: Croatia
2008-06-12 time: 21:12:44.68 UTC ML= 2.2 Comments:
lat: 45.530N 1lon: 16.170E h= 8.9 km
erh= 2.9km erz= 1.8km sta dist azm phase hr mn sec res
nr= 13 Gap=192 rms=0.31 KOGS 33.7 336  iPgD 21:28:46.40  0.48
Locality: Croatia isg 28:51.20 0.52
Comments « BEHE 42.6 39 ePgD 21:28:46.90 -0.60
eSg 28:52.70 -0.79
sta  dist azm phase hr mn sec res GOLS 64.7 254 iPg  21:28:51.60  0.18
GCIS 56.5 312  iPg  21:12:55.10 0.21 GCIS 70.7 241  iPg  21:28:52.60 0.12
esg 13:02.40 -0.45 isg 29:03.40 1.05
CRES 64.6 301 iPg 21:12:56.30 -0.02 CROS 78.3 294  iPg  21:28:53.60  -0.24
isg 13:05.00 -0.40 CRES 84.5 243 in 21:28:54.90 -0.04
GOLS 68.2 322 iPg  21:12:57.10 0.13 LEGS 89.4 254 iPg  21:28:55.70  -0.13
eSq 13:05.70  -0.85 BOJS 117.7 231  iPn  21:29:00.60 -0.17
BOJS 71.8 268 iPg 21:12:57.60 0.00 SOKA 121.2 298 Pn 21:29:01.10 -0.10
esg 13:06.10 -1.58 Sn 29:15.90  -1.97
LEGS 81.0 305 iPg 21:12:59.10 -0.14 ARSA 138.5 330 Sn 21:29:21.20 -0.51
eSg 13:09.60 ~1.00 RHK3 144.7 103 esSn 21:29:17.70 -5.39
DOBS 87.8 322 iPg 21:13:00.50 0.07 PKS9 149.7 72 esSn 21:29:21.50 -2.70
esg 13:11.10 -1.62 PKSM 170.9 89 ePnC 21:29:08.10 0.70
KOGS 102.2 3  iPg  21:13:02.70  -0.30 esn 29:26.60  -2.31
VISS 108.1 286 ip* 21:13:03.60 ~0.43 PKST 172.3 45 ebPn 21:29:04.80 -2.77
PKS2 217.4 81 esSn 21:29:41.90 2.67
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41.
2008-06-20 time: 10:09:27.32 UTC ML= 1.3
lat: 46.994N 1lon: 18.471E h= 2.9 km
erh= 1.9km erz=33.7km
nr= 6 gap=179 rms=1.33
Locality: Soponya
Comments:
sta dist azm phase hr mn sec res
PKST 44.3 312 ePgC 10:09:35.60 0.35
eSg 09:38.60 -2.83
PKSG 44.6 352 ePgC 10:09:36.10 0.80
eSg 09:38.90 -2.62
PKSM 88.0 171 ePg 10:09:44.50 1.46
eSg 09:54.90 -0.40
42.
2008-06-23 time: 10:59:06.58 UTC ML= 1.8
lat: 47.899N 1lon: 19.391E h= 0.0 km
erh= 5.0km erz= 3.7km
nr= 10 gap=127 rms=0.94
Locality: Becske
Comments: probably explosion
sta dist azm phase hr mn sec res
PENC 14.6 214 ePgC 10:59:09.70 -0.37
eSg 59:13.00 0.20
PSZ 37.7 87 ePgD 10:59:13.40 -0.30
eSg 59:18.70 -0.56
VYHS 77.9 328 ePg 10:59:22.70 2.01
eSg 59:30.50 -1.20
KECS 104.1 51 ePn 10:59:25.90 0.97
eSn 59:38.50 -0.74
KOLL 105.4 316 ePn 10:59:25.00 -0.08
eSn 59:38.10 -1.41
43.
2008-06-24 time: 10:58:31.45 UTC ML= 2.0
lat: 48.364N 1lon: 19.842E h= 0.0 km
erh= 2.6km erz= 5.0km
nr= 9 gap=119 rms=0.77
Locality: Slovakia
Comments: probably explosion
sta dist azm phase hr mn sec res
KECS 49.5 74 ePg 10:58:39.70 -0.59
eSg 58:47.40 0.22
PSZ 49.7 175 ePgC 10:58:40.00 -0.32
eSg 58:47.40 0.16
VYHS 75.8 281 ePg 10:58:44.60 -0.39
eSg 58:54.50 -1.05
KOLL 109.1 283 ePg 10:58:52.10 1.17
eSg 59:05.70 -0.42
STHS 155.8 41 eSn 10:59:20.30 1.74
44 .
2008-06-25 time: 1:22:55.94 UTC ML= 2.5
lat: 47.557N 1lon: 21.939E h= 11.3 km
erh= 4.0km erz= 4.9km
nr= 10 gap=110 rms=0.39
Locality: VAamospércs
Comments: felt 4-5 EMS
sta dist azm phase hr mn sec res
TRPA 78.0 35 iPg 1:23:09.80 -0.21
eSg 23:21.90 0.92
DRGR 103.3 145 ip* 1:23:14.20 -0.14
KECS 149.5 314 iPn 1:23:19.90 -0.27
iSn 23:39.10 0.03
CRVS 153.7 347 iPn 1:23:20.40 -0.29
PSZ 158.5 285 iPn 1:23:21.80 0.51
eSn 23:41.00 -0.07
PENC 201.2 277 eSn 1:23:55.30 4.75

BzS 217.1 187 iPn 1:23:28.50 -0.10
GZR 249.0 165 iPn 1:23:33.80 1.23
PKS9 298.2 249 ePn 1:23:34.00 -4.71
45.
2008-07-01 time: 11:15:59.61 UTC ML= 1.6
lat: 47.862N 1lon: 19.839E h= 5.9 km
erh= 8.4km erz= 8.9km
nr= 8 gap=224 rms=0.91
Locality: Gydngydsoroszi
Comments:
sta dist azm phase hr mn sec res
PSZ 7.5 34 ePgC 11:16:00.90 -0.42
eSg 16:03.00 0.34
PENC 42.5 259 ePgC 11:16:06.40 -0.87
eSg 16:14.10 0.86
KECS 84.2 35 ePg 11:16:16.30 1.62
eSg 16:25.90 -0.54
VYHS 102.5 313 ePg 11:16:18.90 0.96
eSg 16:30.50 -1.74
46.
2008-07-02 time: 9:16:06.41 UTC ML= 1.1
lat: 46.946N 1lon: 18.440E h= 0.0 km
erh= ***km erz= ***km
nr= 5 gap=174 rms=1.11
Locality: Kisléng
Comments: probably explosion
sta dist azm phase hr mn sec res
PKST 46.5 318 ePgC 9:16:15.20 0.48
eSg 16:18.30 -2.89
PKSG 49.7 356 ePgC 9:16:15.60 0.31
eSg 16:18.90 -3.32
PKSM 83.0 169 eSg 9:16:33.20 0.40
a7.
2008-07-02 time: 9:59:22.88 UTC ML= 1.0
lat: 47.478N 1lon: 18.658E h= 0.0 km
erh= 7.1lkm erz= 301km
nr= 5 gap=236 rms=0.16
Locality: Bicske
Comments: probably explosion
sta dist azm phase hr mn sec res
PKSG 22.3 245 ePgC 9:59:26.90 0.04
eSg 59:29.90 -0.06
PKST 53.0 243 ePgD 9:59:32.40 0.06
eSg 59:38.10 -1.62
VYHS 113.8 7 ePg 9:59:43.10 -0.10
48.
2008-07-02 time: 11:17:43.70 UTC ML= 0.9
lat: 47.074N 1lon: 17.930E h= 0.0 km
erh= 2.6km erz= 273km
nr= 5 gap=231 rms=0.12
Locality: Veszprém
Comments: probably explosion
sta dist azm phase hr mn sec res
PKST 22.1 21 ePgC 11:17:47.60 -0.04
eSg 17:51.10 0.39
PKSG 49.7 45 ePgC 11:17:52.50 -0.07
eSg 17:59.40 -0.10
PKSM 110.2 150 eSg 11:18:18.80 0.06
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49. 50.
2008-07-02 time: 15:54:21.49 UTC ML= 3.6 2008-07-09 time: 10:39:00.01 UTC ML= 2.1
lat: 46.468N lon: 16.174E h= 5.9 km lat: 48.901N lon: 20.456E h= 0.0 km
erh= 2.3km erz= 2.0km erh= ***km erz= ***km
nr= 25 gap=102 rms=0.65 nr= 10 gap=156 rms=0.99
Locality: Slovenia Locality: Slovakia
Comments: Comments: probably explosion
sta dist azm phase hr mn sec res sta dist azm phase hr mn sec res
KOGS 6.3 110 iPg 15:54:23.10 0.08 KECS 46.5 177 ePg 10:39:08.70 0.38
isg 54:24.60 0.38 eSg 39:14.30 -0.50
GROS 51.6 269 iPg  15:54:31.20 0.44 CRVS 73.7 90 ePg 10:39:13.50 0.33
isg 54:38.30 0.30 eSg 39:22.10  -1.33
DOBS 64.8 237 iPg 15:54:33.30 0.20 STHS 81.1 45 ePg 10:39:15.30 0.80
GOLS 66.1 220 iPg  15:54:33.70 0.35 eSg 39:23.60 -2.20
isg 54:42.70 0.11 PSZ 116.9 201 ePgD 10:39:22.10 1.21
CESS 77.6 225 iPg  15:54:35.70 0.31 eSg 39:36.70  -0.48
isg 54:45.80 -0.43 VYHS 127.6 249 ePg  10:39:22.90 0.11
GCIS 79.0 212 iPg  15:54:35.50 -0.13 eSg 39:38.30 -2.26
BISS 82.7 284 iPg  15:54:36.00 -0.29
PERS 83.2 283 ePg  15:54:36.40 0.02 51.
isg 54:47.30 -0.69
LEGS 87.7 229  iPg  15:54:37.20 0.02 2008-07-11 time: 20:25:39.54 UTC ML= 3.6
esg 54:48.70  -0.73 lat: 46.053N lon: 21.051E h= 10.0 km
CRES 90.3 218 ePg 15:54:37.60 -0.05 erh= ———km erz— ———km
esg 54:48.70 -1.56 nr= 4 gap=142 rms=0.72
SOKA 90.5 285 Pg 15:54:37.30 -0.39 Locality: Romania
Sg 54:51.90 1.58 Comments :
ARSA 100.1 330 Pg 15:54:38.40 -1.00
_Sg 54:53.60 0.23 sta dist azm phase hr mn sec res
PDKS 100.4 245 }Pg 15:54:39.50 0.05 BZS 65.5 138 iPg 20:25:50.90 ~0.47
15g 54:54.00 0.54 DRGR 151.7 57 iPn  20:26:03.70 -0.51
OBKA 124.8 272 Pn 15:54:43.40 0.06 GZR 153.1 119 iPn  20:26:05.70 1.32
Sn 55:00.20  -0.18 PKSM 187.1 275 iPnD 20:26:08.60 -0.02
VISS 126.8 234  iPn  15:54:43.00 -0.59
esSn 54:58.80 -2.03 59
BOJS 128.7 214  iPn  15:54:43.10 -0.72
LJU  135.4 250 igg 15'2@;3?'38 8:33 2008-07-15 time: 19:59:06.04 UTC ML= 1.9
PKS9 162.1 85 ePnD 15:54:48.90 0.92 lat: 47.516N lon: 21.880E h= 7.4 km
esn 55.09.40 0.75 erh= 5.9km erz= 7.5km
CSNA 164.1 352 Pn  15:54:49.10 0.87 nr= 10 | 9ap=145 rms=0.78
CONA 164.1 352 Pn  15:54:48.10 -0.14 Locality: Vamospércs
Sn 55.11.80 2.70 Comments: felt 4-5 EMS
PKST 166.9 58 ePnD 15:54:46.80 -1.79
esn 55:11.50 1.77 sta dist azm phase hr mn sec res
PKSM 192.1 99 ePnC 15:54:49.00 -2.73 TRPA 84.3 36 1Pg  19:59:21.08  -0.07
esn 55:17.10 1.78 159 59:31.80  -1.13
PKSG 197.6 59 ePn  15:54:54.50  2.08 DRGR 102.3 142 iPg  19:59:24.86  0.50
esn 55:20.40 3.86 159 59:38.70 0.06
ZST 204.6 20 en 15:54:57.70 4.42 KECS 149.6 316 122 19’23’2;’58 8’§§
Moa  211.0 317 gﬁ 15'23;23:38 é:%g PSZ 155.5 287  iPn  19:59:31.40  -0.12
KBA 226.5 287 Pn  15:54:56.90 0.89 1sn 59:50.10  -1.29
sn 55.29.40 6. 46 CRVS 157.2 349  iPn  19:59:33.48 1.75
PKS2 233.4 89 eSn  15:55:29.70 5.21 isn 59:52.40 0.64
SMOL 246.4 23 en  15:55:04.40 5.91
PKS6 260.6 87 eSn  15:55:38.20 7.69 53.
PENC 277.9 58 ePnC 15:55:08.40 5.97
KOLL 288.5 36 eSn 15:55:31.50 -5.21 2008-07-30 time: 10:09:32.75 UTC ML= 2.2
VYHS 301.7 42 ePn  15:55:05.80 0.41 lat: 46.981IN 1lon: 22.212E h= 6.1 km
eSn 55:36.40 ~3.24 erh= 0.6km erz= 0.7km
PSZ 324.8 60 ePn 15:55:15.00 6.72 nr= 5 gap=174 rms=0.54
eSn 56:01.00 16.23 Locality: Romania
KHC 354.2 327 ePn  15:55:13.30 1.36 Comments :
esSn 55:50.40 -0.90
MORC 381.8 15 iPnD 15:55:15.40 0.02 sta  dist azm phase hr mn sec res
KECS 394.8 55 ePn 15:55:16.20 -0.80 DRGR 43.5 119 iPg 10:09:40.30 -0.30
NKC 501.6 327 ePn 15:55:31.10 0.79 TRPA 130.1 11 iPn 10:09:55.00 -0.23
eSn 56:43.00 19.00 BzS 158.5 197 iPn 10:09:58.90 0.13
BURB 237.9 73  iPnD 10:10:10.30 1.63
VOIR 278.3 128 iPn  10:10:15.80 2.10
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54.
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2008-07-31 time: 9:29:20.85 UTC ML= 1.8
0.0 km
erz= 6.6km

lat: 47.896N 1lon: 19.400E h=
erh= 4.4km
nr= 7 gap=126 rms=0.78
Locality: Bercel
Comments: probably explosion
sta dist azm phase hr mn sec

PSZ 37.0 86 ePgD 9:29:27.

eSg 29:33.
BUD 53.8 212 eSg 9:29:38.
VYHS 78.7 328 ePg 9:29:36.

eSg 29:44.
KECS 103.8 51 ep* 9:29:40.

esS* 29:53.
55.

2008-08-01 time: 8:06:04.32 UTC ML= 1.7

lat: 48.617N 1lon: 20.716E h= 0.0 km
erh= 7.1km erz= 4.5km

nr= 7 gap=195 rms=0.28

Locality: Slovakia
Comments: probably explosion

dist azm phase hr mn sec res

KECS 22.6 229 ePg 8:06:07.90 -0.45
eSg 06:11.70 0.20
STHS 97.0 23 eSg 8:06:35.30 0.15
98.7 218 ePgC 8:06:22.10 0.15
eSg 06:35.70 -0.01

VYHS 139.4 264 ePn 8:06:28.90 0.16

esSn 06:46.90 -0.89

2008-07-31 time: 9:39:50.93 UTC ML= 2.0
lat: 48.360N 1lon: 19.860E h=

erh= 0.8km
nr= 8 gap=118
Locality: Slovakia
Comments: probably explosion

sta dist azm phase hr mn sec

KECS 48.3 74 ePg 9:39:59.
eSsg 40:06.
PSZ 49.2 177 ePgD 9:39:59.
eSg 40:06.
VYHS 77.2 281 ePg 9:40:04.
eSg 40:14.

KOLL 110.5 283 eSg

w0
'S
o
N
o

STHS 155.3 41 eSn 9:40:37.

56.

0.0 km
erz= 1.3km
rms=0.18

2008-08-01 time: 9:51:38.00 UTC ML= 2.1

lat: 47.005N 1lon: 22.181E h= 0.8 km
erh= 5.4km erz= 5.4km

nr= 6 gap=176 rms=0.48
Locality: Romania
Comments:
dist azm phase hr mn sec res
DRGR 46.9 120 iPg 9:51:46.00 -0.37
TRPA 128.0 12 iPgD 9:52:00.50 -0.35
160.3 196 iPn 9:52:04.60 -0.33
185.0 166 iPn 9:52:09.00 1.00
BURB 239.4 74 iPn 9:52:15.10 0.32
VOIR 281.7 128 iPn 9:52:20.00 -0.06

2008-07-31 time: 19:48:03.54 UTC ML= 1.1
lat: 48.075N 1lon: 20.237E h=

erh= 5.4km
nr= 6 gap=214
Locality: Szentdomonkos

Comments:

sta dist azm phase hr mn sec
PSZ 30.9 236 ePg 19:48:009.

eSg 48:13.
KECS 49.0 22 ePg 19:48:12.

eSg 48:19.
VYHS 113.9 294 ePn 19:48:23.

eSn 48:39.
57.

7.0 km
erz= 2.8km

res
.20

31
19

.21
.01
.04

2008-08-02 time: 7:27:43.07 UTC ML= 1.5

lat: 45.908N 1lon: 18.645E h= 0.7 km
erh= 3.6km erz= 116km

nr= 6 gap=267 rms=0.28
Locality: Udvar
Comments:
dist azm phase hr mn sec res
RHK3 30.6 266 ePgD 7:27:48.60 0.06
eSg 27:52.30 -0.50
PKSM 33.8 359 ePg 7:27:49.30 0.18
eSg 27:53.20 -0.63
PKS9 80.6 339 ePg 7:27:57.40 -0.07
eSg 28:09.20 0.49

2008-08-01 time: 7:29:59.35 UTC ML= 1.2
0.0 km
erz= 637km

lat: 48.269N 1lon: 19.835E
erh= 2.3km

nr= 6 gap=135

Locality: Slovakia

Comments: probably explosion

sta dist azm phase hr mn sec
PSZ 39.3 174 ePgC 7:30:06.

eSg 30:11.
KECS 53.7 64 ePg 7:30:08.
eSg 30:16.
VYHS 78.1 289 ePg 7:30:13.
eSg 30:23.

h=

res

2008-08-06 time: 15:50:02.78 UTC ML= 1.6

lat: 46.051N 1lon: 18.429E h= 13.1 km

erh= 2.2km erz= 3.0km
nr= 5 gap=175 rms=0.16
Locality: Katoly
Comments:
dist azm phase hr mn sec res
RHK3 22.7 217 ePgC 15:50:07.50 0.05
eSg 50:11.10 0.00
PKSM 24.3 43 ePgD 15:50:07.90 0.20
eSg 50:11.30 -0.25
PKS9 60.7 349 Pg 15:50:13.70 -0.16
Sg 50:28.00 5.49

2008-08-12 time: 8:49:31.19 UTC ML= 1.7

lat: 47.875N 1lon: 20.582E h= 0.0 km
erh= 3.5km erz= 2.4km

nr= 5 gap=246 rms=0.51

Locality: Tard

Comments: probably explosion
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PKS2 185.5 305 ePn 5:01:18.30 -1.55

sta dist azm phase hr mn sec res PKSM 210.9 291 ePnD 5:01:21.10 -1.91
PSZ  51.7 275 ePg 8:49:40.60 0.17 esn 01:52.80 4.79
eSg 49:46.80 -0.83 PKS7 228.6 317 ePnC  5:01:25.30 0.07

KECS 68.0 354  ePg 8:49:43.90 0.56 esn 01:57.30 5.35
eSg 49:51.80 -1.02 RHK3 231.4 280 ePnC  5:01:22.00 -3.57
CRVS 131.5 30 eSn 8:50:12.30 -0.01 esn 01:55.00 2.44
PKS9 252.9 297 ePn 5:01:30.60 2.34

63. esn 02:05.10 7.76
BUD 272.1 323 ePnC  5:01:28.40 -2.25

2008-08-12 time: 11:03:49.31 UTC ML= 1.6 esn 02:18.20  16.60
lat: 48.006N lon: 19.504E h= 1.2 km PSZ 282.0 340 ebPnD 5:01:31.70 -0.18
erh= 9.5km erz= 304km esn 02:03.70 -0.09

nr= 6 gap=209 rms=0.91 PKSG 297.1 314 ePn 5:01:32.50 -1.27
Locality: Négradsipek VOIR 302.6 92 iPnD 5:01:35.00 0.56
Comments : TRPA 305.9 20 iPn 5:01:35.10 0.25
BEHE 356.6 287  eSn 5:02:35.50 15.15

sta dist azm phase hr mn sec res VIS 365.8 154  iPn 5:01:43.30 0.98
PSZ  30.7 108 ePgD 11:03:54.00 -0.80 MLR 372.2 91  1iPnD  5:01:44.00 0.87
eSg 03:59.80 0.72 VYHS 373.6 331 ePn 5:01:43.30 0.00

VYHS 73.6 318 ePg  11:04:03.30 0.86 esn 02:22.40  -1.72
eSg 04:10.90 ~1.79 CRVS 374.2 3 ePn 5:01:44.20 0.82

KECS 90.2 54 ePg 11:04:06.20 0.78 esn 02:21.60  -2.66
eSg 04:18.70 0.72 BURA 385.7 53 PnC 5:01:45.33 0.52

BURB 385.7 53  iPn 5:01:45.30 0.49

64. KOLL 398.3 328 ePn 5:01:46.10 -0.28
SOP 426.8 304 eSn 5:02:32.30 -3.63

2008-08-14 time: 10:18:04.96 UTC ML= 1.8 zST 428.8 313 ePn 2:01:50.10  -0.08
lat: 47.961N lon: 19.222E h= 0.0 km STHS jig'i 81 ebn 5:81:51‘08 3‘52
. e 230 VRI . 5 iPn 5:01:51.5 .7

nr= 6 gap=239 rms=0.36 67.

Locality: Széatok
Comments: probably explosion

2008-08-25 time: 7:43:44.53 UTC ML= 2.2
lat: 48.368N 1lon: 19.840E h= 0.0 km

sta dist azm phase hr mn sec res
PSz 50.5 95 ePg 10:18:13.50 -0.47 erh= 2.7km erz= 3.9km
eSg 18:21.60 0.60 nr= 11 gap:119 rms=0.67
VYHS 65.9 334 ePg 10:18:17.10 0.38 Locality: Slovakia
eSg 18:25.60 ~0.29 Comments: probably explosion
KECS 110.4 58 ePg 10:18:24.60 -0.07
eSg 18:40.10 0.05 sta dist azm phase hr mn sec res
KECS 49.5 75 ePg 7:43:53.10  -0.27
65. eSg 43:59.80 -0.46
PSZ 50.1 175 ePgC  7:43:53.60 0.12
. ~ eSg 44:00.70 0.24
2008-08-14 time: 11:15:36.90 UTC ML= 1.8 VYHS 75.6 281  ebg 7:43:57.90  -0.13
lat: 48.837N lon: 20.576E h= 0.0 km eSq 41.07.60  -0.95
erh= 3.1lkm  erz= 2.8km KOLL 108.8 282 ePg  7:44:04.80 0.84
nr= 9 gap=144 rms=0.42 eSg 44:18.50 _0.63
Localiey: SlovaKia s CRVS 133.5 64 eSn  7:44:25.60 -1.08
Omments: probably explosion STHS 155.6 41 ePn 7:44:12.20 1.24
. eSn 44:32.60 1.02
sta dist azm phase hr mn sec res
KECS 39.9 190 ePg 11:15:44.20 0.02 68
eSg 15:49.50 -0.35 :
CRVS 65.3 84 ePg 11:15:48.90 0.24 ]
esSg 15:57.70  -0.13 2008-08-25 time: 11:28:08.63 UTC ML= 1.6
STHS 80.8 37 ePg 11:15:51.10 ~0.31 lat: 47.958N 1lon: 19.379E h= 10.0 km
PSZ 113.9 206 ePnC 11:15:57.70 0.63 erh=10. 0km erz=39.4km
esSn 16:12.00 -0.80 nr= 7 gap=217 rms=1.01
VYHS 133.8 253 ePn  11:15:59.70 0.16 Locality: Cserhathalap
esn 16:13.80  -3.40 Comments:
66. sta dist azm phase hr mn sec res
PSZ 38.8 97 ePgD 11:28:15.50 -0.28
. ~ eSg 28:21.20 -0.16
2008-08-17 time: 5:00:50.96 UTC ML= 2.6 VYHS 71.9 326 ebg  11:28:23.50 1.91
lat: 45.542N lon: 21.182E h= 10.0 km eSq 58:32.20 0. 49
s erhz o.fkm erz 4. 9km KOLL 100.1 314 eSg 11:28:39.40 -1.19
Er‘ Litv: = gap= rms=2L. KECS 100.8 55 ePg 11:28:27.40 0.68
Cgﬁie;tg: omania esg 28:39.20 -1.64
. 69.
sta dist azm phase hr mn sec res
TIM 21.9 8 iPg 5:00:56.90 1.64 )
BZS 34.9 76 iPgD 5:00:57.20 ~0.25 2008-08-25 time: 18:09:05.23 UTC ML= 1.2
DEV 139.3 74 iPn 5:01:13.30 ~0.79 lat: 45.930N 1lon: 18.621E h= 0.5 km
PKS6 171.8 313 ePnC  5:01:16.70 -1.43 erh= 1.7km erz= 105km
esSn 01:38.20 -1.13 nr= 5 gap=258 rms=0.30
DRGR 182.4 40 iPnD  5:01:19.20 -0.26 Locality: S&torhely
Comments:
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VYHS 76.5 328 ePg 10:41:33.30 0.46
sta dist azm phase hr mn sec res eSg 41:42.80 -0.69
RHK3 29.0 261 ePgD 18:09:10.50 0.09 KECS 104.3 52 ePg 10:41:38.20 0.38
eSg 09:13.60 -0.85 eSg 41:52.60 0.25
PKSM 31.4 3 ePgC 18:09:10.80 -0.04
eSg 09:14.80 -0.41 74 .
PKS9 77.7 340 eSg 18:09:30.30 0.38
2008-09-11 time: 12:46:35.83 UTC ML= 1.7
70. lat: 48.034N 1lon: 19.556E h= 0.0 km
erh= ---km erz= ---km
2008-09-03 time: 10:40:51.71 UTC ML= 1.7 nr= 4 gap=197 rms=0.61
lat: 48.585N 1lon: 20.799E h= 0.0 km Locality: Nagyldc
erh= 4.4km erz= 5.2km Comments :
nr= 9 gap=168 rms=0.59
Locality: Slovakia sta dist azm phase hr mn sec res
Comments: probably explosion PSZ 28.4 117 ePgC 12:46:40.60 -0.30
VYHS 74.0 314 ePg 12:46:50.00 0.96
sta dist azm phase hr mn sec res eSg 46:58.20 -1.14
KECS 25.8 244 ePg 10:40:55.90 -0.41 KECS 85.2 54 eSg 12:47:03.10 0.19
eSg 40:59.90 0.00
CRVS 60.1 54 ePg 10:41:02.90 0.46 75.
eSg 41:10.30 -0.52
STHS 98.0 19 ePg  10:41:10.30 1.09 2008-09-16 time: 7:10:28.98 UTC ML= 1.6
eSg 41:21.70  -1.16 lat: 47.952N 1lon: 19.819E h= 0.0 km
PSZ 100.1 222 iPg 10:41:09.90 0.32 erh= ***km erz= ***km
VYHS 145.3 266 ePn 10:41:16.60 -0.26 nr= 9 gap=123 rms=0.83
esn 41:34.10 -2.38 Locality: Matraverebély
7 Comments: probably explosion
sta dist azm phase hr mn sec res
2008-09-05 time: 9:44:05.03 UTC ML= 2.3 PSZ 6.8 123 ePgC 7:10:29.50 -0.69
lat: 45.565N 1lon: 18.057E h= 0.4 km eSg 10:32.20 1.06
erh= ***km erz= ***km PENC 44.0 246 ePgC 7:10:36.30 -0.53
nr= 5 gap=336 rms=1.17 eSg 10:45.00 2.04
Locality: Croatia KECS 77.1 40 ePg 7:10:43.50 0.75
Comments: eSg 10:53.80 0.31
VYHS 94.7 310 ePg 7:10:46.90 1.02
sta dist azm phase hr mn sec res eSg 10:59.50 0.43
RHK3 39.1 23 ePgD 9:44:12.50 0.49 KOLL 126.1 304 eSg 7:11:08.10 -0.97
eSg 44:14.20 -3.25
PKSM 85.0 32 ePgC 9:44:19.90 -0.32 76.
eSg 44:33.80 1.74
PKS9 114.9 9  eSg 9:44:41.60 0.04 2008-09-18 time: 10:38:28.98 UTC ML= 1.5
lat: 47.954N 1lon: 19.426E h= 0.0 km
72. erh= ***km erz= ***km
nr= 6 gap=227 rms=0.94
2008-09-08 time: 8:43:25.74 UTC ML= 1.5 Locality: Terény
lat: 48.386N 1lon: 19.832E h= 5.1 km Comments:
erh= 1.2km erz= 1.6km
nr= 8 gap=145 rms=0.23 sta dist azm phase hr mn sec res
Locality: Slovakia PSZ 35.2 97 ePgD 10:38:34.50 -0.77
Comments: eSg 38:40.10 -0.08
VYHS 74.3 324 ePg 10:38:43.70 1.45
sta dist azm phase hr mn sec res eSg 38:51.30 -1.30
KECS 49.5 77 ePg 8:43:34.60 -0.04 KECS 98.3 53 ePg 10:38:47.00 0.47
eSg 43:41.70 0.13 eSg 38:59.40 -0.81
PSZ 52.2 175 ePgD 8:43:35.10 -0.01
eSg 43:41.80 -0.61 77 .
VYHS 74.7 279 ePg 8:43:39.50 0.39
esg 43:45.10  -0.44 2008-09-20 time: 15:21:54.57 UTC ML= 1.8
PENC 77.9 212 eSg 8:43:50.70 0.15 lat: 45.941N 1lon: 18.614E h= 0.3 km
CRVS 133.1 64 eSn 8:44:06.50 -0.14 erh= 0.1km erz= 8.8km
nr= 5 gap=254 rms=0.15
73. Locality: Nagynyarad
Comments:
2008-09-08 time: 10:41:19.19 UTC ML= 1.8
lat: 47.909N 1lon: 19.376E h= 0.0 km sta dist azm phase hr mn sec res
erh= 1.7km erz= 579%km RHK3 28.7 258 ePgD 15:21:59.70 0.01
nr= 9 gap=120 rms=0.44 eSg 22:03.30 -0.38
Locality: Becske PKSM 30.2 4 ePgC 15:22:00.00 0.04
Comments: eSg 23:03.80 -0.37
PKS9 76.3 340 Sg 15:22:19.00 0.17
sta dist azm phase hr mn sec res
PENC 14.9 208 ePgC 10:41:21.80 -0.06
eSg 41:27.50 3.56
PSZ 38.8 88 ePgD 10:41:25.70 -0.41
eSg 41:31.40 -0.11
BUD 54.2 209 eSg 10:41:36.20 -0.21
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78. eSn 22:07.30 0.36
MOA 149.9 269 Pn 5:21:47.30 -0.05
2008-09-22 time: 7:53:54.81 UTC ML= 1.0 Sn 22:06.50 -0.62
lat: 48.542N lon: 19.405E h= 0.0 km SOKA 162.2 215 Pn 5:21:49.90 1.03
erh= 1.1lkm erz= 1.3km Sn 22:09.00 -0.83
ar= 6 gap=172 rms=1.06 PKSG 168.0 108 ePn 5:21:50.60 1.00
Locality: Slovakia esn 22:09.90 -1.24
Comments: OBKA 199.7 221 Pn 5:21:55.70 2.15
sn 22:17.90 -0.26
sta dist azm phase hr mn sec res VYHS 203.1 70 ePn 5:21:53.20 -0.78
VYHS 42.4 263 ePg 7:54:02.00 -0.38 KBA 237.4 248 Pn 5:21:59.90 1.65
eSg 54:08.00 -0.28 Sn 22:26.20 -0.33
PSZ 78.3 152 ePg 7:54:08.70 ~0.10 PKSM 257.8 136 esSn 5:22:44.40 13.35
KECS 80.1 95 ePg 7:54:08.80 ~0.32 KECS 320.9 78 ePn 5:22:08.20 -0.47
eSg 54:19.60 -0.68
CRVS 156.5 75 eSn 7:54:45.80 3.73 82.
79. 2008-10-14 time: 7:08:53.90 UTC ML= 1.7
lat: 47.834N lon: 16.235E h= 2.5 km
2008-09-22 time: 8:30:10.35 UTC ML= 1.5 erh= 1.5km erz= 1.6km
lat: 47.923N lon: 19.819E h= 0.0 km nr= 10 gap=194 rms=0.28
erh= 5.1km erz= 882km Locality: Austria
nr= 6 gap=215 rms=0.51 Comments :
Locality: MAtraszentimre
Comments : sta dist azm phase hr mn sec res
SOP  29.5 125 ePgD  7:08:59.30 0.12
sta dist azm phase hr mn sec res eSg 09:03.00 -0.30
PSZ 5.7 96 ePgC  8:30:11.00 -0.37 CONA 29.7 291 Pg 7:08:58.90 -0.33
eSg 30:12.90 0.74 Sg 09:03.60 0.22
KECS 79.6 39 ePg 8:30:25.10 0.54 CSNA  30.0 290 Pg 7:08:59.00  -0.27
esSg 30:35.00 -0.65 Sg 09:03.70 0.24
VYHS 96.7 311 ePg 8:30:28.10 0.48 ARSA 84.1 220 Pg 7:09:09.40 0.48
eSg 30:40.50 -0.60 Sg 09:20.30 -0.34
MOA 147.4 271 Pn 7:09:19.10 0.11
80. Sn 09:38.50 -0.06
83.

2008-10-09 time: 11:54:43.57 UTC ML= 1.8
lat: 48.230N 1lon: 21.188E h= 11.5 km

erh= 6.8km erz= 4.3km 2008-10-14 time: 19:59:53.68 UTC ML= 1.5
nr= 10 Gap=205 me=0.88 lat: 48.312N lon: 22.277E h= 0.0 km
Locality: Golop erh= 3.0km erz= 2.7km
Comments : nr= 9 gap=136 rms=0.30

Locality: Lénya
sta dist azm phase hr mn sec res Comments: probably explosion
KECS 59.2 298 ePg 11:54:54.10 -0.23
eSg 55:02.60 ~0.13 sta dist azm phase hr mn sec res
CRVS 77.4 15 ePg 11:54:58.30 0.76 TRPA 28.1 136 iPg 19:59:58.79 0.09
eSq 55.07.10  -1.34 KOLS 69.0 360 ePg 19:60:05.61  -0.39
PSZ 102.5 250 eP*  11:54:53.20 -8.62 esg 60:17.10 1.48
eS* 55:16.10 0.04 CRVS 89.0 317 ePg 19:60:09.67 0.10
KOLS 111.9 46 ePn 11:55:03.20 0.12 KECS 134.0 278 ePn 19:60:17.07 -0.28
eSn 55:17.60  -0.70 esn 60:36.30 0.49
STHS 132.0 2 ePn 11:55:06.50 0.91 STHS 144.3 328 ebPn 19:60:19.10 0.47
eSn 55:22 .60 ~0.17 DRGR 172.2 169 iPn 19:60:21.95 -0.16
VYHS 255.6 275 ePn 19:60:32.50 -0.01
81.
84.
2008-10-14 time: 5:21:21.99 UTC ML= 2.6
lat: 47.869N lon: 16.270E h= 2.9 km 2008-10-14 time: 21:00:01.90 UTC ML= 1.5
erh= 1.9km erz= 1.9km lat: 47.275N 1lon: 20.788E h= 0.0 km
nr= 25 gap=128 rms=0.77 erh= 5.6km erz= 7.6km
Locality: Austria nr= 8 . gap= 83 rms=0.58
Comments : Locality: Kisujszdllés
Comments: explosion (700 kg)
sta dist azm phase hr mn sec res .
SOP  29.9 134 ePgC  5:21:27.70 0.34 sta dist azm phase hr mn sec res
eSg 21:31.50 ~0.05 PSZ 98.1 317 ePgC 21:00:19.85 0.43
CONA 31.1 282 Pg 5:21:27.50 -0.07 eSg 00:33.70 0.61
Sg 21:32.20 0.27 KECS 136.2 350 ebPn 21:00:25.48 -0.44
CSNA 31.4 282 Pg 5:21:27.50 ~0.12 DRGR 155.7 110 ebPn 21:00:27.97 -0.38
Sg 21:32.20 0.18 TRPA 162.2 54 ePnC 21:00:29.70 0.54
78T 72.0 60 ePg 5:21:35.40 0.54 CRVS 187.7 15 iPn 21:00:31.60 -0.74
eSg 21:44.00 -0.89 BZS 195.0 161 ePn 21:00:33.70 0.45
ARSA 88.8 219 Pg 5:21:37.40 ~0.46 PKSM 202.2 234 ebPn 21:00:31.90 -2.25
Sg 21:48.80 -1.43
SMOL 112.1 50 ePg 5:21:42.40 0.38
eSg 21:56.40 -1.24
PKST 149.1 117 ePnD 5:21:46.80 -0.45
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85.
2008-10-14 time: 21:31:27.44 UTC ML= 1.8
lat: 48.543N 1lon: 22.683E h= 0.0 km
erh= 3.2km erz= 2.6km
nr= 10 gap=153 rms=0.46
Locality: Ukraine
Comments: probably explosion
sta dist azm phase hr mn sec res
TRPA 47.1 193 iPg 21:31:36.00 0.07
KOLS 52.9 325 ePg 21:31:36.70 -0.25
eSg 31:43.60 -0.77
CRVS 98.4 294 ePg 21:31:45.00 -0.05
eSg 31:59.80 1.02
STHS 143.4 313 ePn 21:31:52.20 0.68
KECS 162.5 268 ePn 21:31:53.20 -0.70
eSn 32:16.20 1.65
DRGR 194.7 179 iPnD 21:31:57.70 -0.22
BURB 215.2 119 iPn 21:32:00.60 0.13
86.
2008-10-15 time: 21:00:23.57 UTC ML= 2.0
lat: 47.755N 1lon: 21.449E h= 0.0 km
erh= 3.8km erz= 4.8km
nr= 19 gap= 51 rms=1.06
Locality: Hajduvid
Comments: explosion (400 kg)
sta dist azm phase hr mn sec res
TRPA 91.5 63 ePgC 21:00:40.31 0.40
KECS 108.1 318 ePg 21:00:43.44 0.56
PSZ 117.8 279 ePgC 21:00:43.64 -0.96
eSg 01:01.40 0.40
CRVS 127.5 0 ePg 21:00:45.40 -0.94
eSg 01:03.80 -0.31
DRGR 143.5 138 iPnD 21:00:48.59 0.09
KOLS 144.5 25 ePn 21:00:49.10 0.48
eSn 01:10.30 2.13
PKSN 152.9 231 ePnC 21:00:50.40 0.73
PKS6 192.1 228 ePnC 21:00:56.70 2.15
VYHS 211.1 293 ePn 21:00:56.10 -0.83
PKS2 220.2 230 ePnC 21:01:00.40 2.34
Kwp 228.3 24 iPnD 21:00:56.80 -2.27
BzS 238.1 177 iPnD 21:00:58.90 -1.39
PKST 263.1 258 Pn 21:00:59.80 -3.60
PKSM 274.0 231 ePn 21:01:02.90 -1.86
GZR 281.6 159 iPnD 21:01:05.30 -0.41
BURB 283.4 93 iPnD 21:01:05.40 -0.53
87.
2008-10-16 time: 8:51:13.25 UTC ML= 1.0
lat: 48.101N 1lon: 20.216E h= 0.0 km
erh=13.3km erz= 6.9km
nr= 6 gap=205 rms=0.79
Locality: Bekolce
Comments: probably explosion
sta dist azm phase hr mn sec res
PSZ 31.4 230 ePgC 8:51:18.70 -0.42
eSg 51:24.50 0.79
KECS 47.0 25 ePg 8:51:21.80 -0.02
eSg 51:29.20 0.70
VYHS 111.3 293 ePn 8:51:31.90 -1.01
eSn 51:49.90 1.66
88.
2008-10-16 time: 20:33:11.13 UTC ML= 1.8
lat: 48.221N 1lon: 22.000E h= 0.0 km
erh= 1.4km erz= 1.9km
nr= 12 gap= 90 rms=0.31
Locality: Rétkdzberencs
Comments: explosion (300 kg)
sta dist azm phase hr mn sec res

TRPA 41.3 104 ePgC 20:33:18.60 0.09
KOLS 81.8 14 ePg 20:33:25.40 -0.33
eSg 33:37.60 0.48
CRVS 85.6 332 ePg 20:33:26.50 0.09
eSg 33:38.90 0.57
KECS 116.0 285 ePg 20:33:32.00 0.16
STHS 144.1 337 ePn 20:33:35.50 -0.64
PSZ 160.5 258 ePnC 20:33:38.40 0.23
eSn 34:03.00 3.73
DRGR 167.7 161 Pn 20:33:38.96 -0.11
VYHS 236.4 277 ePn 20:33:47.40 -0.25
KOLL 269.4 278 ePn 20:33:51.90 0.15
BzS 291.0 186 Pn 20:33:55.40 0.96
89.
2008-10-18 time: 17:01:30.19 UTC ML= 1.1
lat: 45.919N 1lon: 18.652E h= 0.6 km
erh= 0.4km erz=17.7km
nr= 5 gap=265 rms=0.30
Locality: S&torhely
Comments:
sta dist azm phase hr mn sec res
RHK3 31.2 264 ePgD 17:01:35.80 0.03
eSg 01:39.50 -0.62
PKSM 32.5 359 ePgC 17:01:36.10 0.10
eSg 01:39.90 -0.62
PKS9 79.6 339 eSg 17:01:55.80 0.31
90.
2008-10-18 time: 20:35:13.50 UTC ML= 2.0
lat: 45.928N 1lon: 20.217E h= 5.6 km
erh=14.0km erz= 8.7km
nr= 10 gap=282 rms=0.98
Locality: Serbia
Comments:
sta dist azm phase hr mn sec res
PKS6 90.0 326 ePg 20:35:29.20 -0.41
eSg 35:42.10 -0.07
PKSN 111.0 346 eSg 20:35:48.70 -0.13
PKSM 125.9 284 ePn 20:35:35.30 -0.22
esSn 35:50.70 -2.00
RHK3 152.5 268 ePn 20:35:39.40 0.56
eSn 35:58.00 -0.60
PKS9 166.4 296 ePn 20:35:43.90 3.33
eSn 36:03.00 1.31
PKST 223.3 311 esSn 20:36:18.30 3.99
91.
2008-10-24 time: 8:30:09.61 UTC ML= 1.1
lat: 46.180N 1lon: 18.261E h= 0.2 km
erh= ---km erz= ---km
nr= 4 gap=180 rms=0.06
Locality: Manfa
Comments:
sta dist azm phase hr mn sec res
PKSM 29.6 83 ePgD 8:30:14.90 0.02
eSg 30:18.70 -0.30
RHK3 32.4 181 ePg 8:30:15.40 0.00
PKS9 45.2 2 ePg 8:30:17.70 0.01
92.
2008-11-03 time: 9:31:19.74 UTC ML= 1.4
lat: 48.365N 1lon: 19.832E h= 0.0 km
erh= 2.0km erz= 544km
nr= 6 gap=154 rms=0.32
Locality: Slovakia
Comments: probably explosion
sta dist azm phase hr mn sec res
PSZ 49.9 175 ePgD 9:31:28.70 0.05
eSg 31:35.60 0.00
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KECS 50.1 75 ePg 9:31:28.20 -0.49
eSg 31:36.20 0.53
VYHS 75.1 281 ePg 9:31:33.40 0.26
eSg 31:43.40 -0.20
93.
2008-11-03 time: 9:37:47.02 UTC ML= 2.3
lat: 47.774N 1lon: 22.993E h= 5.5 km
erh= 2.8km erz= 2.6km
nr= 13 gap=119 rms=0.63
Locality: Romania
Comments:
sta dist azm phase hr mn sec res
BMR 39.4 107 iPg 9:37:53.80 -0.33
TRPA 52.2 319 ePg 9:37:56.80 0.41
eSg 38:03.00 -0.70
DRGR 111.3 191 iPgD 9:38:06.90 -0.02
KOLS 139.5 338 ePn 9:38:11.50 0.74
esSn 38:27.20 -2.07
BURB 167.8 96 iPnD 9:38:14.70 0.41
CRVS 169.3 318 ePn 9:38:14.70 0.24
eSn 38:37.30 1.43
KECS 202.7 293 ePn 9:38:18.50 -0.13
esSn 38:44.80 1.52
STHS 223.7 325 esSn 9:38:46.20 -1.75
PSZ 232.5 274 iPn 9:38:21.60 -0.75
94 .
2008-11-05 time: 8:53:04.77 UTC ML= 1.7
lat: 48.580N 1lon: 19.694E h= 0.0 km
erh= 6.6km erz= 693km
nr= 6 gap=259 rms=0.40

Locality: Slovakia

Comments: probably explosion

sta dist azm phase hr mn sec res
VYHS 64.1 261 ePg 8:53:16.10 -0.11
eSg 53:25.00 -0.14
PSZ 75.1 169 ePgC 8:53:17.80 -0.38
eSg 53:29.10 0.46
KOLL 95.3 270 ePg 8:53:22.40 0.61
eSg 53:34.60 -0.47
95.
2008-11-09 time: 12:48:06.79 UTC ML= 0.9
lat: 45.910N 1lon: 18.671E h= 0.5 km
erh= 0.4km erz=24.8km
nr= 5 gap=270 rms=0.35
Locality: Udvar
Comments:
sta dist azm phase hr mn sec res
RHK3 32.6 266 ePgC 12:48:12.70 0.09
eSg 48:16.30 -0.85
PKSM 33.6 356 ePgC 12:48:12.90 0.10
eSg 48:16.80 -0.68
PKS9 81.1 338 eSg 12:48:32.90 0.33
96.
2008-11-11 time: 5:56:21.57 UTC ML= 2.7
lat: 46.840N 1lon: 20.951E h= 10.0 km
erh= 3.3km erz= 3.6km
nr= 20 gap= 84 rms=0.86
Locality: Csdrdaszallés
Comments:
sta dist azm phase hr mn sec res
PKSN 82.9 274 ePg 5:56:36.40 -0.09
eSg 56:47.90 -0.22
DRGR 134.4 92 iPn 5:56:44.30 0.21
PSZ 144.0 326 ePnC 5:56:45.30 0.02
eSn 57:02.10 -1.68
BzS 145.4 159 iPnD 5:56:44.90 -0.55
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BUD 162.7 296 ePn 5:56:46.70 -0.92
esSn 57:10.40 2.46
TRPA 186.8 40 iPn 5:56:50.90 0.28
PKSM 190.5 248 ePnC 5:56:51.30 0.21
esSn 57:13.40 -0.71
PKS9 206.3 262 ePn 5:56:55.20 2.15
eSn 57:15.20 -2.40
PKST 226.5 282 ePn 5:56:54.80 -0.77
esSn 57:27.80 5.71
CRVS 232.4 9 ePn 5:56:57.70 1.39
RHK3 233.1 243 ePn 5:56:58.20 1.80
esSn 57:24.90 1.34
VYHS 243.0 319 ePn 5:56:58.20 0.57
eSn 57:24.00 -1.75
LOT 267.1 125 iPn 5:56:59.90 -0.74
BEHE 322.3 263 esn 5:57:52.80 9.45
BURB 334.3 75 iPnD 5:57:09.90 0.89
MORC 413.0 322 iPn 5:57:19.60 0.77
97.
2008-11-13 time: 7:47:30.14 UTC ML= 3.7
lat: 46.757N 1lon: 20.881E h= 16.1 km
erh= 2.9km erz=16.1km
nr= 16 gap= 95 rms=0.56
Locality: Kondoros
Comments: felt 4-5 EMS
sta dist azm phase hr mn sec res
PKSN 78.9 281 eP*C 7:47:44.50 0.12
esS* 47:56.50 1.02
PKS7 135.0 284 ePn 7:47:53.50 1.56
esSn 48:10.90 1.96
BzS 138.9 156 iPn 7:47:52.50 0.07
DRGR 139.9 88 iPnD 7:47:52.50 -0.05
eSn 48:09.70 -0.33
PSZ 149.1 330 ePnC 7:47:53.80 0.10
eSn 48:14.60 2.52
BUD 162.4 300 ePnD 7:47:54.60 -0.77
eSn 48:17.70 2.66
PKSM 182.3 251 iPnD 7:47:57.80 -0.04
TRPA 197.4 39 iPn 7:47:59.40 -0.33
PKS9 200.0 265 ePn 7:47:59.10 -0.95
eSn 48:28.70 5.33
PKSG 201.9 290 ePn 7:47:58.90 -1.38
esSn 48:29.70 5.91
BMR 222.8 63 iPnD 7:48:03.40 0.50
PKST 223.5 284 ePn 7:48:03.00 0.02
esSn 48:35.80 7.20
RHK3 224.3 245 ePn 7:47:59.90 -3.17
esSn 48:06.90 -21.86
CRVS 242.5 10 ePn 7:48:06.10 0.75
esSn 48:42.40 9.59
VYHS 246.8 321 ePn 7:48:06.70 0.81
esSn 48:32.70 -1.07
LOT 266.6 123 iPnD 7:48:08.60 0.25
KOLL 275.1 317 ePn 7:48:09.90 0.49
esSn 48:38.20 -1.85
BEHE 316.1 264 ePnD 7:48:23.10 8.58
eSn 49:02.70 13.56
SMOL 324.8 307 en 7:48:23.60 7.99
eSn 48:48.60 -2.47
ZST 326.7 299 ePn 7:48:16.30 0.45
eSn 48:49.10 -2.39
SOP 343.2 287 ePn 7:48:17.10 -0.81
esSn 48:52.90 -2.27
VOIR 354.2 114 iPn 7:48:20.20 0.92
CONA 401.0 289 Pn 7:48:25.30 0.19
Sn 49:05.60 -2.38
ARSA 411.1 278 Pn 7:48:26.80 0.42
Sn 49:08.10 -2.14
MLR 416.0 110 iPn 7:48:27.70 0.72
MORC 417.4 324 iPn 7:48:27.10 -0.05
VRAC 427.5 312 iPnD 7:48:28.50 0.09
BOJS 456.7 252 esSn 7:49:40.70 20.34
VRI 461.1 102 iPnD 7:48:33.70 1.09
MOA 514.8 284 Sn 7:49:30.20 -3.04
KBA 575.2 274 Pn 7:48:46.90 0.07
Sn 49:44.50 -2.15
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KHC 606.1 296 ePn 7:48:51.60 0.92
eSn 49:50.20 -3.31
98.
2008-11-13 time: 8:04:48.94 UTC ML= 1.6
lat: 46.733N 1lon: 21.086E h= 10.0 km
erh= ---km erz= ---km
nr= 3 gap=164 rms=0.00
Locality: Mezdémegyer
Comments:
sta dist azm phase hr mn sec res
DRGR 124.3 87 iPnD 8:05:10.20 0.00
BZS 130.7 162 iPnD 8:05:11.00 0.00
PSZ 159.6 326 iPnD 8:05:14.60 0.00
99.
2008-11-13 time: 12:50:22.67 UTC ML= 3.5
lat: 46.754N 1lon: 20.869E h= 16.6 km
erh= 1.7km erz=10.0km
nr= 14 gap= 95 rms=0.30
Locality: Kondoros
Comments: felt 4-5 EMS
sta dist azm phase hr mn sec res
PKSN 78.1 282 eP*C 12:50:36.90 0.16
eS* 50:48.90 1.19
PKS7 134.2 284 ePnD 12:50:44.50 0.19
eSn 51:03.10 1.91
BZS 139.0 155 iPnD 12:50:45.00 0.09
DRGR 140.8 88 iPnD 12:50:45.10 -0.03
PSZ 148.9 330 ePnC 12:50:46.20 0.05
eSn 51:06.80 2.33
BUD 161.8 300 ePnC 12:50:47.80 0.04
eSn 51:06.90 -0.43
PKSM 181.4 251 iPnD 12:50:50.10 -0.10
eSn 51:15.20 3.53
TRPA 198.2 39 iPn 12:50:51.90 -0.39
eSn 51:22.50 7.10
PKS9 199.1 265 ePnD 12:50:51.40 -1.00
eSn 51:20.80 5.20
PKSG 201.2 291 ePnD 12:50:52.90 0.24
eSn 51:21.90 5.84
PKST 222.8 285 ePn 12:50:55.30 -0.06
eSn 51:13.40 -7.45
RHK3 223.3 244 ePn 12:50:57.70 2.27
CRVS 242.9 11 en 12:50:58.50 0.63
eSn 51:34.90 9.57
VYHS 246.5 322 ePn 12:50:59.10 0.78
KOLL 274.8 318 en 12:51:01.20 -0.64
eSn 51:30.70 -1.69
BEHE 315.2 264 ePnC 12:51:16.00 9.12
eSn 51:55.90 14.54
zZST 326.1 299 ePn 12:51:08.70 0.46
eSn 51:41.70 -2.08
SOP 342.5 288 ePnC 12:51:10.60 0.32
BURB 343.2 74 iPn 12:51:12.20 1.83
VOIR 354.9 114 iPn 12:51:12.70 0.87
CONA 400.3 289 Pn 12:51:17.70 0.21
Sn 51:59.70 -0.54
MLR 416.7 110 iPnD 12:51:20.30 0.76
MORC 417.1 324 iPn 12:51:20.40 0.81
VRAC 427.0 312 iPnD 12:51:21.20 0.37
DPC 522.1 320 ePn 12:51:32.90 0.22
KHC 605.5 296 ePn 12:51:44.10 1.03
eSn 52:42.60 -3.19
100.
2008-11-19 time: 10:31:45.56 UTC ML= 1.4
lat: 48.827N 1lon: 21.175E h= 0.0 km
erh= 2.7km erz= 475km
nr= 5 gap=165 rms=0.21
Locality: Slovakia
Comments:
sta dist azm phase hr mn sec res

CRVS 22.6 68 ePg 10:31:49.50 -0.10
KECS 63.5 233 ePg 10:31:57.10 0.20
eSg 32:05.40 -0.35
STHS 65.8 4 ePg 10:31:57.50 0.20
eSg 32:06.20 -0.27
101.
2008-11-20 time: 9:56:40.17 UTC ML= 2.4
lat: 48.405N 1lon: 19.803E h= 0.8 km
erh= 3.2km erz= 4.9km
nr= 10 gap=123 rms=0.80
Locality: Slovakia
Comments:
sta dist azm phase hr mn sec res
KECS 51.2 80 ePg 9:56:49.30 -0.02
eSg 56:55.60 -0.85
PSZ 54.6 173 ePgD 9:56:49.50 -0.42
eSg 56:59.10 1.58
VYHS 72.2 278 ePg 9:56:52.80 -0.26
eSg 57:03.20 0.08
KOLL 105.3 281 eSg 9:57:13.30 -0.35
CRVS 134.1 66 ePn 9:57:04.60 0.79
esSn 57:21.10 -1.16
STHS 154.3 43 eSn 9:57:29.00 2.26
102.
2008-11-21 time: 15:52:04.46 UTC ML= 1.2
lat: 45.916N 1lon: 18.630E h= 0.5 km
erh= 0.8km erz=32.2km
nr= 6 gap=263 rms=0.47
Locality: Majs
Comments:
sta dist azm phase hr mn sec res
RHK3 29.5 264 ePg 15:52:09.70 -0.02
eSg 52:13.20 -0.62
PKSM 32.9 2 ePgC 15:52:10.30 -0.04
eSg 52:14.00 -0.92
PKS9 79.4 340 ePg 15:52:19.30 0.67
eSg 52:29.90 0.21
103.
2008-11-25 time: 14:33:48.24 UTC ML= 2.6
lat: 48.776N 1lon: 21.608E h= 0.4 km
erh= 4.5km erz= 7.2km
nr= 9 gap=163 rms=0.90
Locality: Slovakia
Comments:
sta dist azm phase hr mn sec res
CRVS 17.7 323 ePg 14:33:50.60 -0.81
KOLS 51.9 70 ePg 14:33:57.20 -0.30
eSg 34:04.50 -0.23
STHS 76.1 340 ePg 14:34:03.00 1.17
eSg 34:11.20 -1.23
KECS 88.9 249 ePg 14:34:05.00 0.88
eSg 34:15.00 -1.50
PSzZ 158.8 233 ePnC 14:34:15.10 0.08
esSn 34:37.30 1.39
104.
2008-12-01 time: 10:01:44.51 UTC ML= 1.5
lat: 48.382N 1lon: 19.841E h= 0.0 km
erh= 1.4km erz= 1.0km
nr= 6 gap=249 rms=0.22
Locality: Slovakia
Comments: probably explosion
sta dist azm phase hr mn sec res
KECS 49.0 77 ePg 10:01:53.60 0.34
eSg 02:00.10 0.01
PSZ 51.7 176 ePgC 10:01:53.80 0.05
eSg 02:00.80 -0.15
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CRVS 132.7 64 ePn  10:02:07.90 -0.19 BEHE 152.1 163 ePnC  2:48:07.00 0.57
esn 02:26.10 -0.38 esn 48:28.60 2.56

GROS 155.3 200 iPn  2:48:06.70 -0.13

105. isn 48:24.70  -2.06
PKSG 171.3 105 ePnD 2:48:08.60  -0.22

2008-12-02 time: 13:33:41.23 UTC ML= 2.2 esn 48:27.50  -2.80
lat: 47.755N lon: 17.543E h= 12.9 knm VRAC 172.8 10 iPnD  2:48:08.60 -0.41
erh= 4 .3km erz= 4.4km TREC 176.4 343 ePn 2:48:10.10 0.64

nr= 15 gap=107 rms=1.32 esn 48:30.40 -1.04
Locality: Gyérladamér KOLL 187.3 62 ePn  2:48:10.60 -0.22
Comments : OBKA 187.9 221  Pn  2:48:11.40 0.50

Sn 48:35.20 1.21

sta dist azm phase hr mn sec res BUD 215.8 99 ePnC  2:48:14.20 -0.17
78T 59.1 326 ePg 13:33:54.40 2.37 GERE 219.2 303 Pn 2:48:15.33 0.53
eSg 34:00.60 0.14 KBA 228.1 250 Pn 2:48:17.00 1.10

PKST 66.4 146 ePg  13:33:53.80 0.49 sn 48:41.50 ~ -1.40
eSg 34:02.10 -0.63 LJU 230.5 213 ePn 2:48:16.80 0.59

SOP  74.3 264  ePgD 13:33:53.40  -1.31 esn 48:47.60  4.16
eSg 34:05.10 ~0.12 MYKA 231.2 236 Pn 2:48:16.80 0.51

PKSG 75.5 122 ePg  13:33:55.30 0.40 Sn 48:41.90 ~ -1.70
eSg 34:05.40 -0.17 MORC 243.6 24 1PnD 2:48:18.00 0.16

SMOL 84.8 354 eSg  13:34:07.90 -0.61 KHC 244.7 308  ePn  2:48:18.30 0.33
KOLL 111.7 35 ePn  13:34:01.20 0.66 esn 48:45.00 2.42
eSn 34:15.50 ~0.11 PKSM 255.3 133 ePnC 2:48:18.90 -0.40

BUD 115.3 105 eSn  13:34:13.00 -3.41 esn 48:45.10  -3.84
PKS9 141.3 157 ePn  13:34:06.50  2.26 LIKS 258.3 57  ePn  2:48:22.00  2.33
eSn 34:23.60 1.42 esn 48:51.00 1.39

PSZ 177.0 84 ePnD 13:34:08.50 -0.18 VoY 261.2 222 ePn  2:48:20.20 0.17
esn 48:56.70 6.46

106. RHK3 262.6 143 ePnC  2:48:20.10 -0.11
esn 48:48.40  -2.16

OKC 270.6 32 ePn  2:48:21.30 0.10

2008-12-03 time: 10:36:02.06 UTC ML= 2.0

pSz  278. 7 ip 2:48:22. ~0.12
lat: 48.833N lon: 20.567E h= 0.0 km sz 273 g 27 ;ch 2_42_22 28 _8 0
erh= 3.7km erz= 703km : esn .48:51.70 —2.28
nr= 9 gap=191 rms=0.54 DPC 286.2 2  ePn 2:48:22.70  -0.45
Locality: Slovakia eSn 49:01.00 5.19
Comments: probably explosion PKS6 287.6 117 ePnD  2:48:23.10 -0.22
sta dist azm phase hr mn sec res esn 48:52.60 -3.51
PKSN 294.9 1 P 2:48:22.1 ~2.14
KECS 39.4 189 ePg 10:36:09.10 0.01 SN 294.9 109 ngc 42_55 28 5 ea
esg 36:14.50  -0.08 KECS 329.5 76 ePn 2:48:28.30 -0.25
CRVS 66.0 83 ePg 10:36:13.50 -0.35 con 19.04 10 131
eSg 36:22.30 -0.75 P :
TTA 347.4 261 P 2:48:31. .82
STHS 81.5 37 ePg 10:36:16.40 -0.21 w 3 6 Sg 42_87 gg _g §9
PSz  113.3 206 eggc 1O=§2f§§-28 8'2% WATA 350.4 262 Pn 2:48:30.80 -0.36
KOLS 125.6 8 =g 10:36:26 20 ‘1'71 RETA 408.9 265 Pn 2:48:39.40 0.95
OLS 125. 5 ePg :36:26. : CRVS 410.6 72 ePn 2:48:38.90 0.24
eSg 36:41.70  -0.28 esn 49:22.70  -0.70
. STHS 415.2 64 ePn 2:48:40.30 1.07
: eSn 49:23.40 -1.03
FETA 420.5 258 Pn 2:48:41.10 1.21
2008-12-07 time: 2:47:41.29 UTC ML= 4.0 Sn 49:24 .40 -1.20
lat: 47.778N lon: 16.186E h= 6.7 km GRFO 423.1 300 Pn 2:48:41.02 0.80
erh= 1.2km erz= 1.2km KOLS 469.1 74 ePn 2:48:46.20 0.25
nr= 32 gap= 35 rms=0.41 eSn 49:35.90 -0.49
Locality: Austria TRPA 476.1 85 iPn 2:48:45.70 -1.13
Comments : BZS 479.8 120 iPn 2:48:46.70  -0.59
sta dist azm phase hr mn sec res 108.
CONA 29.5 305 Pg 2:47:46.70 0.02
Sq 47:50.80  -0.09
2008-12-15 time: 10:23:45.80 UTC ML= 1.3
SOP  29.8 111  ePgC  2:47:47.60 0.86 lat: 47.343N lon: 18.308E h= 4.9 km
esg 47:51.60 0.60 erh= 2.2km erz= 1.1lkm
ARSA  77.0 220 Pg 2:47:54.30 -0.79 re 7 gap=132 a0 . 54
Sq 48:02.80 -3.06 ! , - :
L 1 : k.
ZST  82.7 56 ePg  2:47:55.90 -0.21 Cg;;eiig- Csakberény
eSg 48:07.00 -0.66 :
SMOL 123.5 48 egn 2:32323'28 _8'22 sta dist azm phase hr mn sec res
e-n P2 - PKSG 8.3 49 ePgC 10:23:47.30 -0.21
MOA 144.1 273 Pn 2:48:05.20 -0.23 csq 33149 30 o a5
Sn 48:22.30  -1.95 PKST 22.7 246 ePgC 10:23:49.70 -0.24
KOGS 147.9 178  iPn 2:48:05.90 -0.01 csq 2353 30 0 12
1503 216 isn 2_i§f§§-§8 8-23 PKSM 128.4 169 ePn  10:24:08.30 0.09
SOKA . Pn Y3 a0 oaa VYHS 133.9 17 ePn  10:24:09.20 0.30
sn :23. -2 esn 24:26.80 -0.12
PERS 150.6 213  iPn 2:48:06.20 -0.04
isn 48:24.40 -1.31
PKST 150.7 113 ePnC  2:48:06.10 -0.15
eSn 48:22.40  -3.32
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109.
2008-12-15 time: 17:44:09.39 UTC ML= 2.5
lat: 45.820N 1lon: 17.918E h= 5.7 km
erh= 5.8km erz= 3.9km
nr= 13 gap=176 rms=0.64
Locality: Kemse
Comments:
sta dist azm phase hr mn sec res
RHK3 27.1 74 ePgD 17:44:14.10 -0.23
eSg 44:21.30 3.12
PKSM 71.0 52 eSg 17:44:34.30 2.28
PKSM 71.0 52 iPgD 17:44:22.00 -0.11
BEHE 114.1 309 ePg 17:44:30.30 0.51
eSg 44:51.60 5.91
KOGS 146.6 298 iPn 17:44:33.10 -0.87
iSn 44:59.20 6.05
PKST 160.2 3 ePn 17:44:35.80 0.13
eSn 45:05.30 9.13
GCIS 178.0 272 iPn 17:44:37.70 -0.19
PKSG 178.4 12 ePn 17:44:38.30 0.35
eSn 45:09.90 9.68
CRES 191.2 270 iPn 17:44:40.50 0.95
PKSN 192.0 51 ePn 17:44:41.20 1.56
eSn 45:07.40 4.18
BUD 203.4 25 ePnD 17:44:46.60 5.54
eSn 45:16.70 10.94
ARSA 243.0 311 Pn 17:44:45.90 -0.09
Sn 45:17.30 2.76
PSzZ 277.7 33 iPnD 17:44:48.30 -2.03
PSzZ 277.7 33 eSn 17:45:36.00 13.74
CONA 282.0 326 Pn 17:44:51.40 0.54
Sn 45:26.00 2.80
BzS 288.9 094 iPnD 17:44:51.30 -0.42
MOA 358.5 309 Pn 17:44:59.80 -0.60
Sn 45:42.20 2.02
GZR 382.0 97 iPn 17:45:02.60 -0.73
110.
2008-12-18 time: 2:49:31.97 UTC ML= 1.7
lat: 47.285N 1lon: 18.415E h= 8.2 km
erh= 0.7km erz= 0.5km
nr= 11 gap=107 rms=0.13
Locality: Zamoly
Comments:
sta dist azm phase hr mn sec res
PKSG 12.0 351 ePgD 2:49:34.70 0.14
eSg 49:36.30 -0.28
PKST 28.9 264 ePgC 2:49:37.40 0.06
eSg 49:41.40 -0.13
BUD 51.0 64 ePg 2:49:41.10 -0.09
eSg 49:48.50 0.11
PKSM 120.6 172 ePn 2:49:52.90 -0.10
eSn 50:07.00 -2.39
PSZ 131.7 58 ePn 2:49:54.50 0.13
eSn 50:11.80 -0.05
VYHS 138.0 13 ePn 2:49:55.00 -0.16
eSn 50:13.20 -0.06
111.
2008-12-18 time: 9:48:50.65 UTC ML= 1.4
lat: 47.314N 1lon: 18.391E h= 9.0 km
erh= 1.5km erz= 0.8km
nr= 11 gap=103 rms=0.28
Locality: Z&moly
Comments:
sta dist azm phase hr mn sec res
PKSG 8.6 360 ePgD 9:48:53.00 0.12
eSg 48:54.60 -0.01
PKST 27.7 257 ePgC 9:48:55.80 -0.05
eSg 48:59.70 -0.20
BUD 51.3 68 eSg 9:49:07.00 -0.22
PKSM 124.0 171 ePn 9:49:12.00 0.00
eSn 49:25.30 -3.35

PSZ 131.5 59 ePn 9:49:12.90 -0.03
esSn 49:30.70 0.39
VYHS 135.3 14 ePn 9:49:13.90 0.49
esSn 49:30.50 -0.66
112.
2008-12-18 time: 10:35:05.35 UTC ML= 1.0
lat: 47.320N 1lon: 18.374E h= 10.0 km
erh= 2.4km erz= 1.1lkm
nr= 7 gap=156 rms=0.24
Locality: Zamoly
Comments:
sta dist azm phase hr mn sec res
PKSG 8.1 9 ePgD 10:35:07.70 0.06
eSg 35:09.30 -0.13
PKST 26.5 255 ePgD 10:35:10.40 -0.02
eSg 35:14.40 0.03
PKSM 124.9 171 ePn 10:35:26.60 -0.08
esSn 35:39.80 -3.52
VYHS 135.0 15 ePn 10:35:27.60 -0.35
esSn 35:46.40 0.83
113.
2008-12-19 time: 3:40:51.22 UTC ML= 2.5
lat: 47.330N 1lon: 18.393E h= 8.5 km
erh= 1.9km erz= 1.4km
nr= 21 gap= 70 rms=0.56
Locality: Z&moly
Comments:
sta dist azm phase hr mn sec res
PKST 28.3 254 ePgC 3:40:56.30 -0.19
eSg 41:00.30 -0.31
BUD 50.5 70 ePgC 3:41:01.00 0.63
eSg 41:06.20 -1.30
PKSN 121.8 113 ePn 3:41:13.00 0.65
esSn 41:29.00 0.16
PKSM 125.8 171 ePnD 3:41:12.70 -0.15
esSn 41:25.80 -3.93
PSZ 130.4 60 ePnD 3:41:13.50 0.07
esSn 41:30.20 -0.55
VYHS 133.6 14 ePn 3:41:13.90 0.08
esSn 41:29.90 -1.55
SOP 143.7 286 ePn 3:41:15.40 0.31
esSn 41:34.60 0.89
RHK3 160.6 184 ePn 3:41:17.10 -0.10
esSn 41:33.60 -3.86
CONA 201.5 289 Pn 3:41:22.20 -0.10
KECS 202.2 51 ePn 3:41:22.10 -0.29
esn 41:46.40 -0.30
ARSA 217.3 268 Pn 3:41:24.00 -0.27
VRAC 257.3 329 iPnD 3:41:30.50 1.25
BzS 312.4 128 iPnD 3:41:35.60 -0.52
DRGR 333.4 100 iPnD 3:41:39.00 0.25
GZR 400.2 123 iPnD 3:41:46.80 -0.27
114.
2008-12-19 time: 18:07:20.47 UTC ML= 0.6
lat: 47.419N 1lon: 18.290E h= 19.9 km
erh=13.5km erz= 4.1lkm
nr= 6 gap=244 rms=0.58
Locality: Pusztavam
Comments:
sta dist azm phase hr mn sec res
PKSG 8.2 111 ePgD 18:07:24.90 0.59
eSg 07:26.50 -0.80
PKST 26.2 227 ePgD 18:07:25.80 -0.55
eSg 07:31.60 0.67
PKSM 136.8 169 ePn 18:07:42.20 0.17
esSn 07:58.60 -0.24
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115. esSn 39:05.30 -0.59
2008-12-20 time: 16:38:26.91 UTC ML= 1.4 116.
lat: 48.021N 1lon: 20.344E h= 8.7 km
erh= 3.4km erz= 1.7km 2008-12-22 time: 23:05:17.68 UTC ML= 0.1
nr= 8 gap=211 rms=0.36 lat: 47.285N 1lon: 18.409E h= 10.0 km
Locality: Mdnosbél erh= ---km erz= ---km
Comments: nr= 4 gap=178 rms=0.18
Locality: Zamoly
sta dist azm phase hr mn sec res Comments:
PSZ 35.5 251 ePg 16:38:33.20 -0.23
eSg 38:38.50 -0.02 sta dist azm phase hr mn sec res
KECS 52.5 12 ePg 16:38:36.30 -0.11 PKSG 12.0 353 ePgC 23:05:20.60 0.13
eSg 38:43.90 0.08 eSg 05:22.20 -0.45
VYHS 123.8 295 ePn 16:38:48.90 0.64 PKST 28.5 264 eSg 23:05:27.40 0.12
eSn 39:04.40 -0.51 PKSM 120.6 172 eSn 23:05:54.60 -0.09
CRVS 128.2 40 ePn 16:38:49.10 0.29
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Szeizmoldgiai allomas kodja és koordinataja / Station code and coordinate

ARSA
BEHE
BGLD
BISS
BMR
BOJS
BUD
BURA
BURB
BZS
CESS
CEY
CONA
CRES
CRVS
CSNA
DEV
DOBS
DPC
DRGR
FETA
FVI
GCIS
GEC2
GERE
GOLS
GORS
GRFO
GROS
GZR
KBA
KECS
KHC
KOGS
KOLL
KOLS
KSP
KWP
LEGS
LIKS
LU
LOT
MLR

(47.25,15.52
(46.47.16.78
(47.65,13.01
(46.65,15.13
(47.67.23.50
(45.50,15.25
(47.48.,19.02
(47.61,25.22
(47.61,25.22
(45.62.21.62
(45.97.15.46
(45.74,14 .43
(47.93.15.86
(45.83,15.46
(48.90.21.46
(47.93,15.86
(45.88.22.90
(46.15.15.47
(50.35,16.32
(46.79.22.71
(47.02,10.73
(46.60,12.78
(45.87,15.63
(48.85,13.70
(48.85,13.70
(46.01.15.62
(46.32,14.00
(49.69.11.22
(46.46,15.50
(45.39,22.78
(47.08,13.34
(48.48,20.49
(49.13,13.58
(46.45,16.25
(48.58,18.40
(48.93.22.27
(50.84,16.29
(49.63.22.71
(45.95,15.32
(49.05.19.11
(46.04,14.53
(45.45,23.77
(45.49,25.94
MOA (47.85,14.27
MODS (48.37.17.28
MORC (49.78.17.54
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MYKA (46.63.13.64
NKC  (50.23.12.45
OBKA (46.51,14.55
0JC (50.22,19.80
OKC (49.84,18.15
PDKS (46.08.15.00
PENC (47.79.19.28
PERS (46.64.15.12
PKS2 (46.49.19.21
PKS6 (46.60,19.56
PKS7 (47.05.19.16
PKS9 (46.59,18.28
PKSG (47.39.18.39
PKSM (46.21,18.64
PKSN (46.90,19.87
PKST (47.26.18.03
PRU  (49.99,14.54
PSZ  (47.92.19.89
PVCC (50.53,14.57
RETA (47.49.10.76
RHK3 (45.89.18.25
SCE  (47.04,11.71
SEST (46.75.12.22
SKDS (45.55,14.01
SMOL (48.51,17.43
SOKA (46.68,15.03
SOP  (47.68.,16.56
STHS (49.42,21.24
TIM (45.74.21.22
TIRR (44.46,28.41
TREC (49.29,15.49
TRPA (48.13.22.54
UPC (50.51,16.01
VISS (45.80.15.84
VOIR (45.44,25.05
VOY  (46.03.13.89
VRAC (49.31.16.59
VRT (45.87.26.73
VTS (42.59.23.21
VYHS (48.49,18.84
WATA (47.34,11.58
WET (49.14.12.88
WTTA (47.26.11.64
ZST (48.20.17.10
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Az események relativ szama / Relative number of events

3.4. abra Az egyes allomasok részvétele a hipocentrum meghatarozasban

Figure 3.4. Contribution of individual stations to the hypocenter determination
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4.

JELENTOS FOLDRENGESEK 2008-BAN

(Magyarorszagon érezhetd foldrengések)

2008. januar 18. - Péapasalamon
2008. janius 25. - Vamospércs
2008. jalius 15. - Vamospércs
2008. november 13. - Kondoros
2008. november 13. - Kondoros

A MAKROSZEIZMIKUSINTENZITASMEGHATAROZASA

A foldrengés érezhetd és épitett kornyezetben okozott hatdsainak felmérése kérddivek
segitségével tortént. Az 6sszegylijtott valaszok alapjan keriilt meghatarozasra az intenzitas értéke
(Zsiros et al, 1990 és Zsiros, 1994).

Az intenzitas leirasa az EurOpai Makroszeizmikus Skdla (EMS) szerint torténik, mely részletesen
megtalalhato Griinthal (1998) munkéjaban. (A Melléklet)
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4.

SIGNIFICANT EARTHQUAKES IN 2008
(Earthquakes that were felt in Hungary)

18 January 2008 - Péapasalamon
25 June 2008 - Vamospércs
15 July 2008 - Vamospércs
13 November 2008 - Kondoros

13 November 2008 - Kondoros

METHOD USED FOR ESTIMATION OF INTENSITY

The earthquake effects (macrosei smic observations) were eval uated by questionnaires. Based on
thesereportstheintensity values were estimated by acomputer algorithm (Zsiroset 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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Significant Earthquakes Jelentés foldrengések

2008. januar 18. - Papasalamon / 18 January 2008 - Papasalamon

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2008/01/18

Kipattanasi id6 / Origin Time: 08:14:37.8 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.216 N 17.434 E (S.D. 2.2 km)
Mélység / Depth: 11.9 km (S.D. 2.3 km)
Magnitado6 / Magnitude: 2.7 ML

Maximalis intenzitds / Maximum Intensity: 4 EMS

LEIRAS

Januar 18-an reggel 2.7 M1 magnitadéju foldrengés keltett riadalmat Veszprém-megyében, Papa
kozelében. A rengés intenzitasa 4 EMS fokra becsiilhetd (Papasalamon). A rengés csak
viszonylag kis teriileten (100-150 km?) volt érezhetd.

Az esemény szeizmogramja a 4.1. abran lathato.

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

DISCUSSION

On January 18" morning, a 2.7 M magnitude earthquake alarmed people in Veszprém County
near Papa. The shock was felt in a relatively small area of 100-150 km? and produced reports of 4
EMS from Papasalamon.

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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4.1. abra A 2008. januar 18-i, papasalamoni foldrengés (08:14 UTC) szeizmogramjai
Figure 4.1. Seismograms of the Papasalamon earthquake 18" January 2008 (08:14 UTC)
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Significant Earthquakes

4.1. Tablazat

Jelentés foldrengések

A 2008. januar 18-1, papasalamoni foldrengés (08:14 UTC) intenzitas eloszlasa

Table4.1.

Intensity distribution of the Padpasalamon earthquake 18™J anuary 2008 (08:14 UTC)

Koordmata I R N
Helvsée / L . Coordinates
clyscg ocation Szélesség Hosszusag Intenzitds Rel. Jelentések
Latitude Longitude Intensity megb izl.lat(.')s.ég szama
N) (E) Rel. reliability No. of reports

1 | Ajka 47.099 17.553 1.0 0% 2
2 | Bakonyjako 47.224 17.607 1.0 0% 1
3 | Bakonypdloske 47.207 17.487 1.0 0% 1
4 | Celldomolk 47.259 17.158 1.0 0% 1
5 | Egeralja 47.234 17.247 1.0 0% 1
6 | Magyarpolany 47.167 17.550 3.5 39% 1
7 | Nagyalasony 47.230 17.361 1.0 0% 1
8 | Nemesszalok 47.274 17.303 1.0 0% 1
9 | Noszlop 47.182 17.464 4.0 48% 1
10 | Nyarad 47.284 17.367 1.0 0% 2
11 | Papa 47331 17.467 1.0 0% 2
12 | Pépaderecske 47.292 17.402 1.0 0% 1
13 | Papakovacsi 47.265 17.489 35 38% 1
14 | Papasalamon 47.228 17.425 4.0 50% 1
15 | Somlosz616s 47.175 17.361 1.0 0% 1
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Significant Earthquakes

Jelentos foldrengések

2008.01.18. 08:14 UTC
— - ﬁ\\?i 72

%
= o
‘ J l 7
e ¥ “'\.- - ir'e
s I, %
g H"-"'. il
- R

. . : tpi it @} - i
3 -. > = 7—-i_‘\\:‘- = ,‘;. ol i
LRl P R e iy
i " ¥ i ” | . ’ =4 3 2 T,rj@ : ‘:‘l s __J'J 4, dﬂ?'
“b-..- ’-I'-'f ; _,: > -* V7 Iszkéz ' :‘J
! P = s
5 - ') ¢ .'\-- ! f
A { __rl "‘\_’: - - e g
] f . /‘v : :
F, - ‘ o
L
1718 17°30'

4.2. abra A 2008. januar 18-i, papasalamoni foldrengés
(08:14 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.2. Intensity distribution of the Papasalamon earthquake
18" January 2008 (08:14 UTC)
(star - instrumental epicentre)
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Significant Earthquakes Jelentés foldrengések

2008. junius 25. - Vamospércs / 25 June 2008 - Vamospércs

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2008/06/25

Kipattanasi id6 / Origin Time: 01:22:559 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.557 N 21.939 E (S.D. 4.0 km)
Mélység / Depth: 11.3 km (S.D. 4.9 km)
Magnitado6 / Magnitude: 2.5ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

Junius 25-én ¢jjel kisebb, 2.5 My magnitudoju foldrengést éreztek Hajda-Bihar-megyében. A
rengés intenzitasa 4-5 EMS fokra becsiilhetd, de csak Vamospéres telepiilésen érezték.

Az esemény szeizmogramja a 4.3. abran lathato.

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

DISCUSSION

On June 25™ night, a small magnitude earthquake (2.5 M) was reported from Vamospércs,
Hajdu-Bihar County, E Hungary. The shock was felt (EMS 4-5) only at the epicenter area.

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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4.3. abra A 2008. junius 25-1, vdmospércsi foldrengés (01:23 UTC)
szeizmogramjai

Figure 4.3. Seismograms of the Vamospércs earthquake
25" June 2008 (01:23 UTC)
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Significant Earthquakes

4.2. Tablazat

Jelentés foldrengések

A 2008. junius 25-1, vamospéresi foldrengés (01:23 UTC) intenzitas eloszlasa

Table4.2.

Intensity distribution of the Vamospércs earthquake 25™ June 2008 (01:23 UTC)

Koordmata I R N
Helvsée / Locati Coordinates
clyseg ocation Szélesség Hosszusag Intenzitds Rel. Jelentések
Latitude Longitude Intensity megb izl.lat(.')s.ég szama
_ N) (E) Rel. reliability No. of reports

1 | Almosd 47.417 21.975 1.0 0% 1
2 | Bagamér 47.449 21.986 1.0 0% 1
3 | Hajdusdmson 47.602 21.755 1.0 0% 1
4 | Kokad 47.402 21.931 1.0 0% 1
5 | Létavértes 47.385 21.881 1.0 0% 2
6 | Mikepércs 47.439 21.637 1.0 0% 1
7 | Monostorpalyi 47.394 21.777 1.0 0% 1
8 | Nyiracsad 47.601 21.969 1.0 0% 1
9 | Nyiradony 47.691 21.898 1.0 0% 1
10 | Nyirabrany 47.549 22.018 1.0 0% 1
11 | Nyirlugos 47.693 22.038 1.0 0% 2
12 | Nyirmihdlydi 47.737 21.963 1.0 0% 1
13 | Penészlek 47.638 22.136 1.0 0% 1
14 | Ujléta 47.465 21.876 1.0 0% 2
15 | Vamospércs 47.528 21.900 4.5 32% 3

59



Jelentds foldrengések

Significant Earthquakes

2008.06.25. 01:22 UTC
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4.4. abra A 2008. junius 25-1, vdmospércsi foldrengés
(01:23 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.4. Intensity distribution of the Vamospércs earthquake
25" June 2008 (01:23 UTC)
(star - instrumental epicentre)
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Significant Earthquakes Jelentés foldrengések

2008. julius 15. - Vamospércs / 15 July 2008 - Vamospércs

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2008/07/15

Kipattanasi id6 / Origin Time: 19:59:06.0 UTC

Szélesség és hosszusag / Latitude and Longitude: 47.516 N 21.880 E (S.D. 5.9 km)
Mélység / Depth: 7.4 km (S.D. 7.5 km)

Magnitado6 / Magnitude: 1.9 ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

Julius 15-én este, harom héttel az el6z6 rengés utan, Gjabb kisebb rengést (1.9 My) éreztek €s
jelentettek Vamospércs kornyékérdl. A rengés legnagyobb becsiilt intenzitdsa most is 4-5 EMS
volt.

Az esemény szeizmogramja a 4.5. abran lathato.

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

DISCUSSION

On July 15" some three weeks after the previous earthquake, another small aftershock (1.9 My)
was reported (4-5 EMS) from Vamospércs area.

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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4.5. abra A 2008. julius 15-1, vamospércsi foldrengés (19:59 UTC) szeizmogramjai
Figure 4.5. Seismograms of the Vamospércs earthquake 15" July 2008 (19:59 UTC)
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Significant Earthquakes

4.3. Tablazat
A 2008. julius 15-i, vamospércsi foldrengés (19:59 UTC) intenzitas eloszlasa

Table4.3.
Intensity distribution of the Vamospércs earthquake 15™ July 2008 (19:59 UTC)

Jelentés foldrengések

Koordmata I R N
Helvsée / Locati Coordinates
clyseg ocation Szélesség Hosszusag Intenzitds Rel. Jelentések
Latitude Longitude Intensity megb izl.lat(.')s.ég szama
_ N) (E) Rel. reliability No. of reports

1 | Almosd 47.417 21.975 1.0 0% 1
2 | Bank 47.473 21.770 1.0 0% 2
3 | Debrecen 47.529 21.628 1.0 0% 1
4 | Filop 47.598 22.051 1.0 0% 2
5 | Hajdisamson 47.602 21.755 1.0 0% 1
6 | Halép 47.529 21.826 1.0 0% 1
7 | Hosszupalyi 47.394 21.732 1.0 0% 1
8 | Kokad 47.402 21.931 1.0 0% 1
9 | Létavértes 47.385 21.881 1.0 0% 2
10 | Mikepércs 47.439 21.637 1.0 0% 1
11 | Monostorpalyi 47.394 21.777 1.0 0% 2
12 | Nyirdbrany 47.549 22.018 1.0 0% 2
13 | Nyirmartonfalva 47.586 21.897 1.0 0% 2
14 | Ujléta 47.465 21.876 1.0 0% 1
15 | Vamospércs 47.528 21.900 4.5 31% 1
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4.6. abra A 2008. julius 15-i, vamospércsi foldrengés

(19:59 UTC) intenzitas eloszlasa

(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.6. Intensity distribution of the Vamospércs earthquake
15" July 2008 (19:59 UTC)
(star - instrumental epicentre)

64



Significant Earthquakes Jelentés foldrengések

2008. november 13. - Kondoros / 13 November 2008 - Kondoros

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2008/11/13

Kipattanasi id6 / Origin Time: 07:47:30.1 UTC

Szélesség és hosszusag / Latitude and Longitude: 46.757 N 20.881 E (S.D. 2.9 km)
Mélység / Depth: 16.1 km (S.D. 16.1 km)
Magnitado6 / Magnitude: 3.7 ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

Az év legerdsebb magyarorszagi rengése november 13-an pattant ki Békés megyében. A 3.7 M
magnitidoji rengés csak kis teriileten volt érezhetd. A legnagyobb megrazottsagot (4-5 EMS)
Kondoros telepiilésrol jelentették.

Az esemény szeizmogramja a 4.7. abran lathato.

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

DISCUSSION

The highest magnitude (3.7 My) earthquake of the year was reported from Békés County on
November 13", The earthquake was felt only on a very small area. The highest intensity value (4-
5 EMS) was reported from Kondoros.

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 2008. november 13-i, kondorosi foldrengés (07:47 UTC) szeizmogramjai
Figure 4.7. Seismograms of the Kondoros earthquake 13" November 2008 (07:47 UTC)
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Significant Earthquakes

4.4. Tablazat
A 2008. november 13-i, kondorosi foldrengés (07:47 UTC) intenzitas eloszlasa

Table4.3.
Intensity distribution of the Kondoros earthquake 13™ November 2008 (07:47 UTC)

Jelentés foldrengések

Koordmata I R N
Helvsée / L ) Coordinates
clyseg ocation Szélesség Hosszusag Intenzitds Rel. Jelentések
Latitude Longitude Intensity megb izl.lat(.')s.ég szama
N) (E) Rel. reliability No. of reports

1 | Bélmegyer 46.870 21.177 1.0 0% 1
2 | Doboz 46.735 21.241 1.0 0% 2
3 | Elek 46.527 21.245 1.0 0% 1
4 | Gyomaendrdd 46.931 20.800 1.0 0% 1
5 | Hunya 46.812 20.838 1.0 0% 1
6 | Kardos 46.807 20.720 1.0 0% 1
7 | Kamut 46.762 20.974 3.5 35% 1
8 | Kétsoprony 46.718 20.882 3.0 40% 1
9 | Kondoros 46.753 20.797 4.5 31% 1
10 | Korostarcsa 46.878 21.020 1.0 0% 2
11 | Medgyesbodzas 46.520 20.953 1.0 0% 2
12 | Mezdberény 46.820 21.016 1.0 0% 2
13 | Mezotar 47.007 20.623 1.0 0% 2
14 | Murony 46.762 21.029 1.0 0% 2
15 | Sarkad 46.739 21.377 1.0 0% 1
16 | Szabadkigyds 46.604 21.068 1.0 0% 1
17 | Tarhos 46.810 21.214 1.0 0% 1
18 | Telekgerendas 46.666 20.952 3.0 30% 1
19 Ujkigy(’)s 46.589 21.017 1.0 0% 2
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2008.11.13. 07:47 UTC
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4.8. abra A 2008. november 13-1, kondorosi foldrengés
(07:47 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.8. Intensity distribution of the Kondoros earthquake
13" November 2008 (07:47 UTC)
(star - instrumental epicentre)
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2008. november 13. - Kondoros / 13 November 2008 - Kondoros

FESZEKPARAMETEREK / HYPOCENTER PARAMETERS

Datum / Date: 2008/11/13

Kipattanasi id6 / Origin Time: 12:50:22.7 UTC

Szélesség és hosszusag / Latitude and Longitude: 46.754 N 20.869 E (S.D. 1.7 km)
Mélység / Depth: 16.6 km (S.D. 10.0 km)
Magnitado6 / Magnitude: 3.5 ML

Maximalis intenzitds / Maximum Intensity: 4-5 EMS

LEIRAS

Néhany 6raval az el6z6 rengés utan, egy valamivel kisebb utorengés (3.5 My ) kdvette a november
13-an, Kondoros kornyékén keletkezett foldrengést. A rengés legnagyobb becsiilt intenzitasa 4-5
EMS volt.

Az esemény szeizmogramja a 4.9. abran lathato.

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

DISCUSSION

Just a few hours after the main shock, a smaller aftershock (3.5 My ) was felt and reported from
Békés county (Kondoros, 4-5 EMS).

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 2008. november 13-i, kondorosi foldrengés (12:50 UTC) szeizmogramjai
Figure 4.9. Seismograms of the Kondoros earthquake 13" November 2008 (12:50 UTC)
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4.5. Tablazat
A 2008. november 13-i, kondorosi foldrengés (12:50 UTC) intenzitas eloszlasa

Table4.3.
Intensity distribution of the Kondoros earthquake 13" November 2008 (12:50 UTC)

Koordmata I R N
Helvsée / L ) Coordinates
clyseg ocation Szélesség Hosszusag Intenzitds Rel. Jelentések
Latitude Longitude Intensity megb izl.lat(.')s.ég szama
N) (E) Rel. reliability No. of reports

1 | Békés 46.774 21.128 4.0 42% 1
2 | Bélmegyer 46.870 21.177 1.0 0% 1
3 | Doboz 46.735 21.241 1.0 0% 2
4 | Elek 46.527 21.245 1.0 0% 1
5 | Gyomaendréd 46.931 20.800 1.0 0% 1
6 | Hunya 46.812 20.838 1.0 0% 1
7 | Kardos 46.807 20.720 1.0 0% 1
8 | Kétsoprony 46.718 20.882 4.5 33% 1
9 | Kondoros 46.753 20.797 35 37% 1
10 | Korostarcsa 46.878 21.020 1.0 0% 2
11 | Medgyesbodzas 46.520 20.953 1.0 0% 2
12 | Mezdberény 46.820 21.016 1.0 0% 2
13 | Mezotar 47.007 20.623 1.0 0% 2
14 | Murony 46.762 21.029 1.0 0% 2
15 | Sarkad 46.739 21.377 1.0 0% 1
16 | Szabadkigyds 46.604 21.068 1.0 0% 1
17 | Tarhos 46.810 21.214 1.0 0% 1
18 Ujkigy(’)s 46.589 21.017 1.0 0% 2
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2008.11.13. 12:50 UTC
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4.10. abra A 2008. november 13-1, kondorosi foldrengés
(12:50 UTC) intenzitas eloszlasa
(a csillag a miiszeresen meghatarozott epicentrumot jeloli)

Figure 4.10. Intensity distribution of the Kondoros earthquake
13" November 2008 (12:50 UTC)
(star - instrumental epicentre)
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11

12

A MELLEKLET
EUROPATI 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 fekvé 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 bezar6dnak.

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 polcokroél sok targy leesik.
Sok hagyomanyos épiilet szenved mérsékelt sériilést: kisebb repedések keletkeznek a falakban,
kémények leddlnek.

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
rombadol.

Nagyon pusztito

Sok hagyomanyos épiilet 6sszeddl.
Elsoproé

A legtdbb épiilet 6sszeddl.
Teljesen elsopré

Gyakorlatilag minden épitmény megsemmisiil.

(Részletesen l4sd: Grinthal, 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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2008

Forras:
U.S. Geological Survey

National Earthquake Information Center
(USGS - NEIC)
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SIGNIFICANT EARTHQUAKES OF THE WORLD

2008

Source:

U.S. Geological Survey
National Earthquake Information Center
(USGS - NEIC)



Significant Earthquakes of the World

Datum

Date

2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

01
01
02
02
02
02
05
05
05
06
06
06
06
07
07
07
07
08
08
08
08
09
09
09
10
10
10
10
11
11
12

A vilag jelentés foldrengései

Halalos aldozatot kovetel6 foldrengések a vilagon 2008-ban

09
22
03
06
14
20
12
24
25
06
08
13
17
08
15
23
24
05
21
30
31
09
10
16
05
06
11
28
16
22
09

Deaths from Earthquakes in 2008

Orszag, teriilet
Region

Northern Algeria

Nias region, Indonesia

Dem. Rep. of the Congo

West Bengal, India

Rwanda

Simeulue, Indonesia

Eastern Sichuan, China
Colombia

Sichuan-Gansu region, China
Northern Algeria

Greece

Eastern Honshu, Japan
Sichuan-Gansu region, China
Southern Peru

Dodecanese Islands, Greece
Eastern Honshu, Japan
Sichuan-Gansu region, China
Sichuan-Gansu region, China
Myanmar-China border region
Sichuan-Yunnan region, China
Sichuan-Yunnan region, China
Southern Sumatra, Indonesia
Southern Iran

Maharashtra, India
Kyrgyzstan

Eastern Xizang

Caucasus region, Russia
Pakistan

Minahasa, Indonesia

Czech Republic
Sichuan-Gansu region, China

Osszesen / Total

Magnitido
Magnitude
4.

O &~ < O O O O O O O 01 O OO O O O O O &~ Oy OO O OO O N N O &~ o1 O
g1l = W &~ 00O W Oy O = & 01O O O N 0O &N 0 W & 01k W W & W W WM

6

Aldozatok szama
Number killed

1

1
44

1

87.587

74
10
13
166

88.011
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A vilag jelentés foldrengései Significant Earthquakes of the World

A 7.0 vagy annal nagyobb magnitudéju foldrengések a vilagon 2008-ban

Earthquakes of magnitude 7.0 and greater in 2008

Ev Hénap Nap I.d6 Szélesség Hosszlsag Hélység Magnitido Orszag, teriilet
Year Month Day Time Latitude Longitude Depth Magnitude Region
(UTC) (km)

1. 2008 02 20 08:08:30.5 2.768 95.964 26 7.4 Simeulue, Indonesia
2. 2008 02 25 08:36:33.0 -2.486 99.972 25 7.2 Kepulauan region, Indonesia
3. 2008 03 20 22:32:57.9 35.490 81.467 10 7.2 Xinjiang-Xizang border region
4. 2008 04 09 12:46:12.7 -20.071 168.892 33 7.3 Loyalty Islands
5. 2008 04 12 00:30:12.6 -55.664 158.453 16 7.1 Macquarie Island
6. 2008 05 12 06:28:01.5 31.002 103.322 19 7.9 Eastern Sichuan, China
7. 2008 06 30 06:17:43.0 -58.227 -22.099 8 7.0 South Sandwich Islands region
8. 2008 07 05 02:12:04.4 53.882 152.886 633 7.7 Sea of Okhotsk
9. 2008 07 19 02:39:28.7 37.552 142.214 22 7.0 0ff East Coast of Honshu, Japan
10. 2008 09 29 15:19:31.5 -29.756 -177.683 36 7.0 Kermadec Islands, New Zealand
11. 2008 11 16 17:02:32.7 1.271 122.091 30 7.3 Minahasa, Sulawesi, Indonesia
12. 2008 11 24 09:02:58.7 54.203 154.322 492 7.3 Sea of Okhotsk
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Significant Earthquakes of the World A vilag jelentds foldrengései

A 6.5 vagy annal nagyobb magnituddéju,

és a jelentdsebb karokat okozo foldrengések a vilagon 2008-ban

Earthquakes of magnitude 6.5 or greater

or ones that caused fatalities, injuries or substantial damage in 2008

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
uteC uteC COORDINATES STA

HR MN SEC LAT LONG USED

JAN 01 06 32 27.9 40.288 N

JAN 05 11 01 06.1 51.254 N

JAN 07 03 12 26.8 0.795 S

JAN 09 22 24 03.8 35.616 N

JAN 15 17 52 15.6 21.984 S

JAN 22 17 14 57.9 1.011 N

FEB 01 07 33 40.5 36.825 N

FEB 03 07 34 12.1 2.29 S

FEB 06 06 09 40.4 23.433 N

FEB 08 09 38 14.1 10.671 N

FEB 10 12 22 02.6 60.797 S

72.985 E 6G 56 0.9 489 KYRGYZSTAN. MW 5.6 (GCMT), 5.5 (GS). mb 5.8 (GS). MS 5.4 (GS). Mo
2.9%10%*17 Nm (GCMT), 2.0*10**17 Nm (GS). At least 5,385
buildings damaged or destroyed (V) and about 5,300 people
homeless in the Osh area. Felt at Jalal-Abad. Also felt at
Kashi, China and at Almaty, Kazakhstan.

130.746 W 15 G 6.6 1.3 422 QUEEN CHARLOTTE ISLANDS REGION. MW 6.6 (UCMT), 6.6 (GCMT), 6.5
(GS), 6.5 (PGC). mb 6.0 (GS). MS 6.5 (GS). ME 6.9 (GS). Mo
9.8*10**18 Nm (UCMT), 9.6*10**18 Nm (GCMT), 7.5%10**18 Nm (GS),
7.4%10%*18 Nm (PGC), 1.6*10**19 Nm (PPT). Es 5.5%10**14 Nm (GS).
Felt (II1) at Port Hardy, Sandspit and Skidegate, British
Columbia. Also felt at Winter Harbour.

134.012 E 126G 5.9 0.9 253 NEAR THE NORTH COAST OF PAPUA, INDONESIA. MW 5.9 (GCMT), 5.8
(GS), 5.8 (UCMT). mb 6.0 (GS). MS 5.6 (GS). ME 5.6 (GS). Mo
8.1*%10%*17 Nm (GCMT), 6.5%10**17 Nm (UCMT), 5.8*10**17 Nm (GS).
Es 5.7*10**12 Nm (GS). Six people injured and more than 22
buildings damaged or destroyed (V) at Manokwari. Felt (III) at
Nabire, Serui and Sorong.

0.570 W 10 G 4.6 1.2 286 NORTHERN ALGERIA. mb 4.6 (GS). ML 5.3 (ALG). One person killed
and several buildings damaged (V) at Oran.

179.535 W 598 D 6.5 1.0 484 FIJI REGION. MW 6.5 (GS). 6.5 (UCMT), 6.5 (GCMT). mb 5.8 (GS). ME
5.7 (GS). Mo 7.3*10**18 Nm (GCMT), 6.4*10**18 Nm (GS),
6.3%10*%*18 Nm (UCMT). Es 7.9*10**12 Nm (GS). Felt at Lami.

97.442 E 20 G 6.2 1.1 157 NIAS REGION, INDONESIA. MW 6.2 (GS), 6.2 (GCMT), 6.1 (UCMT). mb
5.9 (GS). ME 6.1 (GS). Mo 2.5*%10**18 Nm (GCMT), 2.4*10**18 Nm
(GS), 1.6*10**18 Nm (UCMT). Es 3.6*10**13 Nm (GS). One person
killed and five people injured on Nias. Several buildings
damaged (V) at Gunungsitoli. Felt (IV) at Sibolga and Singkil
and (I1) at Padang, Sumatra.

3473 E 10G 4.6 1.0 176 NORTHERN ALGERIA. mb 4.6 (GS). Three people slightly injured at
Boumerdas. Felt (III) at Algiers. Also felt at Bab Ezzouar and
Birkhadem.

28.900 E 10 G 5.9 0.8 415 LAC KIVU REGION, DEM. REP. OF THE CONGO. MW 5.9 (GS), 5.9 (GCMT).
mb 6.1 (GS). MS 5.8 (GS). ME 5.8 (GS). Mo 9.9*10**17 Nm (GCMT),
9.0%10*%*17 Nm (GS). Es 1.1*10**13 Nm (GS). Seven people killed,
447 injured, 1,087 houses destroyed and 2,378 buildings damaged
at Bukavu. Power outages occurred in about 50 percent of the
city. Thirty-seven people killed, 643 injured, 1,201 houses
destroyed and 24 buildings damaged in the Cyangugu-Nyamasheke
area, Rwanda. Felt (IV) at Butare and Kigali. Also felt at
Bujumbura and Kirundo, Burundi; Kabanga and Rulenge, Tanzania;
and Kabale, Uganda.

87.111E 10G 4.3 1.1 34 WEST BENGAL, INDIA. mb 4.3 (GS). One person killed and at Teast
50 injured in the Bankura area. Many buildings damaged at Andal,
Durgapur and Panagarh. Felt strongly at Asansol, Bankura,
Barjora, Gangajalghati, Mejia, Puruliya, Raniganj and Siuri.
Also felt at Dhanbad, Govindpur, Jharia, Nirsa and Ranchi.

41.899 W 9G 6.9 0.9 600 NORTHERN MID-ATLANTIC RIDGE. MW 6.9 (UCMT). 6.9 (GCMT), 6.8 (GS).
mb 6.4 (GS). MS 6.9 (GS). ME 7.2 (GS). Mo 3.2*10**19 Nm (GCMT).
2.6%10%*19 Nm (UCMT), 2.0*10**19 Nm (GS). Es 1.5*10**15 Nm (GS).

25.586 W 8G 6.6 1.1 264 SOUTH SANDWICH ISLANDS REGION. MW 6.6 (UCMT). 6.5 (GS). 6.5

(GCMT). mb 6.4 (GS). MS 6.5 (GS). Mo 8.3*10**18 Nm (GCMT),
6.8%10*%*18 Nm (GS), 1.1*10**19 Nm (UCMT).
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FEB 12 12 50 18.4 16.357 N 94.304 W 83 G 6.5 1.0 521 OAXACA, MEXICO. MW 6.5 (GCMT). 6.4 (GS). 6.4 (UCMT). mb 6.0 (GS)
ME 6.2 (GS). MD 6.6 (UNM). Mo 6.3*10**18 Nm (GCMT), 5.9*10**18
Nm (UCMT), 5.1*10**18 Nm (GS). 4.2*10**18 Nm (PPT). Es
4 .5%10*%*%13 Nm (GS). Power outages occurred in the Tuxtla
Gutierrez area. Felt (V) at Huatulco; (IV) at Jalapa. Oaxaca,
San Cristobal de Tas Casas and Villahermosa; (III) at Huajuapan,
Mexico, Puerto Escondido and Tuxtla Gutierrez. Also felt at
Arriaga, Cancun, Cintalapa, Coatepec, Comitan, Cozumel, El
Espinal, Etla, Mitla, Paraiso, Pochutla, Tapachula, Tehuacan,
Tehuantepec, Tierra Blanca, Tuxpan, Tuxtepec, Veracruz and Xico.
Felt (II) at Belize City and San Pedro, Belize. Also felt at
Orange Walk and San Ignacio. Felt (II) at Guatemala, Guatemala.
Also felt at Flores and Quetzaltenango.

FEB 13 20 55 31.5& 31.730 N 51.200 E 14 4.5 101 CENTRAL IRAN. <THR>. mb 4.5 (GS). mbLg 4.3 (TEH). ML 4.2 (THR)
Ten people injured and 70 buildings damaged at Nasirabad.

FEB 14 02 07 46.7 2.404 S 28918 E 10G 5.3 0.8 274 RWANDA. MW 5.3 (GCMT). mb 5.4 (GS). MS 4.9 (GS). Mo 9.5%¥10**16 Nm
(GCMT). One person killed, 21 injured and homes damaged at
Kigali and 5 buildings severely damaged at Ibanda. Felt at
Butare and Ruhengeri. Forty-four people injured at Bukavu,
Congo. Also felt at Rulenge, Tanzania.

FEB 14 10 09 22.7 36.501 N 21.670 E 29G 6.9 1.3 645 SOUTHERN GREECE. MW 6.9 (GCMT), 6.7 (UCMT), 6.6 (GS). mb 6.2
(GS). MS 6.6 (GS). ME 6.6 (GS). ML 6.7 (THE), 6.2 (ATH). Mo
8.5%10**18 Nm (GS), 2.4*10**19 Nm (GCMT), 1.5%10**19 Nm (UCMT),
1.2%10**19 Nm (PPT). Es 1.9%10**14 Nm (GS). Felt (IV) at
Amarousion, Iraklion, Kalamata, Palaion Faliron, Patrai and
Piraeus; (III) at Agia Paraskevi, Athens, Chania, Kallithea,
Khalandrion and Krionerion: (II) at Kifisia, Nea Ionia, Paiania
and Zografos. Also felt at Agios Dimitrios, Aigaleo, Aigion,
Akharnai, Ayios Ioannis, Ayios Stefanos, Corinth, Ekali,
Epidavros, Galatsion, Gazion, Glifadha, Itea, Kalivai,
Kapandrition, Kato Achaia, Kerkyra, Kissamos, Koroni,
Kounoupidhiana, Lefkimmi, Markopoulon, Megara, Melissia,
Metamorfosis, Methoni, Moskhaton, Nea Liosia, Nea Makri, Nea
Smirni, Panteleimon, Peristerion, Pirgos, Psikhikon, Rafina,
Skaramangas, Spata, Tripolis, Viron, Voula, Vouliagmeni and
Zakynthos. Felt (III) at Cairo, Egypt. Also felt at Alexandria.
Felt at Brindisi, Catania and Reggio di Calabria, Italy and in
the Valletta area, Malta.

FEB 14 12 08 55.7 36.345 N 21.863 E 28 G 6.5 1.2 650 SOUTHERN GREECE. MW 6.5 (GCMT), 6.0 (UCMT). mb 5.9 (GS). MS 6.0
(GS). ME 6.1 (GS). ML 6.0 (ATH). Mo 8.1*10**18 Nm (GCMT),
1.3*10**18 Nm (UCMT). Es 3.7*10**13 Nm (GS). Felt (III) at
Amarousion, Athens and Iraklion. Also felt at Agrinion, Ayios
Stefanos, I1ioupoli, Kalamakion, Kalamata, Kallithea,
Khalandrion, Khania, Kissamos, Metamorfosis, Nea Ionia, Patrai,
Pilos, Piraeus, Sparta, Spata, Vlakhiotis, Voula and Yithion.
Felt at Brindisi, Italy.

FEB 15 10 36 19.0 33.327 N 35.305E 10 G 5.1 1.1 253 LEBANON - SYRIA REGION. MW 5.1 (GCMT). mb 5.0 (GS). ML 5.3 (GII)
5.1 (HLW), 4.6 (NIC). MD 5.0 (BHL). Mo 6.6*10**16 Nm (GCMT). Ten
people injured in Lebanon. Buildings damaged (IV) and power
outages occurred in the Beirut area, Lebanon. Felt at Baabda,
Jounie, Nabatiye et Tahta, Tripoli and Tyre. Felt (V) at Rishon
LeZiyyon; (IV) at Haifa and Netanya: (III) at Qiryat Shemona.
Ramat Gan, Rehovot, Tel Aviv-Yafo and Zefat, Israel. Also felt
at “Akko, Bat Yam, Beersheba, Bene Berag, Bet Shean, Bet
Shemesh, Ganne Tigwa, Hadera, Hazor, Kafr Qasim, Karmi'el, Kefar
Sava, Nahariyya, Nazareth, Petah Tigwa, Qadima, Qiryat Bialik,
Qiryat Motzkin, Qiryat Ono, Qiryat Tiv on, Ra'ananna, Tiberias,
Yamma, Yogne'am “I11it and Zikhron Ya'aqov. Felt (III) at
Jerusalem. Felt (III) at Amman and (II) at AT Jubayhah, Jordan.
Also felt at Irbid, Tila® al “Ali and Wadi as Sir. Felt (II) at
Larnaca, Cyprus. Felt at Darayya and Qatana, Syria and at
Jericho, West Bank.

FEB 20 08 08 30.5 2.768 N 95.964 E 26 G 7.4 1.0 607 SIMEULUE, INDONESIA. MW 7.4 (UCMT), 7.3 (GCMT). mb 6.5 (GS). MS
7.5 (GS). ME 7.1 (GS). Mo 1.6%10**20 Nm (UCMT), 1.1*10**20 Nm
(GCMT), 1.1*%10**20 Nm (PPT). Es 9.9*10**14 Nm (GS). Three people
killed and 25 seriously injured in western Aceh Province,
Sumatra. Felt (V) at Meulaboh: (IV) at Banda Aceh. Medan and
Tapaktuan; (III) at Padang and Sibolga; (II) at Bukittinggi and
Payakumbuh. Also felt at Duri and Lhokseumawe. Felt (III) at
Gunungsitoli, Nias. Felt (III) at Butterworth, George Town,
Kampong Gelugor, Kampung Sungai Ara, Kuala Lumpur, Petaling Jaya
and Tanjong Tokong and (II) at Perai, Malaysia. Also felt at
Alor Setar, Ayer Itam, Johor Bahru, Juru, Kajang-Sungai Chua,
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FEB 21 14 16 02.7& 41.153 N 114.867 W

FEB 23

FEB 24

FEB 25

FEB 25

FEB 25

FEB 27

15 57 20.4 57.335 S

14 46 21.4  2.405 S

08 36 33.0 2.486 S

18 06 03.9 2.332 S

21 02 18.4 2.245S

00 56 47.8& 53.403 N

23.433 W

99.931 E

99.972 E

99.891 E

99.808 E

0.332 W

7

14 G

22 G

25 G

25 G

25 G

18

6.0

4.8

518

338

429

505

421

543

361
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Kampong Baharu Balakong, Kampung Tanjung Bongor, Kampung Tanjung
Karang, Klang, Kuah, Kulim, Nibung Tebal and Shah Alam. Felt
(ITI) in Singapore. Also felt at Kathu, Thailand.

NEVADA. <REN>. MW 6.0 (UCMT), 6.0 (GCMT), 5.8 (GS). 5.9 (BRK)
5.9 (SLM). mb 5.7 (GS). MS 5.8 (GS). ME 5.7 (GS). Mo 6.8*10**17
Nm (GS), 1.4*10%*18 Nm (GCMT), 1.3*10**18 Nm (UCMT), 8.3*10**17
Nm (SLM), 1.0*10**18 Nm (BRK). Es 8.9*10**12 Nm (GS). Three
people injured, more than 20 buildings heavily damaged, almost
700 buildings slightly damaged and a water main broken at Wells.
Felt (VI) at Wells, with maximum intensity VIII in the Historic
District. Felt (V) at Jackpot: (IV) at Battle Mountain. Carlin,
Elko, Mountain City and Spring Creek; (III) at Ely, Eureka,
Golconda, Lovelock and Winnemucca. Also felt at Las Vegas and
Reno. Felt (V) at Grand View and Rogerson: (IV) at Castleford,
Filer, Hansen, Heyburn, Malad City, Malta, Paul, Rupert, Twin
Falls and Wendell; (IIT) at American Falls, Bellevue, Boise,
Buh1, Burley, Caldwell, Declo, Dietrich, Emmett, Fairfield,
Garden Valley, Glenns Ferry, Gooding, Hagerman, Hailey,
Hazelton, Idaho City, Inkom, Jerome, Ketchum, Kimberly,
Middleton, Murtaugh, Nampa, Oakley, Pocatello and Shoshone,
Idaho. Also felt (V) at Wendover; (IV) at Farmington, Garland
and Snowville; (III) at American Fork, Brigham City, Clearfield,
Corinne, Draper, Dugway, Grantsville, Hill AFB, Honeyville,
Hooper, Hyde Park, Hyrum, Layton, Lehi, Logan, Ogden, Plymouth,
Provo, Richmond, Roy, Sandy. Salt Lake City, Stockton, Syracuse,
Tooele, Tremonton, Vernon and West Jordan, Utah. The earthquake
was felt in most of Idaho and Nevada, in southeastern Oregon and
northwestern Utah, in parts of California and Wyoming, and at
Spokane, Washington. Isolated felt reports were received from as
far away as Phoenix and Tucson, Arizona; Oakland and Pasadena,
California; Brighton, Colorado; Absarokee and Livingston,
Montana; Corvallis and Portland, Oregon; and Albuquerque, New
Mexico.

SOUTH SANDWICH ISLANDS REGION. MW 6.8 (GCMT), 6.7 (UCMT). mb 6.2
(GS). MS 6.7 (GS). ME 6.9 (GS). Mo 1.7*10**19 Nm (GCMT).
1.6*10**19 Nm (UCMT), 2.9*%10**19 Nm (PPT). Es 5.7*10**14 Nm (GS).

KEPULAUAN MENTAWAT REGION, INDONESIA. MW 6.5 (GCMT), 6.2 (GS).
6.2 (UCMT). mb 6.0 (GS). MS 6.4 (GS). ME 6.0 (GS). Mo 6.9*10**18
Nm (GCMT), 2.8*10**18 Nm (GS). 2.6*10**18 Nm (UCMT). Es
2.0%10%*13 Nm (GS). Felt (III) at Padang and (II) at Bengkulu,
Sumatra. Also felt (II) in Singapore.

KEPULAUAN MENTAWAT REGION, INDONESIA. MW 7.2 (GCMT), 7.0 (UCMT),
6.9 (GS). mb 6.4 (GS). MS 7.3 (GS). ME 7.1 (GS). Mo 7.8*10**19
Nm (GCMT), 3.9*10**19 Nm (UCMT), 2.5*%10**19 Nm (GS)., 2.5%10**19
Nm (PPT). Es 8.5%10**14 Nm (GS). Felt (III) at Pekanbaru,
Sumatra. Also felt at Curup, Duri and Padang. Felt (III) at
Johor Bahru, Malaysia. Also felt at George Town, Kuala Lumpur
and Petaling Jaya. Felt (III) in Singapore.

KEPULAUAN MENTAWAT REGION, INDONESIA. MW 6.6 (GCMT), 6.3 (GS),
6.3 (UCMT). mb 6.0 (GS). MS 6.4 (GS). ME 6.4 (GS). Mo 4.0*10**18
Nm (UCMT), 3.2*10**18 Nm (GS), 1.0*10**19 Nm (GCMT). Es
8.9*10**13 Nm (GS). Felt (V) on Pulau Sipura and (IV) on
Siberut. Also felt (IV) at Padang and Painan; (II) at
Argamakmur, Batusangkar, Bukittinggi, Kapahiang, Mukomuko,
Padangpanjang and Solok, Sumatra. Felt (II) in Singapore.

KEPULAUAN MENTAWAT REGION, INDONESIA. MW 6.7 (GCMT), 6.6 (UCMT),
6.5 (GS). mb 6.2 (GS). MS 6.6 (GS). ME 6.7 (GS). Mo 6.5%10**18
Nm (GS), 1.5%10%*%19 Nm (GCMT), 1.0*10**19 Nm (UCMT). Es
2.6*%10*%*14 Nm (GS). Several homes damaged at Sikakap. Felt (V)
on Mentawai and at Painan; (IV) at Padang; (III) at Pari; (II)
at Bukittingi, Kapahiang, Padangpanjang and Payakumbuh, Sumatra.
Felt (III) in Singapore.

ENGLAND, UNITED KINGDOM. <BGS>. mb 4.8 (GS). ML 5.3 (GRF), 5.3
(STR), 5.2 (BGS). One person injured and buildings damaged in
Lincolnshire and South Yorkshire. Felt (V) at Barnsley,
Bedworth, Beeston and Stapleford, Bentley, Beverley, Bicester,
Boston, Brigg, Brighouse, Chesterfield, Chorley, Doncaster
Droitwich, East Retford, Eaton Socon, Failsworth, Grantham,
Grimsby, Heywood, Hinckley, ITkeston, Kingston upon HulT,
Leicester, Lincoln, Long Eaton, Loughborough, Mablethorpe and
Sutton, Mansfield, Matlock, Melton Mowbray, Mold, Morley,
Newark, Rotherham, Scunthorpe, Sheffield, Skegness, Sleaford,

&3



A vilag jelentds foldrengései

MAR 03 09 31 02.5 46.406 N 153.175 E

MAR 03 14 11 14.6 13.351 N 125.630 E

MAR

MAR

APR

APR

APR

APR

MAY

MAY

MAY

84

20

29

09

12

16

24

07

22

00

16

51

19.

49.

27

37.

18.

.9 35.

.48 33.

490

178

071

.664

.878

.182

860

.864

164

S

N

N

81.

77.

168.

158.

179.

23.

48.

177.

141.

467

164

892

453

165

471

590

528

526

Significant Earthquakes of the World

Spalding-Pinchbeck, Stamford, Whitefield and Worksop. Felt
widely in the United Kingdom, north to Arbroath, southwest to
Falmouth-Penryn and east to Great Yarmouth. Also felt at
Douglas, Isle of Man; Antwerp, Brussels and Gent, Belgium;
Aniche, France; Letterkenny, Ireland and Haarlem, The
Netherlands.

106G 6.5 1.1 556 KURIL ISLANDS. MW 6.5 (UCMT), 6.5 (GCMT), 6.3 (GS). mb 6.2 (GS).

MS 6.5 (GS). ME 6.4 (GS). Mo 6.5*10**18 Nm (GCMT). 6.4*10**18 Nm
(UCMT), 3.5%10**18 Nm (GS), 1.0%10**19 Nm (PPT). Es 1.0*10**14
Nm (GS).

24 G 6.9 0.9 544 PHILIPPINE ISLANDS REGION. MW 6.9 (UCMT). 6.9 (GCMT). 6.8 (GS)
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mb 6.4 (GS). ME 6.8 (GS). Mo 2.6*10**19 Nm (UCMT), 2.6*10**19 Nm
(GCMT), 1.8*10**19 Nm (GS), 1.1*10**19 Nm (PPT). Es 3.4*10**14
Nm (GS). Felt (V PIVS) at San Andres and Virac, Catanduanes.
Felt (V PIVS) at Catarman and (IIT PIVS) at Borongan and Can-
Avid, Samar. Felt (V PIVS) at Baao, Iriga and Naga; (IV PIVS) at
Daet, Legaspi and Sorsogon; (II PIVS) at Baguio and Guinayangan;
(I PIVS) at Manila and Taguig, Luzon. Felt (III PIVS) at Palo
and Tacloban, Leyte. Felt (III PIVS) at IToilo and Roxas City,
Panay. Felt (II PIVS) at Cebu City, Cebu and at Masbate,
Masbate. Felt at Solano, Luzon.

XINJIANG-XIZANG BORDER REGION. MW 7.2 (UCMT), 7.1 (GCMT). mb 6.3
(GS). MS 7.3 (GS). ME 6.7 (GS). Mo 8.3*10*%*19 Nm (UCMT),
5.4%¥10%*19 Nm (GCMT), 1.4*10**20 Nm (PPT). Es 2.6*10**14 Nm
(GS). Four houses collapsed at Pulu and about 2,200 houses
destroyed or damaged in Lop, Qira and Yutian. A total of 46,594
people were displaced in Xinjiang. Felt at Aggan and Bostan.

NEAR THE COAST OF CENTRAL PERU. MW 5.3 (GS), 5.3 (GCMT). mb 5.4
(GS). Mo 9.7*%10**16 Nm (GS), 1.1*10**17 Nm (GCMT). Five houses
collapsed in Lima and a rockslide caused an injury and vehicle
damage along the coastal highway. Felt (V) at Lima; (IV) at
Ancon, Callao, Chillca, Chosica, Huaral and Pachacamac; (III) at
Calango, Huacho, Ica and San Vicente de Canete; (II) at Chincha
Alta. Also felt at Chaclacayo.

LOYALTY ISLANDS. MW 7.3 (UCMT), 7.3 (GCMT), 7.2 (GS). mb 6.3
(GS). MS 7.3 (GS). ME 6.9 (GS). Mo 9.9*10**19 Nm (UCMT),
7.6*10*%*19 Nm (GS). 1.1*10**20 Nm (GCMT), 1.3*10**20 Nm (PPT).
Es 5.2*¥10**14 Nm (GS).

MACQUARIE ISLAND REGION. MW 7.1 (UCMT), 7.1 (GCMT), 6.8 (GS). mb
6.8 (GS). MS 7.1 (GS). ME 6.9 (GS). Mo 6.3*10**19 Nm (UCMT),
5.5%10*%*19 Nm (GCMT), 1.9*10**19 Nm (GS), 9.7*10**19 Nm (PPT).
Es 4.4*10**14 Nm (GS).

ANDREANOF ISLANDS. ALEUTIAN IS.. ALASKA. MW 6.6 (UCMT). 6.6
(GCMT), 6.5 (GS). mb 6.1 (GS). MS 6.5 (GS). ME 7.2 (GS). Mo
9.8*10%*18 Nm (GCMT), 8.5*10**18 Nm (UCMT), 7.1*10**18 Nm (GS),
1.0%10**19 Nm (PPT). Es 1.5%10**15 Nm (GS). Felt on Adak.

CENTRAL MID-ATLANTIC RIDGE. MW 6.5 (UCMT), 6.5 (GCMT), 6.3 (GS).
mh 5.4 (GS). MS 6.0 (GS). Mo 6.3*10**18 Nm (GCMT). 6.1*10**18 Nm
(UCMT), 3.7*10**18 Nm (GS).

WESTERN IRAN. <TEH>. mb 4.5 (GS). mbLg 4.7 (TEH). ML 4.7 (THR)
More than 100 people injured in Lorestan, including at Teast 70
people injured at Boroujerd.

ANDREANOF ISLANDS, ALEUTIAN IS., ALASKA. MW 6.6 (UCMT), 6.6
(GCMT), 6.5 (GS). mb 6.3 (GS). MS 6.8 (GS). ME 7.1 (GS). Mo
9.7*10**18 Nm (GCMT), 7.7*10%**18 Nm (GS), 1.1*10**19 Nm (UCMT),
1.1%10%*19 Nm (PPT). Es 1.0%10**15 Nm (GS). Felt on Adak.

NEAR THE EAST COAST OF HONSHU, JAPAN. MW 6.9 (GCMT), 6.8 (UCMT),
6.7 (GS), 6.8 (NIED). mb 6.1 (GS). MS 6.7 (GS). ME 6.6 (GS). Mo
2.4*10%*19 Nm (GCMT), 2.2*10**19 Nm (UCMT), 1.2*10%**19 Nm (GS),
2.3*10*%*19 Nm (PPT), 2.0*10**19 Nm (NIED). Es 1.7*10**14 Nm
(GS). Six people slightly injured in Chiba, Ibaraki, Saitama and
Tokyo. Power outages occurred at Tsukuba. Felt (V) at Tsukuba;
(IV) at Tokyo and Zushi; (III) at Atsugi. Ayase-shi. Misawa,
Narita, Yokohama and Yokosuka. Felt throughout northern and east-
central Honshu. Recorded (5L JMA) in Ibaraki and Tochigi; (4
JMA) in Chiba. Fukushima, Miyagi and Saitama; (2 JMA) throughout
northern Honshu.
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GUAM REGION. MW 6.8 (GCMT), 6.7 (UCMT), 6.6 (GS). mb 6.1 (GS). ME
6.8 (GS). Mo 1.7%10**19 Nm (GCMT), 1.6*10**19 Nm (UCMT),
1.1*¥10**19 Nm (GS), 1.1*10**19 Nm (PPT). Es 3.0*10**14 Nm (GS).
Felt (IV) at Barrigada, Hagatna, Santa Rita, Tamuning and Yigo.
Felt at Agat. Felt (II) on Saipan and also felt on Tinian,
Northern Mariana Islands.

EASTERN SICHUAN, CHINA. MW 7.9 (UCMT), 7.9 (GCMT). mb 6.9 (GS).
MS 8.1 (GS). ME 7.7 (GS). Mo 9.0*%10**20 Nm (GCMT), 7.6*10%*20 Nm
(UCMT), 1.3*10**21 Nm (PPT). Es 7.7*10**15 Nm (GS). At least
69,195 people killed, 374,177 injured and 18,392 missing and
presumed dead in the Chengdu-Lixian-Guangyuan area. More than
45.5 million people in 10 provinces and regions were affected.
At Teast 15 million people were evacuated from their homes and
more than 5 miTlion were Teft homeless. An estimated 5.36
million buildings collapsed and more than 21 million buildings
were damaged in Sichuan and in parts of Chongging, Gansu, Hubei,
Shaanxi and Yunnan. The total economic loss was estimated at 86
billion US dollars. Beichuan, Dujiangyan, Wuolong and Yingxiu
were almost completely destroyed. Landslides and rockfalls
damaged or destroyed several mountain roads and railways and
buried buildings in the Beichuan-Wenchuan area, cutting off
access to the region for several days. At Teast 700 people were
buried by a landslide at Qingchuan. Landslides also dammed
several rivers, creating 34 barrier lakes which threatened about
700,000 people downstream. A train was buried by a landslide
near Longnan, Gansu. At Teast 2,473 dams sustained some damage
and more than 53,000 km of roads and 48,000 km of tap water
pipelines were damaged. About 1.5 km of surface faulting was
observed near Qingchuan, surface cracks and fractures occurred
on three mountains in the area, and subsidence and street cracks
were observed in the city itself. Maximum intensity XI was
assigned in the Wenchuan area. Felt (VIII) at Deyang and
Mianyang; (VII) at Chengdu; (VI) at Luzhou and Xi'an; (V) at
Chongqging, Guozhen, Lanzhou, Leshan, Wu'an, Xichang and Ya'an.
Felt in much of central, eastern and southern China, including
Beijing, Guangzhou, Hefei, Nanjing, Shanghai, Tianjin, Wuhan and
in Hong Kong. Also felt in parts of Bangladesh, Taiwan, Thailand
and Vietnam. Seiches were observed at Kotalipara, Bangladesh.

CENTRAL MID-ATLANTIC RIDGE. MW 6.5 (UCMT), 6.5 (GCMT), 6.4 (GS).
mb 6.0 (GS). MS 6.4 (GS). ME 7.0 (GS). Mo 6.6*10**18 Nm (UCMT) .
6.4*10**18 Nm (GCMT), 4.5%10**18 Nm (GS). Es 6.7*10**14 Nm (GS).

COLOMBIA. MW 5.9 (UCMT), 5.9 (GCMT). mb 5.6 (GS). MS 5.6 (GS). ML
5.7 (RSNC). Mo 8.3*10**17 Nm (UCMT), 8.0*10**17 Nm (GCMT). At
least 6 people killed by a Tandslide in Meta. Several buildings
damaged at Quetame. Felt (V) at Bogota, (IV) at Chia and (III)
at Medellin. Felt widely in Colombia.

SICHUAN-GANSU BORDER REGION, CHINA. MW 6.1 (GCMT), 6.0 (GS), 6.0
(UCMT). mb 5.8 (GS). MS 6.0 (GS). Mo 1.6*10**18 Nm (GCMT),
1.1%10**18 Nm (GS), 1.1*10**18 Nm (UCMT). Eight people killed,
927 injured, at least 400,000 homes destroyed and a road blocked
by a mudslide in Sichuan. Felt (IV) at Chengdu, Lanzhou and
Xi'an; (ITI) at Chongging. Also felt at Baoji, Dawan, Jiexiu,
Xianyang, Yanan and Zigong.

SICHUAN-GANSU BORDER REGION, CHINA. MW 5.7 (UCMT), 5.5 (GCMT). mb
5.5 (GS). MS 5.2 (GS). Mo 4.3*10*%*17 Nm (UCMT), 2.1*10**17 Nm
(GCMT). About 20,000 additional houses destroyed in Shaanxi and
Sichuan. Felt (III) at Chengdu and Xi'an. Also felt at Baoji.
Chongging, Hanzhong, Lanzhou, Pingliang and Xianyang.

ICELAND. MW 6.3 (GCMT), 6.2 (GS), 6.2 (UCMT). mb 5.9 (GS). MS 6.2
(GS). ME 6.7 (GS). ML 6.1 (REY). Mo 3.4*10**18 Nm (GCMT),
2.7%10%*18 Nm (UCMT), 2.3*10**18 Nm (GS). Es 2.2*10**14 Nm (GS).
About 30 people injured at Selfoss. Some sheep were killed,
buildings damaged and utilities cut off in the Hveragerdhi-
Selfoss area. The road between Reykjavik and Selfoss was damaged
and rockslides occurred in Vestmannaeyjum. A steaming fissure
opened in an existing area of geothermal springs. Felt (VIII) at
Hveragerdni and Selfoss; (V) at Keflavik: (IV) at
Hafnarfjordhur, Kopavogur and Reykjavik. Felt at Akranes,
Akureyri, Alftanes, Borgarnes, Eyrarbakki, Hvammstangi,
Isafjordhur, Laugaras, Reykholar, Reykholt, Saudharkrokur and in
Mosfellsbaer. Also felt on Seltjarnarnes and Vestmannaeyjar.

WEST OF MACQUARIE ISLAND. MW 6.5 (GS). 6.5 (UCMT). 6.5 (GCMT). mb

85
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5.8 (GS). MS 6.3 (GS). Mo 7.7*10**18 Nm (UCMT), 6.9*10**18 Nm
(GCMT), 6.5%10**18 Nm (GS). 3.6*10**18 Nm (PPT).

JUN 06 20 02 56.8 35.883 N 0.658 W 4G 5.5 1.1 476 NORTHERN ALGERIA. MW 5.5 (GS), 5.5 (UCMT), 5.5 (GCMT). mb 5.5
(GS). MS 5.3 (GS). ML 5.5 (ALG). Mo 2.5*10**17 Nm (UCMT),
2.2%10%*17 Nm (GS), 2.2*10**17 Nm (GCMT). One person killed by a
rockfall and more than 30 people injured in the Oran area.
Several homes were destroyed at Gambetta. Felt (VI) at
Mostaganem and Oran. Felt at Hassi Mameche and Sidi Bel Abbes.
Also felt at Huercal-Overa, Lumbreras, Mazarron and Torrevieja,
Spain.

JUN 06 21 16 33.8 24.702 N 84.964 E 11 * 3.8 0.8 27 BIHAR-JHARKHAND BORDER REGION, INDIA. mb 3.8 (GS). At least 2
people injured, minor damage and power outages occurred in the
Manpur area. Felt at Atri, Gaya, Gararu, Paraiya and Tankuppa.

JUN 08 12 25 29.7 37.963 N 21.525E 16G 6.4 1.5 706 SOUTHERN GREECE. MW 6.4 (GCMT), 6.3 (UCMT), 6.2 (GS). mb 6.2
(GS). MS 6.3 (GS). ME 7.0 (GS). ML 6.5 (ATH). Mo 4.6*10**18 Nm
(GCMT), 3.1*10**18 Nm (UCMT), 2.5%10**18 Nm (GS). Es 6.3*10**14
Nm (GS). Two people killed, at least 240 injured and at least
1,156 buildings damaged or destroyed in Achaia and Ileia. Felt
(VITI) at Kato Achaia: (VII) at Patrai and Rion; (VI) at
Agrinion; (V) at Corinth, Tripolis and Zakynthos; (IV) at Agia
Paraskevi, Aigina, Argostolion, Athens, Ioannina, Kallithea,
Karditsa, Kifisia, Nydri, Preveza, Trikala and Volos; (III) at
Amarousion, Galatsion, Glifadha, Kalamakion, Khalandrion,
Larisa, Nea Erithraia, Nea Ionia, Nea Smirni, Nikaia, Palaion
Faliron and Piraeus; (II) at Aigaleo, Chani, Korydallos and
Voula. Felt in most parts of Greece. Also felt at Tirana,
Albania; Barletta, Brindisi. Cosenza. Lecce, Matera. Naples and
Taranto, Italy; Ohrid, Macedonia.

JUN 13 23 43 45.3% 39.030 N 140.881 E 8 6.9 654 EASTERN HONSHU, JAPAN. <JMA>. MW 6.9 (GCMT), 6.8 (GS), 6.8
(UCMT), 6.9 (NIED). mb 6.5 (GS). MS 7.0 (GS). ME 6.7 (GS). Mo
2.6%10**19 Nm (GCMT), 2.3*10**19 Nm (UCMT), 1.9*10%**19 Nm (GS),
7.5%10%*19 Nm (PPT), 2.7*10**19 Nm (NIED). Es 2.6*10**14 Nm
(GS). At Tleast 13 people killed, 357 injured, 614 buildings
damaged and Tandslides occurred in the Furukawa-Kurihara-Morioka
area. Felt (VII) at Furukawa; (VI) at Sendai; (IV) at Misawa and
Tsukuba; (III) at Tokyo. Felt as far north as Hirosaki and as
far south as Yokohama. Recorded (6U JMA) in Iwate and Miyagi;
(65U JMA) in Akita; (5L JMA) in Fukushima and Yamagata; (4 JMA)
throughout northern Honshu. Recorded (1 JMA) as far south as
Aichi. Recorded (3 JMA) in southwestern Hokkaido, (2 JMA) in the
Tomakomai-Shizunai area and (1 JMA) throughout southern Hokkaido.

JUN 17 05 51 43.2 32.761 N 1055564 E 10 G 4.8 1.1 108 SICHUAN-GANSU BORDER REGION, CHINA. mb 4.8 (GS). Two people
killed and one injured in Shaanxi

JUN 27 11 40 13.9 11.005N 91.824 E 17G 6.6 0.9 630 ANDAMAN ISLANDS, INDIA REGION. MW 6.6 (UCMT), 6.6 (GCMT), 6.4
(GS). mb 6.4 (GS). MS 6.7 (GS). ME 6.9 (GS). Mo 9.6%10**18 Nm
(UCMT), 8.8*10**18 Nm (GCMT), 5.4*10**18 Nm (GS), 2.2*10**19 Nm
(PPT). Es 5.3*10**14 Nm (GS). Felt (IV) at Port Blair and (II)
at Chennai. Also felt at Bhubaneshwar and Tambaram.

JUN 30 06 17 43.0 58.227 S 22.099 W 8G 7.0 1.4 309 SOUTH SANDWICH ISLANDS REGION. MW 7.0 (UCMT), 7.0 (GCMT), 6.9
(GS). mb 6.1 (GS). MS 6.7 (GS). ME 7.6 (GS). Mo 3.4*10**19 Nm
(UCMT), 3.4*10**19 Nm (GCMT), 2.4*10**19 Nm (GS). 9.2*10**18 Nm
(PPT). Es 4.9*10**15 Nm (GS).

JuL 01 00 17 33.2 10.368 S 75.512 W 33 5.5 0.9 362 CENTRAL PERU. MW 5.5 (GCMT). mb 5.4 (GS). MS 5.0 (GS). ML 5.3
(LIM). Mo 1.9*%10*%*17 Nm (GCMT). Forty-five people injured in
Oxapampa. About 60 houses destroyed and 25 damaged in
Huancabamba. Landslides destroyed roads between Huancabamba and
Pozuzo. Felt (VI) at Espiritu Pata, Huancabamba, Jatunpata,
Lanturache, Tingo and Torrebamba; (III) at Chotabanda. Oxapampa.
Palcazu and Pozuzo; (II) at Puerto Bermudez and Villa Rica.

JuL 05 02 12 04.4 53.882 N 152.886 E 633 7.7 0.8 777 SEA OF OKHOTSK. MW 7.7 (GS). 7.7 (UCMT), 7.7 (GCMT). mb 6.8 (GS)
Mo 4.3*10**20 Nm (GS), 4.2%10**20 Nm (GCMT), 4.0*10**20 Nm
(UCMT), 2.0%10**20 Nm (PPT). Felt at Klyuchi, Petropaviovsk-
Kamchatskiy and Yuzhno-Sakhalinsk, Russia. Recorded (2 JMA) in
eastern and northern Hokkaido, Japan. Also recorded (2 JMA) in
Miyagi and (1 JMA) in Akita, Aomori, Iwate and Yamagata, Honshu.

JuL 08 09 13 07.4 15.986 S 71.748 W 123 G 6.2 0.9 467 SOUTHERN PERU. MW 6.2 (GS), 6.2 (UCMT), 6.2 (GCMT). mb 5.8 (GS).
ME 6.0 (GS). Mo 2.5%10**18 Nm (GCMT), 2.2*10**18 Nm (GS).
2.2%10**18 Nm (UCMT). Es 2.2*¥10**13 Nm (GS). One person killed
and several buildings damaged (V) at Arequipa. Felt (V) at Aplao
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JuL 15

JuL 19

JuL 19

03 26 34.7 35.800 N 27.860 E

02 39 28.7 37.552 N 142.214 E

09 27 01.4 11.041 S 164.493 E

A vilag jelentds foldrengései

and Sihuas; (IV) at Chivay, Chuquibamba and Pampacolca. Felt at
ITo. Also felt (IV) at Arica and Putre; (III) at Alcerreca and
Tacora; (II) at Alto Hospicio, Camina, Huara, Iquique, Pica and
Pozo Almonte, Chile.

52 G 6.4 1.4 774 DODECANESE ISLANDS, GREECE. MW 6.4 (UCMT), 6.4 (GCMT), 6.3 (GS).

mb 6.5 (GS). ME 6.5 (GS). Mo 4.5%10**18 Nm (GCMT), 4.4*10**18 Nm
(UCMT), 3.2*%10**18 Nm (GS). Es 1.3*10**14 Nm (GS). One person
killed on Rhodes. Felt (VII) at Trianta, (VI) at Lardos, (V) at
Rodos and (III) at Iraklion and Kos. Also felt at Afantou,
Antimacheia, Ayios Nikolaos, Chania, Gazion, Ierapetra,
Kallithea, Karpathos, Kissamos, Kolimvarion, Masari, Neapolis,
Oia, Rethymnon, Soroni, Thira and on Simi. Felt (V) at Marmaris,
(IV) at Alanya and Bodrum and (III) at Fethiye, Turkey. Also
felt at Antalya, Aydin, Izmir, Kusadasi, Milas, Mugla, Soke and
Urla. Felt (III) at Paphos and (II) at Limassol. Cyprus. Also
felt at Kyrenia, Nicosia and Polis. Felt (III) at Alexandria, Al
Jizah and Cairo, Egypt. Also felt at Az Zagaziq, Damanhur, Fa'id
and Tanta. Felt at Kefar Sava and Haifa, Israel; at Beirut,
Lebanon; at Ramallah, West Bank and at Damascus, Syria.

22 G 7.0 0.8 577 OFF THE EAST COAST OF HONSHU, JAPAN. MW 7.0 (UCMT), 6.9 (GCMT),

6.8 (GS). mb 6.2 (GS). MS 7.0 (GS). ME 6.6 (GS). Mo 3.8*10**19
Nm (UCMT), 3.1*10**19 Nm (GCMT), 2.2*10**19 Nm (GS)., 2.9*10**19
Nm (PPT). Es 1.9%10**14 Nm (GS). Felt (III) at Misawa, Tokyo and
Yokohama; (II) at Yamato. Felt as far west as Niigata and as far
south as Mishima. A small tsunami was observed along the coast
of Fukushima and Miyagi. Recorded (4 JMA) in Fukushima, Iwate,
Miyagi and Tochigi; (3 JMA) in Akita, Aomori, Chiba, Gumma,
Ibaraki, Kanagawa, Nagano, Niigata, Saitama, Tokyo, Yamagata and
Yamanashi; (2 JMA) in Aichi and Shizuoka; (1 JMA) in Gifu,
Ishikawa and Shiga. Also recorded (2 JMA) in southern Hokkaido
and (1 JMA) on Nii-jima.

11 G 6.6 0.9 452 SANTA CRUZ ISLANDS REGION. MW 6.6 (GS), 6.6 (UCMT), 6.6 (GCMT).

mb 6.1 (GS). MS 6.4 (GS). ME 6.4 (GS). Mo 8.9*%10%*18 Nm (GCMT).
8.8*10**18 Nm (UCMT), 8.7*10**18 Nm (GS), 2.4*10**19 Nm (PPT).
Es 7.9*¥10**13 Nm (GS).

JUL 23 1526 19.9 39.802 N 141.464 E 108 G 6.8 0.9 633 EASTERN HONSHU, JAPAN. MW 6.8 (GS). 6.8 (UCMT). 6.8 (GCMT). mb

JuL 23

JUL 24

JUL 26

JuL 29

19 54 45.1 32.748 N 105.497 E

07 09 30.0 32.747 N 105.542 E

18 51 50.9 24.788 N 90.536 E

18 42 15.7& 33.953 N 117.761 W

10 G

10 G

18

15

55 0.9

5.7 1.0

4.8 0.7

5.4

370

395

185

392

6.6 (GS). ME 6.7 (GS). Mo 2.0*%10**19 Nm (GS), 1.9*10**19 Nm
(UCMT), 1.8*10**19 Nm (GCMT), 9.8*10**18 Nm (PPT). Es 2.8*10**14
Nm (GS). One person killed, about 200 injured, 90 buildings
damaged, Tlandslides occurred, roads closed, train service and
power disrupted in northern Honshu. Felt (VII) at Misawa; (IV)
in Ayase-shi and at Tsukuba; (III) at Narita, Ome, Tokyo,
Yokohama and Yokosuka. Also felt (III) at Sapporo, Hokkaido.
Felt widely in southwestern Hokkaido and in Honshu as far south
as the Tokyo area. Recorded (6U JMA) in Iwate; (6L JMA) in
Aomori; (65U JMA) in Miyagi; (4 JMA) in Akita, Fukushima, Ibaraki
and Yamagata; (3 JMA) in Chiba, Gumma, Kanagawa, Niigata,
Saitama, Tochigi and Tokyo:; (2 JMA) in Ishikawa. Nagano,
Shizuoka and Yamanashi; (1 JMA) in Aichi, Fukui and Shiga. Also
recorded (4 JMA) in eastern and southern Hokkaido; (2 JMA) on
Hachijo-jima, Miyake-jima and 0-shima; (1 JMA) on Aogo-shima,
Kozu-shima and Mikura-jima.

SICHUAN-GANSU BORDER REGION, CHINA. MW 5.5 (UCMT), 5.5 (GCMT). mb
5.7 (GS). MS 5.2 (GS). Mo 2.5%10**17 Nm (UCMT), 2.1*10**17 Nm
(GCMT) . Casualties and damage are included with the event on
July 24 at 07:09 UTC. Felt (IV) at Baoji and Hanzhong; (III) at
Xi'an. Felt at Ankang, Chengdu, Deyang, Guangyuan, Leshan,
Mianyang and Nanchong.

SICHUAN-GANSU BORDER REGION, CHINA. MW 5.7 (UCMT), 5.6 (GCMT). mb
5.6 (GS). MS 5.4 (GS). Mo 5.1*10**17 Nm (UCMT), 2.8*10**17 Nm
(GCMT) . One person killed, 17 injured and 1,200 houses destroyed
in Sichuan. Felt (IV) at Chengdu and (II) at Xi'an. Also felt at
Baoji, Beidao, Chongging, Deyang, Hanzhong, Mianyang, Nanchong,
Xianyang and Yanliang.

BANGLADESH. mb 4.8 (GS). MS 4.1 (GS). At Teast 25 people injured
at Dhaka. Felt (IV) at Dhaka. Felt at Maimansingh. Also felt at
Agartala, India.

GREATER LOS ANGELES AREA, CALIFORNIA. <PAS>. MW 5.4 (UCMT), 5.4
(GCMT), 5.3 (GS). 5.4 (PAS). mb 5.5 (GS). MS 5.5 (GS). ME 5.4
(GS). Mo 1.7*%10*%*17 Nm (GCMT), 1.6*10**17 Nm (UCMT), 1.3*10**17
Nm (GS)., 1.5%10**17 Nm (PAS). Es 2.7*10**12 Nm (GS). Three
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people injured at Brea and five people injured in the Wilshire
District of Los Angeles. Minor damage to windows and brick walls
at Los Angeles and Topanga. Felt (VI) at Anaheim, Artesia, Brea,
Chino, Chino Hills, Covina, Diamond Bar, Fullerton, La Puente,
Los Alamitos, Montclair, Pomona, Placentia, San Dimas, Walnut,
West Covina, Whittier and Yorba Linda; (V) at Alhambra, Azusa,
Baldwin Park, Bell, Bellflower, Buena Park, Canoga Park,
Cerritos, Claremont, Cypress, Downey, E1 Monte, Garden Grove,
Glendora, Hacienda Heights, Hawaiian Gardens, Lakewood, La
Mirada, La Palma, La Verne, Lynwood, May Wood, Mira Loma,
Montrose, Mount Baldy, North Hollywood, Northridge, Norwalk,
Ontario, Panorama City, Paramount, Pico Rivera, Rancho
Cucamonga, Reseda, Rosemead, Rowland Heights, San Gabriel, Santa
Fe Springs, Seal Beach, South E1 Monte, Southgate, South
Pasadena, Stanton, Upland, Winnetka and Woodland Hills. Felt
(IV) in much of the surrounding Los Angeles basin and in much of
southern California. Felt (III) at Las Vegas and (II) at North
Las Vegas and Pahrump, Nevada. Felt at Henderson, Nevada and at
Bullhead City, Flagstaff, Kingman, Mesa, Phoenix and Yuma,
Arizona. Also felt at Tijuana, Baja California.

AUG 01 08 32 43.0 32.036 N 104.722 E 7 G 5.7 0.7 516 SICHUAN-GANSU BORDER REGION, CHINA. MW 5.7 (GS), 5.7 (GCMT). mb
5.9 (GS). MS 5.6 (GS). Mo 4.9%10**17 Nm (GS), 4.1*10**17 Nm
(GCMT). At Teast 231 people injured, 540 houses destroyed and
2,450 houses damaged in Beichuan and Pingwu. Several landslides
and rockfalls blocked roads in Pingwu. Cellular phone service
interrupted in Beichuan. Felt (V) at Mianyang; (III) at Chengdu
and Chongging; (II) at Xi'an. Also felt at Ankang, Baoji,
Daxian, Deyang, Fuling, Guangyuan, Hanzhong, Jiangyou, Lanzhou,
Leshan, Luzhou, Nanchong, Nanlong, Tianshui, Ya'an, Yanliang and
Yibin.

AUG 05 09 49 17.2 32.756 N 105.494 E 6G 6.0 1.0 449 SICHUAN-GANSU BORDER REGION, CHINA. MW 6.0 (GCMT), 5.9 (UCMT). mb
5.9 (GS). MS 6.0 (GS). ME 6.0 (GS). Mo 1.1*10**18 Nm (GCMT),
1.0%10**18 Nm (UCMT). Es 2.3*10**13 Nm (GS). Four people killed,
29 injured, and several buildings and roads damaged in the
Qingchuan area. Felt (III) at Chengdu and Xi'an. Also felt at
Beibei, Chongging, Daxian, Guangyuan, Luoyang, Mianyang,
Nanchong and Xianyang.

AUG 09 06 01 48.5* 60.648 S 153.771 E 10 G 6.5 1.6 99 WEST OF MACQUARIE ISLAND. MW 6.5 (UCMT). 6.4 (GCMT). mb 5.6 (GS)
MS 5.9 (GS). Mo 6.1*10**18 Nm (UCMT), 5.1*10**18 Nm (GCMT).

AUG 21 12 24 29.5 25.044 N 97.684 E 1G 6.0 0.9 234 MYANMAR-CHINA BORDER REGION. MW 6.0 (GS), 6.0 (UCMT), 6.0 (GCMT)
mb 5.6 (GS). MS 5.9 (GS). Mo 1.3*10**18 Nm (UCMT), 1.2*10**18 Nm
(GCMT), 1.1*10**18 Nm (GS). Five people killed, 127 injured and
severe damage at Yingjiang, China. Felt (II) at Bangkok,
Thailand.

AUG 25 13 21 58.8 30.901 N 83.520 E 12G 6.7 1.1 325 WESTERN XIZANG. MW 6.7 (UCMT), 6.7 (GCMT), 6.6 (GS). mb 6.2 (GS)
MS 6.5 (GS). ME 6.2 (GS). Mo 8.6*10**18 Nm (GS), 1.4*10%*19 Nm
(GCMT), 1.2%¥10**19 Nm (UCMT), 2.5%10**19 Nm (PPT). Es 4.5%10**13
Nm (GS). About 700 rooms damaged (VIII) in Zhongba County. Ten
km of surface faulting with sandblows along 4.2 km of the
fracture zone observed in the epicentral area. Felt strongly at
Bahraich and Lucknow and (II1) at Delhi, India. Felt in parts of
Haryana, Himachal Pradesh, Uttar Pradesh and Uttarakhand. Also
felt at Kathmandu, Nepalganj and in the Tarai region, Nepal.

AUG 30 08 30 54.0 26.272 N 101.937 E 17 G 5.9 0.9 363 SICHUAN-YUNNAN BORDER REGION, CHINA. MW 5.9 (GCMT), 5.8 (GS). mb
5.7 (GS). MS 5.8 (GS). Mo 9.4*10**17 Nm (GCMT), 6.7*10**17 Nm
(GS). At least 32 people killed and 321 injured at Huili; 6
people killed and 132 injured at Chuxiong; 5 people killed and
132 injured at Panzhihua; 4 people injured at Kunming. At Teast
392,000 houses damaged or destroyed in the Sichuan-Yunnan area.
At Teast 66 schools, 22 bridges, 131 roads and 19 reservoirs
damaged at Panzhihua. Chengdu-Kunming railroad service
interrupted. Strongly felt at Panzhihua and Xichang. Felt (III)
at Kunming. Also felt at Chengdu, Dali and Yibin.

AUG 31 08 31 10.7 26.232 N 101.970 E 10 G 5.5 0.8 306 SICHUAN-YUNNAN BORDER REGION, CHINA. MW 5.5 (GCMT), 5.3 (GS). mb
5.5 (GS). MS 5.2 (GS). Mo 2.5%10**17 Nm (GCMT), 1.3*10%*17 Nm
(GS). Two people killed in the Panzhihua area. Felt (III) at
Kunming. Also felt at Xichang.

SEP 08 18 52 06.9 13.501 S 166.967 E 110 G 6.9 0.9 531 VANUATU. MW 6.9 (GS), 6.9 (UCMT), 6.9 (GCMT). mb 6.4 (GS). ME 7.0
(GS). Mo 3.1*10**19 Nm (GS), 3.0*10**19 Nm (GCMT), 2.9*10**19 Nm
(UCMT), 3.5%10**19 Nm (PPT). Es 8.2*10**14 Nm (GS). Felt at
Honiara, Solomon Islands
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SEP 09 03 07 27.5 3.935 S 103.058 E

SEP 10 11 00 34.0 26.743 N 55.828 E

SEP 10 1308 14.9 8.092N 38.718 W

SEP 11 00 00 02.7 1.885 N 127.363 E

SEP 11 00 20 50.9 41.892 N 143.754 E

SEP 16 21 47 14.5 17.438 N 73.915 E

SEP 29 1519 31.5 29.756 S 177.683 W

OCT 05 1552 49.4 39.533 N 73.824 E
OCT 06 08 30 45.5 29.807 N 90.350 E
OCT 11 09 06 10.7 43.372 N 46.254 E
OCT 16 19 41 25.7 14.423 N 92.364 W

A vilag jelentds foldrengései

25 5.4 1.2 235 SOUTHERN SUMATRA, INDONESIA. mb 5.4 (GS). Two people killed and
113 homes severely damaged (VI) at Lahat. Several buildings also
damaged at Jarai. Felt (IV) at Kapahiang and Pagaralam and (III)
at Bengkulu.

12G 6.1 1.0 500 SOUTHERN IRAN. MW 6.1 (GCMT), 6.0 (UCMT)., 5.8 (GS). mb 6.1 (GS).
MS 6.0 (GS). ME 6.5 (GS). mbLg 6.0 (TEH). Mo 7.1*10**17 Nm (GS),
1.5%10**18 Nm (GCMT), 1.1*10**18 Nm (UCMT). Es 1.2*10**14 Nm
(GS). Seven people killed and at Teast 30 injured in the Bandar
"Abbas area. Fifteen people injured on Jazireh-ye Qeshm. Many
villages damaged in Hormozgan. Felt (IV) at Ajman and Ra's al
Khaymah: (III) at Abu Dhabi, Dubai and Sharjah, United Arab
Emirates. Also felt at Al “Ayn and Al Fujayrah. Felt (II) at
Doha, Qatar.

106G 6.6 0.9 623 CENTRAL MID-ATLANTIC RIDGE. MW 6.6 (UCMT), 6.6 (GCMT), 6.5 (GS).
mb 6.3 (GS). MS 6.5 (GS). Mo 8.8*10**18 Nm (UCMT), 7.2*10**18 Nm
(GS). 1.0%10**19 Nm (GCMT).

9 G 6.6 1.0 463 HALMAHERA, INDONESTA. MW 6.6 (UCMT), 6.6 (GCMT), 6.5 (GS). mb 6.2
(GS). ME 6.5 (GS). Mo 9.0*10**18 Nm (GCMT), 8.7*10**18 Nm
(UCMT), 8.1*10**18 Nm (GS). Es 1.1*10**14 Nm (GS). Felt (V) at
Galela and Loloda. Felt (IV) at Bitung and on Ternate; (III) at
Gorontalo and Manado, Sulawesi. Felt (IIT PIVS) at Davao and
Tagum; (I PIVS) at General Santos and Zamboanga, Philippines.

25G 6.8 1.1 500 HOKKAIDO, JAPAN REGION. MW 6.8 (GS), 6.8 (UCMT), 6.8 (GCMT). mb
6.1 (GS). MS 7.0 (GS). ME 6.7 (GS). Mo 1.9%10%*19 Nm (GS).
1.8*10**19 Nm (UCMT), 1.8*10**19 Nm (GCMT), 1.7*10**19 Nm (PPT).
Es 2.3*10**14 Nm (GS). Felt (IV) at Sapporo. Felt at Hakodate
and Otofuke. Also felt (IV) at Misawa, Honshu. Recorded (5L JMA)
in southern Hokkaido. Recorded (3 JMA) in Aomori and Iwate; (2
JMA) in Akita, Miyagi and Yamagata; (1 JMA) in Fukushima, Gumma,
Ibaraki and Tochigi, Honshu. A small tsunami was recorded at
Hanasaki, Hokkaido.

10G 5.0 1.2 116 MAHARASHTRA, INDIA. mb 5.0 (GS). One person killed in the Daund
area. At least 20 people injured, over 1,500 buildings damaged
and several roads damaged by rockfalls in Satara. Buildings also
damaged at Bombay. Felt (V) at Dabhol and Pune; (IV) at Bombay,
Candolim, Karad, Madgaon, Mahabaleshwar, Panchgani, Pilerne,
Ratnagiri and Vasco da Gama. Felt (II) in Panaji. Felt in most
of western Maharashtra. Also felt in Goa and northern Karnataka.

36 G 7.0 1.2 524 KERMADEC ISLANDS, NEW ZEALAND. MW 7.0 (UCMT), 7.0 (GCMT), 6.9
(GS). mb 6.5 (GS). MS 6.7 (GS). ME 6.7 (GS). Mo 4.6*10**19 Nm
(UCMT), 4.4*10**19 Nm (GCMT), 2.7*10**19 Nm (GS), 4.3*10**19 Nm
(PPT). Es 2.6%10**14 Nm (GS). Felt in parts of the North Island.

27D 6.6 0.8 529 KYRGYZSTAN. MW 6.6 (UCMT), 6.6 (GCMT), 6.4 (GS). mb 6.4 (GS). MS
6.9 (GS). ME 6.4 (GS). Mo 4.7*%10**18 Nm (GS), 1.1*10**19 Nm
(GCMT), 1.0%10**19 Nm (UCMT). Es 9.7*10**13 Nm (GS). At least 74
people killed, 140 injured and dozens of buildings destroyed at
Nura. Felt (II) at Bishkek. Also felt at Osh. Some buildings
damaged in Wugia Xian, China. Felt at Kashi. Felt (IV) at
Dushanbe, Tajikistan. Also felt at Gharm and Khorugh. Felt (IV)
at Taraz and (III) at Almaty, Kazakhstan. Also felt at Shymkent.
Felt at Islamabad, Pakistan and Tashkent, Uzbekistan.

12G 6.3 1.0 434 EASTERN XIZANG. MW 6.3 (UCMT), 6.3 (GCMT), 6.1 (GS). mb 6.0 (GS).
MS 6.2 (GS). ME 6.0 (GS). Mo 4.2*10**18 Nm (GCMT), 3.4*10**18 Nm
(UCMT), 1.9%10**18 Nm (GS). Es 2.3*10**13 Nm (GS). Ten people
killed, at least 25 injured and many structures damaged in
Damxung, Doilungdegen and Nyemo. Felt (IV) at Lhasa. Also felt
at Thimphu, Bhutan.

16 G 5.8 1.0 472 CAUCASUS REGION, RUSSIA. MW 5.8 (GCMT), 5.7 (UCMT), 5.6 (GS). mb
5.6 (GS). MS 5.5 (GS). ME 5.6 (GS). Mo 6.6*%10%*17 Nm (GCMT),
4.9%10*%*%17 Nm (UCMT), 3.7*10**17 Nm (GS). Es 5.4*10**12 Nm (GS).
Thirteen people killed, more than 100 injured and 1,027
buildings damaged in Chechnya. Felt in Dagestan, Ingushetiya,
Severnaya Osetiya-Alaniya and Stavropol'skiy Kray. Also felt at
Krasnodar. Felt (IV) at Tbilisi, Georgia.

24 G 6.7 1.2 481 OFFSHORE CHIAPAS, MEXICO. MW 6.7 (UCMT), 6.6 (GCMT), 6.4 (GS). mb
6.1 (GS). MS 6.6 (GS). ME 6.0 (GS). MD 6.6 (UNM). Mo 5.7*10**18
Nm (GS), 1.2*10**19 Nm (UCMT), 1.1*10**19 Nm (GCMT), 1.7*10**19
Nm (PPT). Es 1.9*10**13 Nm (GS). Felt (IV) at Antigua Guatemala,
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Guatemala, Mixco and Quetzaltenango; (III) at Panajachel,
Guatemala. Felt at Ayutla, Chichicastenango, Cuidad Vieja,
Huehuetenango, Mazatenango, Retalhuleu, Salcaja, San Marcos la
Laguna, San Pedro Ta Laguna, Santa Catarina Pinula and Villa
Nueva. Felt (III) at San Salvador, E1 Salvador. Felt at Antiguo
Cuscatlan and ITopango. Felt (II) at Mexico and San Cristobal de
las Casas, Mexico. Felt at Tapachula and Tuxtla Gutierrez.

OCT 19 0510 33.9 21.863 S 173.819W 29G 6.9 0.9 518 TONGA. Md 6.9 (UCMT), 6.9 (GCMT), 6.8 (GS). mb 6.8 (GS). MS 7.0
(GS). ME 6.9 (GS). Mo 3.1*10**19 Nm (UCMT), 2.8*10**19 Nm
(GCMT), 2.2*10**19 Nm (GS), 4.3*10%*19 Nm (PPT). Es 5.9*10**14
Nm (GS). Felt (IV) at Nuku'alofa. Also felt at Ohonua, Tofoa-
Koloua and Vaini.

0CT 25 20 17 20.2& 26.533 N 54,985 E 29 5.2 210 SOUTHERN IRAN. <TEH>. mb 5.2 (GS). MS 4.8 (GS). ML 5.1 (THR)
mbLg 5.0 (TEH). Nine people injured in the Bandar-e Kong area.
Felt at Dubai, United Arab Emirates.

0CT 28 2309 57.6 30.639 N 67.351 E 15G 6.4 0.8 365 PAKISTAN. MW 6.4 (UCMT), 6.4 (GCMT), 6.3 (GS). mb 6.3 (GS). MS
6.6 (GS). Mo 4.8*10**18 Nm (GCMT), 4.3*10**18 Nm (UCMT)
3.4*%10**18 Nm (GS). One hundred sixty-six people killed, 370
injured and several villages destroyed in Balochistan. Several
villages destroyed by landslides in the Ziarat area. A total of
3,487 homes destroyed and an additional 4,125 homes damaged in
the Harnai area, Pishin and Ziarat. Felt (VI) at Quetta. Felt
strongly in Bolan, Kalat and Qila Saifullah; and at Loralai,
Mach, Mastung, Muslimbagh, and Surab. Felt (III) at Kandahar
Afghanistan.

0CT 29 11 32 43.1 30.598 N 67.455 E 14 G 6.4 1.4 277 PAKISTAN. MW 6.4 (UCMT), 6.4 (GCMT), 6.2 (GS). mb 6.2 (GS). MS
6.6 (GS). Mo 5.1*10**18 Nm (GCMT), 4.5*10**18 Nm (UCMT),
2.6%¥10**18 Nm (GS). Several buildings collapsed in the Ziarat
district. Cracked plaster and building damage at Quetta. One
injury from a wall collapse at Shehdadkot. Felt (V) at Quetta.
Also felt at Chaman, Dadhar, Dadu, Jacobabad, Jafarabad, Kawas,
Khairu, Larkana, Loralai, Nasirabad, Pishin, Qambar, Qila
Abdullah, Shoran, Sibi and Zhob. Felt (IV) at Kandahar,
Afghanistan. Also felt at Gurgaon and Jaipur, India.

NOV 10 01 22 02.5 37.565 N 95.833 E 19G 6.3 0.9 432 NORTHERN QINGHAI, CHINA. MW 6.3 (UCMT), 6.3 (GCMT), 6.1 (GS). mb
6.4 (GS). MS 6.4 (GS). ME 6.4 (GS). Mo 4.0*%10**18 Nm (UCMT),
3.6%10%*18 Nm (GCMT), 1.6*10**18 Nm (GS). Es 8.8*10**13 Nm (GS)
Three people injured, several buildings damaged and utilities
disrupted at the Dameigou Coal Mine. Damage at the mine was
estimated at 4 million US dollars. Several homes collapsed at
Golmud. About 20 homes damaged and utilities disrupted at Da
Qaidam.

NOV 16 17 02 32.7 1.271 N 122,091 E 30 G 7.3 1.1 365 MINAHASA, SULAWESI, INDONESIA. MW 7.3 (UCMT), 7.3 (GCMT). mb 6.5
(GS). MS 7.0 (GS). ME 7.2 (GS). Mo 1.2%¥10*%*20 Nm (UCMT),
1.2%10%%20 Nm (GCMT), 4.3*10*%*19 Nm (PPT). Es 1.2*¥10**15 Nm
(GS). At Tleast six people killed, 77 injured, 10,000 people
displaced, 1,000 buildings damaged and communications disrupted
in the Buol area and in Gorontalo. Felt (VII) at Baolan; (VI) at
Gorontalo and Tolitoli; (IV) at Manado and Poso; (ITI) at Luwuk.
Also felt at Kolaka, Kuta, Makasar, Palu and Ujung Bulu. Felt
(IV) at Bandar Seri Begawan, Brunei and (II) at Darwin,
Australia. Felt at Kunak and Sandakan, Malaysia and at General
Santos and Koronadal, Philippines.

NOV 22 22 27 55.1& 49.914 N 18.455 E 26 4.1 56 CZECH REPUBLIC. <CSEM>. ML 4.1 (GRF). 3.7 (CSEM). Two miners
killed and 3 injured due to a mine collapse near Karvina. Felt
at Orlova and Ostrava.

NOV 24 09 02 58.7 54.203 N 154.322 £ 492 7.3 0.8 531 SEA OF OKHOTSK. MW 7.3 (GS), 7.3 (UCMT), 7.3 (GCMT). mb 6.5 (GS)
ME 7.0 (GS). Mo 1.1%10*%20 Nm (GS). 1.1*10**20 Nm (GCMT),
1.0%10%*20 Nm (UCMT), 8.0*10**19 Nm (PPT). Es 7.7*10**14 Nm
(GS). Felt at Petropavlovsk-Kamchatskiy. Recorded (1 JMA) in
eastern and southwestern Hokkaido. Also recorded (1 JMA) in
Aomori, Iwate and Miyagi, Honshu.

DEC 07 13 36 21.3& 26.990 N 55.800 E 15 5.4 219 SOUTHERN IRAN. <THR>. MW 5.4 (GS), 5.4 (GCMT). mb 5.7 (GS). MS
5.2 (GS). ML 5.2 (THR). Mo 1.6*10**17 Nm (GCMT), 1.5%10**17 Nm
(GS). Five people injured and buildings damaged on Jazireh-ye
Qeshm. Felt at Dubai, United Arab Emirates.

DEC 09 06 23 59.7 31.232S 176.924 W 18 G 6.8 1.1 414 KERMADEC ISLANDS REGION. MW 6.8 (UCMT), 6.7 (GCMT). 6.6 (GS). mb

6.2 (GS). MS 6.7 (GS). ME 6.6 (GS). Mo 9.1*10**18 Nm (GS)
1.9*10**19 Nm (UCMT), 1.5%10**19 Nm (GCMT), 2.8*10**19 Nm (PPT).
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Es 1.5%10**14 Nm (GS).

DEC 09 18 53 11.1 32.518 N 105.395 E 25 5.5 0.8 207 SICHUAN-GANSU BORDER REGION, CHINA. mb 5.5 (GS). MS 4.5 (GS). At
least two people killed at Guangyuan and three injured in Lizhou.

DEC 25 20 20 51.5 23.970 N 97.569 E 35G 4.7 1.1 67 MYANMAR-CHINA BORDER REGION. mb 4.7 (GS). Nineteen people
injured, 30 houses collapsed and more than 5,400 buildings
damaged in Ruili, China.

Compiled by Pamela J. Benfield and NEIC Operations Staff.
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C MELLEKLET

A MAGYARORSZAGI FOLDRENGESEK
FESZEKMECHANIZMUSAINAK KATALOGUSA

1969-2008

A vizsgalt teriileten 1969 és 2008 kozott keletkezett foldrengések fészekmechanizmus
megoldéasainak katalogusa a P hulldmok elso6 kitérési irdnyai alapjan kiszamitva. A szamitasok
Reasenberg ¢s Oppenheimer (1985) FPFIT nevii szamitdgépes programjaval késziiltek. Az SHnax
iranyok és a vetddések jellege Zoback (1992) cikke szerint lettek meghatarozva. NF : normalveto,
NS: dontéen normalveté harantveto komponenssel; SS: hardantvetd; TS: dontéen feltolodas
harantveto komponenssel; TF: feltolodas; na: nem besorolhato.

Az adatok forrasa: ISC, 2007 és Magyar Foldrengések Evkonyvei (1995-2008).
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APPENDIX C

CATALOGUE OF FAULT PLANE SOLUTIONS
OF HUNGARIAN EARTHQUAKES

1969-2008

An earthquake focal mechanism catalogue has been compiled for the studied territory in the
period of 1969-2008. Fault plane solutions have been calculated by computer program FPFIT
(Reasenberg and Oppenheimer, 1985) using P wave first motion data of the ISC bulletin (ISC,
2007) and the Hungarian Earthquake Bulletins (1995-2008). SH. directionsand fault typeswas
classified according to Zoback (1992). NF: normal faulting; NS: predominantly normal with
strike-slip component; SS: strike-dlip; TS: predominantly thrust with strike-slip component; TF:
thrust faulting; na: unknown.
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Catalogue of fault plane solutions Fészekmechanizmus katalégus

Datum lat lon strike dip rake SH,,.

I 69-02:09 4738 1813 200 80 150 < (P
2. 720105 4785 1616 145 55 140 f I
3. 72-0416 4779 1604 55 60 20 1 @9
\ (o

4 770216 4594 1604 75 35 100 % (@
5. 780622 4678 2114 120 60 -170 % N
6. 780622 4673 2104 10 70 10 % g
N e

7. 780926 4722 1886 100 70 -130  “n g
8. 781023 4776 1615 65 60 -10 { @y
9. 810829 4578 1764 350 20 70 % Q)
0. 820316 4614 1611 160 75 20 *x= @
1. 850815 4708 1803 0 75 170 <~ ‘B
2. 850815  47.00 1809 227 77 -166 -+ (R
3. 850815 4704 1801 175 75 150 <~ g
I

14, 850816 47.12 1806 105 30 30 ~ @
¥ ™

5. 85-08-19 4711 1812 345 80 160 & @y
¥ D\

16. 850010 4703 1812 345 60 -180 £ By
17. 88-11-29 4560 2153 60 50 40 § @
18, 88-12-21 4780 2254 100 60 -160 % P
19. 890126 4700 17.02 275 70 -160 % ¥
20, 890127 4701 1693 110 70 170 % @
21, 890211 4796 1698 30 S0 20 % @
22 890225 4767 2236 40 65 0 § ©d
23, 89.0607 4878 1915 165 65 -170 4 B
24, 900405 4578 1782 40 25 -150 - (W
25 90-07-18 4617 1655 115 20 60 A~ Q)
26. 91:01-10 4771 1614 140 60 20 =+ &
27, 910502 4793 1624 85 85 40 <& Mg
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Fészekmechanizmus katalégus Catalogue of fault plane solutions

Datum lat lon strike dip rake SH

max

28.  91-12-13 4555 21.08 335 25 40 Fw
29.  92-03-02 4591 2156 165 50 180 1
30.  92-05-24 4590 21.51 85 80 50 f‘

31, 92-12-23 45.54 20.95 0 25 100 >
32.  93-01-14 4554 21.04 200 85 -140 el
33.  93-06-01 46.19 16.49 60 85 20 :

34.  93-06-05 46.19 16.71 25 65 -160

¥ X

35.  94-12-03 47.72  16.20 0 40 10
36.  95-09-12 4722 18.14 165 60 170
37.  96-03-28 4691 19.25 9% 75 -20
38.  96-10-09 45.67 22.11 8 55 50
39.  97-03-30 47.69 16.06 75 30 40
40.  97-04-30 4589 16.13 160 70 150
41.  97-05-10 48.10 16.71 50 60 10
42, 97-05-12 4593 16.12 125 75 -160
43.  97-05-30 47.72 16.06 30 85 10
44.  97-06-17 4645 20.72 350 55 -130
45.  97-11-27 4726 19.38 45 55 -110
46.  98-01-18 46.04 1692 340 80 -160
47. 98-01-18 46.03 1693 165 80 150
48.  98-03-11 4793 1642 120 70 -30
49.  98-05-08 47.51 1893 155 55 130
50.  98-05-27 46.10 16.71 315 85 -150
51.  98-06-02 46.05 17.12 0 70 -30
52.  98-06-28 47.49 18.92 60 75 -80
53.  99-01-04 4792 2271 0 25 0
54.  99-03-31 46.24 1629 325 85 -140
55.  99-06-17 46.13 1693 145 80 -10

S & \R ,A( - \"\ t \‘ Ny \\ S e e “t‘ S R \K S x

¥
1

HSLLS 3NV LLYTE0 0NV @ dC0
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Datum lat lon strike dip rake SH

max

56.  99-09-03 46.59 21.12 270 85 170 *
57.  99-09-09 46.12 18.71 55 90 -180 -

58, 99-10-08 4551 2095 60 45 20
9. 99-10-13 4747 1875 100 25 80 { @

60.  00-02-27 4754 1848 325 75 20 e
61. 00-03-12 4576 16.16 170 35 40 *w
62.  00-06-28 47779 17.68 120 30 140
63. 00-07-22 45.74 21.41 70 85 140 *w
64. 00-07-22 45.77 21.38 70 55 -110 >
65. 01-06-27 4772 16.16 15 70 -120 A
66. 01-07-01 4772 16.18 5 85 80 o
67. 01-08-02 45.51 20.96 0 5 -60 F
68.  01-08-26 4739 1837 100 55 50 A~
69. 02-02-23 46.25 1693 220 80 20 t
70.  02-10-23 4754 20.04 115 50 40 r
71.  02-10-25 46.54 17.38 45 75 70 \
72.  02-12-06 46.17 16.65 220 85 -30 *
73.  03-06-27 47.53 20.00 30 30 -100 b
74.  03-08-09 4699 1659 115 65 -40 -
75.  03-08-31 46.08 18.10 335 70 -20 v
76.  03-09-21 4587 17.53 35 85 -140 -
77.  03-11-29 4592 16.20 35 30 -40
78.  03-12-02 4777 19.02 220 75 150 >
79.  03-12-16 46.34 17.07 135 55 -40 >~
80.  03-12-31 46.04 18.27 155 85 160
8l1.  04-05-18 45.69 18.17 40 50 60
82.  04-05-25 4747 17.14 240 85 0
83.  04-06-25 4743 16.95 90 35 30

(P APUe [ 21V IPT10 1 A\ 1T b YCIgIN Ve T YA 12
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Fészekmechanizmus katalégus Catalogue of fault plane solutions

Datum lat lon strike dip rake SH

max

84.  04-08-17 47.57 17.94 45 60 80
85.  04-08-18 4759 17.97 55 60 110

86.  05-03-26 46.54 17.49 5 90 160
87.  05-04-13 46.56 18.17 130 40 -140
88.  05-05-14 46.24 16.16 60 75 60
89.  05-05-16 4729 17.44 50 80 -40
90.  05-08-02 46.14 1646 105 30 110
91.  05-08-30 46.23 16.64 210 80 -40

) t' :!. c 6

~
L

(]
AN

92.  05-09-30 46.74 17.97 80 50 -90
93.  05-12-07 46.17 16.46 5 70 20
94.  05-12-09 46.16 1644 185 80 -30

\\ e %-—rd——bd—"*‘_.ﬂpd—-.’d—\ "" ~

N PONIONYOVS5403

95. 06-01-08 45.50 16.24 20 55 -140
96. 06-09-15 4745 19.83 90 35 -

=
S
¥
1

97. 06-11-23 4821 2258 130 80 -10 -
98. 06-12-31 4740 1934 125 55 20 >4
99.  07-07-09 46.13 16.60 75 85 -40 £
100.  07-07-27 46.23 16.89 195 30 -40 X
101.  07-09-20 45.51 20.61 25 90 170 ol
102.  07-11-18 48.03 19.55 9 75 -60
103.  07-12-16 4703 2129 185 10 0
104.  08-01-18 4721 1743 100 40 40
105.  08-02-07 4586 2066 130 85 -20 >
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A magyarorszagi foldrengések fészekmechanizmusai (1969-2008)
Fault plane solutions of Hungarian earthquakes (1969-2008)

- o
o //'/'{

NF NS 8§ TS TF

Részletek a C mellékletben /"See details"in"Appendix C






