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BEVEZETES

A Pannon-medencében a foldrengés aktivitas a lemezperemi teriiletekhez képest mérsékelt, a
rengések epicentrumainak eloszldsa pedig els6 pillantasra rendszertelennek latszik. Nehéz
eldonteni, hogy a foldrengések izolalt teriileteken, vagy szeizmikusan aktiv vonalak mentén
keletkeznek. Mindenesetre felismerhetd néhany teriilet, ahol viszonylag gyakran fordult eld a
multban foldrengés. Ilyenek pl. Eger és kornyéke, ahol 70 év alatt legaldbb 16 foldrengés és
tobb mint 50 nagyobb utorengés tortént. Komarom és Moér kornyékén, Jaszberény, Kecskemét
¢s Dunaharaszti kozelében szintén jelentds volt az aktivitas egy-egy bizonyos idészakban. Az
alacsony szeizmicitas nem feltétlentil jelenti a foldrengések méretének csekélységét: komoly
épiiletkarokat okozd foldrengésekrél van szd, néhany esetben talajfolyosodast is okozo
gyorsulasokkal (pl. 1763 Komarom, M 6.2; 1911 Kecskemét, M 5.6; 1956 Dunaharaszti, 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 magnituddju rengések lehetségesek, de nem gyakoriak a Pannon-
medencében (Toth et al., 2002a).

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

Az altalanos ismeretszerzésen tulmenden a foldrengés elleni védekezéshez is fontos segitséget
nyujt a szeizmicitas pontos ismerete. Egy teriilet foldrengés veszélyeztetettségét csak komplex
szeizmologiai, geofizikai, geoldgiai ismeretek alapjan lehet meghatarozni. A legfontosabb
informécio, mely mennyiségileg meghatarozza a foldrengésveszélyességet, a teriilet foldrengés
torténete, illetve a jelenkori rengések ismerete. Ehhez nyujt kardinalis fontossagl segitséget a
foldrengés monitorozas, a foldrengések megfigyelése, mérése és paramétereinek
meghatarozasa.

Magyarorszagon a foldrengésméro allomasok szdma és mindsége 1995-ben érte el azt a szintet,
hogy a lakossag altal érzékelt valamennyi rengést a halozat nagy valoszinliséggel detektalja. Ez
nagyrészt annak a szeizmikus megfigyeld haldzatnak volt kdszonhetd, melyet a Paksi
Atomerdmi létesitett az atomerdmii telephely tagabb kornyezetében. Ekkor valt lehetévé a
lokalis foldrengések hipocentrumanak szamitdsa. A mérdhalozat 2016-ban ismét nagyot
fejlodott, ot lyukszeizmograf allomas épiilt és kezdte meg miikodését.

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 Gsszegytijtottiink. A célteriilet a 45.5-49.0 E szélesség és 16.0-23.0 K hosszisag
altal hatarolt f6ldrajzi tartomany. Reméljiik, hogy hasznat latjak munkanknak mindazok, akik
foldtudomanyi kutatasaikban felhasznaldi 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
(47.9 N; 20.4 E) at least sixteen earthquakes with more than fifty greater aftershocks occurred
over a time interval of some 70 years. Komarom and Mér area (47.4-47.8 N; 18.2 E), Jaszberény
(47.5N; 20.0 E), Kecskemét (46.9 N; 19.7 E) and Dunaharaszti (47.4 N; 19.0 E) 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; 1956 Dunaharaszti 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 as the Paks
Nuclear Power Plant Ltd. installed a network of high quality digital seismographs. For the first
time, this network made it possible to detect and locate small magnitude local seismic events
in most parts of the country. In 2016, the network significantly developed again, as five new
borehole stations were built and began operations.

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
45.5-49.0 N and longitudes 16.0-23.0 E.



1.
OSSZEFOGLALAS

A 2018. ¢év szeizmikus szempontbol 0sszességében atlagosan aktiv idOszaknak tekinthetd
Magyarorszagon, bar az érezhetd rengések szama az atlagosnal kevesebb, minddssze hdrom
volt. Az év folyaman 1285 szeizmikus eseményrdl szereztink tudomast a 45.5-49.0 E
szélességi €s 16.0-23.0 K hosszlsagi koordinatak altal hatarolt teriileten, amelyek koziil 321
volt természetes eredetli foldrengés, 964 pedig robbantas.

Az észlelt foldrengések mérete a -0.3<Mr<3.4 lokalis magnitidd tartomanyba esett. A
fészekmélység jellemzden sekély, csak néhany esetben nagyobb 10 km-nél.

A koébanyarobbantasok szeizmikus magnitidéi a 0.1<M1<2.6 tartomanyban voltak, a
fészekmélységiik pedig minden esetben nulla.

Az évben 0sszesen harom olyan foldrengés volt, melyet a lakossag is érzett.

A legnagyobb miiszeresen meghatarozott magnitadéja rengés 3.4 MiL, mig a legnagyobb
foldrengés intenzitds, melyet Magyarorszag teriiletérél az év folyaman jelentettek 4 EMS
fokozatl volt. Foldrengés kovetkeztében épiiletkarok nem keletkeztek.

A rengések mindegyike tobbé-kevésbé ismert forrdszonahoz kothetd. A Vértes hegységben, a
Komérom — Berhida koz¢ eso teriileten, a Mori-arok forraszonadban most is szdmos foldrengést
regisztraltunk. Ennek egyik, nem szeizmotektonikai magyarazata az allomashal6zat fokozott
érzékenysége ezen a teriileten.

Marcius 7-én délelétt 2.3 ML magnitaddji foldrengés pattant ki Somogy megyében, Vése
kozelében. A rengés az epicentrum térségében érezhetd volt, intenzitasa elérte a 4 EMS fokot.

Aprilis 21-én reggel 2.0 ML magnitad6ji foldrengést éreztek a Méri-arok kornyékén, Csokakd
térségében. A rengés intenzitdsa 4 EMS fokra becsiilhetd az epicentrum kornyezetében. A
foldrengés csak kis teriileten volt érezhetd.

Augusztus 29-én délutan 3.0 ML magnitadoju foldrengést éreztek Gyékényes térségében. A
rengés intenzitasa 3-4 EMS fokra becsiilhetd az epicentrum kdrnyezetében. A foldrengés csak
kis tertileten volt érezhetd.



1.
SUMMARY

2018 was an average active year for Hungarian seismicity, however, the number of felt
earthquakes was relatively low, only three. Out of the 1285 seismic events located within the
area bounded by latitudes 45.5-49.0 N and longitudes 16.0-23.0 E, 321 were identified as
natural earthquakes and 964 were known as explosions, mostly quarry blasts.

The magnitude of the earthquakes was in the range of -0.3< Mv <3.4. Each of the earthquakes
had shallow focal depth typically less than 10 km.

The seismic magnitude of the quarry blasts was in the range of 0.1<ML<2.6 with zero focal
depth.

During the year, only three earthquakes were reported as felt.

The highest magnitude assigned to a shock was 3.4 ML while the highest intensity reported
during the year was 4 EMS. No building damage was reported during the year.

All detected and located earthquakes can be connected to more or less well-known source
zones. A number of earthquakes were located in the Komarom — Berhida region, in the well-
known source zone of the Mér graben. In addition to the undoubted current activity of this area,
the high number of detected low magnitude events is partly due to the increased sensitivity of
the network here.

On March 7", a 2.3 ML magnitude earthquake occurred in Somogy County, near to Vése. The
quake was reported felt from the epicentral area. The maximum intensity was estimated around
4 EMS at the epicentral area.

In the morning of April 21%, a 2.0 ML magnitude earthquake was felt in the Mor Graben area,
near to Csokakd. The maximum intensity was estimated 4 EMS. The earthquake was felt in a
small area.

In the afternoon of August 29" a 3.0 ML magnitude earthquake was felt at Gyékényes area.
The maximum intensity was estimated 3-4 EMS. The earthquake was felt in a small area.



2.

FOLDRENGES MEGFIGYELO ALLOMASOK
MAGYARORSZAGON

2018-ban 32 éallandd szeizmograf allomas miikodott Magyarorszagon, melyek kozil ot
lyukszeizmograf, huszonhét felszini allomés. Az allomasok koziil tizenhetet a GeoRisk
Foldrengés Mérnoki Iroda Kft., tizenotot pedig az MTA CSFK Geodéziai és Geofizikai Intézet
(MTA CSFK GQGI) lizemeltetett (2.1. Tablazat és 2.1. 4bra).

Szélessavu lyukszeizmograf allomdsok

Az év folyamén 5 modern szélessavu lyukszeizmograf dllomas miikodott (PKB1, PKB2, PKB3,
PKB4, PKBS5). Az allomasokon az érzékeld 3 komponenses szélessavii Nanometrics Trillium
Posthole szeizmométer, mely 150 m-es béléscsovezett furdlyuk aljara van telepitve. A felszini
aknaban elhelyezett digitalizal6, adatgyiijté és kommunikacios egység Nanometrics Centaur
CTR-3. Mindegyik allomas internet 6sszekottetéssel rendelkezik.

Szélessavu felszini allomasok

2018-ban 15 szélessavu felszini szeizmologiai dlloméas miikodott (ABAH, AMBH, BEHE,
BSZH, BUD, CSKK, EGYH, KOVH, LTVH, MORH, MPLH, PSZ, SOP, TIH, TRPA). Az
allomésok nagy részénél az érzékeld 3 komponenses szélessavu Streckeisen STS-2, illetve
STS-2.5 szeizmométer; az érzékeld jele EarthData PS-6-24 digitalizaldo egységen at jut a
SeisComp szoftverrel felszerelt adatgyijtd szamitdégépre. Az AMBH, CSKK, EGYH, LTVH
¢s TIH allomasokon Giralp CMG-3T szeizmométer ¢s Giiralp CMG-DM24S3-EAM
adatgytijtd egység taldlhat6. Mindegyik allomas internet dsszekottetéssel rendelkezik.

Rovidperiodusu felszini allomasok

A 13 rovidperiddusu felszini allomas koziil tiz teljesen azonos mérdeszkozzel van felszerelve.
Ezeken Giiralp CMG-40T rovidperiddusa, 3 komponenses szeizmométer és Giiralp CMG-
DM24S3-EAM digitalizal6 és adatgytijtd mikodik, folyamatos regisztralassal. Egy alloméson
(CSKK) Kinemetrics SS-1 szenzor és Giiralp CMG-DM24S3-EAM digitalizal6 és adatgytijtd
miikédik. Tovabbi két allomason (NADP és PNNH) pedig Lennartz LE-3D szenzor, MARS-
88MC digitalizal6 ¢s SeisComP PC. Mindegyik allomas internet 0sszekottetéssel rendelkezik.

GeoRisk adatkézpont (www.foldrenges.hu)

Az 0Osszes mérdalloméason regisztralt adatot egy felhd alapu adatkdzpontban gytjtjiik és
dolgozzuk fel. Az adatok kozel valds idoben, egy erre a célra kifejlesztett protokoll (SeedLink)
felhasznaldsaval jutnak el az adatkdzpontba. Az adatok atlagos késése a valds idohoz képest 10
masodperc koriili. Minden allomas digitalis adataibdl napi szeizmogramok késziilnek kép
formatumban. A képi szeizmogramok egyrészt az érdekl6dok tajékoztatasat, masrészt a
miikddés ellendrzését is szolgaljak. Ezek a szeizmogramok is kozel valos idejliek.

Az események hullamfazisainak koriiltekintd manuélis kimérése alapjan allitjuk 6ssze havonta
a fazisadatokat (kimérési adatokat) tartalmazo jelentést. A fazisadatok felhasznalasaval —a sajat
adatokat kiegészitve a szomszédos orszagok szeizmologiai intézményeinek hasonld adataival
(2.2. abra) — havonta eseménylista késziil (Havi Jelentés és Havi Foldrengés Tajékoztato), mely
a helyi és regiondlis foldrengések hipocentrum adatait tartalmazza.



A mérési adatok, szeizmogramok ¢€s a kiértékelés tovabbi eredményei nagyrészt nyilvanosan
elérhetdk az interneten is a www.foldrenges.hu oldalon.

Atlagos zaj- (talajnyugtalansag) viszonyokat feltételezve a magyarorszagi szeizmologiai
halézat jelenlegi észlelési képessége Mr=1.0-2.0 magnitudd koriil van. Az orszag kozépso
részén lényegesen alacsonyabb, a hatarok kornyékén kissé magasabb az érzékenységi kiiszob.
Ez azt jelenti, hogy a lakossag altal érzékelt valamennyi rengést a halozat nagy valdszintiséggel
detektalja.

HUN-Reng virtualis szeizmologiai hadlozat

A kommunikaci6 fejlédése, a valos idejli adatatvitel és az azonos adatatviteli protokoll
(SeedLink) Europa-szerte elterjedt hasznalata lehetévé tette, hogy idegen allomésok adatait is
fogadjuk kozel valds iddben ugyantgy, mint a sajat allomasainkét (2.2. Tablazat). Az Gsszes
elérhetd hazai és kiilfoldi allomasok mérési adatainak felhasznalasaval a foldrengések
paraméterei még pontosabban, megbizhatobban szamithatok ki. Ezen kiviil a nagyszami
alloméas adatahoz valo valos idejii hozzaférés lehetévé tette egy automatikus foldrengésjelzo
rendszer elinditasat is. Ez a rendszer automatikusan képes felismerni a foldrengéseket, és azok
paramétereit néhany percen beliil kiszamitja, térképen és listan automatikusan meg is jeleniti.
Az online foldrengés informacid elsésorban gyors tajékoztatasul szolgal (www.foldrenges.hu,).
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2.

SEISMOGRAPH STATIONS IN HUNGARY

In 2018, there were 32 permanent seismograph stations running in Hungary: five borehole
stations and twenty seven surface stations. Seventeen of the permanent stations were operated
by GeoRisk Earthquake Engineering Ltd. and fifteen of them by Geodetic and Geophysical
Institute, Research Centre for Astronomy and Earth Sciences, Hungarian Academy of Sciences
(MTA CSFK GGI). (Table 2.1 and Fig. 2.1)

Broadband borehole stations

During the year, five modern broadband borehole stations were in operation (PKB1, PKB2,
PKB3, PKB4, PKB5). Nanometrics Trillium Posthole 3-component broadband seismometers
are installed in the bottom of a 150 m deep steel cased borehole at the stations. Nanometrics
Centaur CTR-3 digitizers and acquisition systems, along with the communication units are
arranged in a small pit. Each station has a connection to the Internet.

Broadband surface stations

Fifteen broadband surface stations (ABAH, AMBH, BEHE, BSZH, BUD, CSKK, EGYH,
KOVH, LTVH, MORH, MPLH, PSZ, SOP, TIH, TRPA) were running during the year. Most
of these stations have Streckeisen STS-2 or STS-2.5 very broadband seismometers as sensors
and EarthData PS-6-24 digitizer. Linux PC’s with SeisComP software have been used as data
acquisition systems. Five stations (AMBH, CSKK, EGYH, LTVH and TIH) are equipped with
Giiralp CMG-3T seismometer and Giiralp CMG-DM24-S3-EAM data acquisition module.
Each station has a connection to the Internet.

Short period surface stations

Out of the thirteen short period stations ten have have similar hardware. These stations are
equipped with Giiralp CMG-40T short period seismometers and Giiralp CMG-DM24S3-EAM
digital acquisition system. One of the stations, CSKK has Kinemetrics short period SS-1
sensors, and Giiralp CMG-DM24S3-EAM digital acquisition system for recording and
communication with the Data Centre. Two stations, NADP and PNNH have Lennartz LE-3D
sensor, MARS-88MC digital acquisition system and SeisComP PC for recording. Continuous
data are recorded at each short period station. Each station has a connection to the Internet.

GeoRisk Data Centre (www.foldrenges.hu)

All recorded data from each station are transmitted to and processed at a cloud based Data
Centre. 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.

A careful manual offline analysis is used for event identification and picking the phases on each
recorded seismogram. Merging the phase data of the Hungarian network and the same kind of
available data sets from neighboring 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.

Data that are collected by the Data Centre are published in a variety of formats on the internet
at www.foldrenges.hu.
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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 1.0-
2.0 ML, somewhat lower in the middle of the country and a little higher towards the border
regions. This means that in most parts of the country it is very unlikely that felt events go
undetected.

HUN-Reng Virtual Seismic Network

Development in communication technology and standardized communication protocols,
software packages made available to access near real time data of stations beyond the domestic
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 (www.foldrenges.hu). The present
configuration of the HUN-Reng virtual seismic network is shown in Table 2.2.
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Seismograph Stations

2.1. Tablazat Magyarorszagi szeizmoldgiai allomasok, miiszerek és alapkdzet

Szeizmologiai dllomasok

Table 2.1. Seismic stations in Hungary, instrumentation and lithology

Kod o, L. 3 » Allomas Erzékel6 e
T Szélesség [ Hosszusag | Magassag | Alapkdzet tipusa tipusa Adatgylijté tipusa | Szerv.
L Latitude | Longitude | Elevation | Foundation | Station type |Sensor type el Or;
Location & L P equipment B
(N) (E) (m) (1) (2) (3) (4)
ABAH kézet CMG-DM2453-
Abadjker | 482961 | 212395 173 o 3CBB STS-2.5 A GGl
AMBH | 463501 | 207258 | 91 uledek sces | cmgar | CMEDM2S- 46
Ambrdzfalva alluvium EAM
BEHE 46.4704 | 16.7757 298 tledék 3CBB T2 |PoB-24+ SeisComPl o
Becsehely alluvium PC
BSZH | 47,2096 | 20.2670 82 Uledék 3CBB STS-2.5 PS-6-24 GGl
Besenyszog alluvium + SeisComP PC
BUD 47.4836 | 19.0239 196 dolomit 3CBB T2 |PoB-24+ SeisComPl )
Budapest dolomite PC
CSKK dolomit CMG-DM24S3-
coskakg | 47:3631 | 18.2605 319 ing 3CBB CMG-3T A GGl
oYM 1474171 | 173318 | 225 kGzet sces | cmgar | CMEDMS- G
Egyhdzaskesz6 rock EAM
KOVH 1 460883 | 18.0999 270 mészk6 3CBB STS-2.5 PS-6-24 GGl
K6vagotottos limestone + SeisComP PC
LTVH 47.3849 | 21.9007 121 homok 3CBB cMG-3T | CMGDM24S3- GGl
Létavértes sand EAM
MPLH kézet PS-6-24
1702 | 17. 2.
Magyarpolany| 47170 7.5395 307 o 3CBB STS25 | oo GGl
MORH granit PS-6-24
46.2149 | 18.64 1 BB TS-2 |
Moéragy 6 9 8.6435 35 granite 3¢ STS + SeisComP PC GG
NADP” kézet MARS-88MC+
Nadap 47.2577 | 18.6176 210 o 3CSP LE-3D il pe GR
PENC 47.7905 | 19.2817 250 Uledék 3CsP cmG-aor | CMGDM2453- GR
Penc alluvium EAM
PKS2 46.4920 | 19.2131 106 homok 3CsP cmG-aor | CMGDM2453- GR
Kecel sand EAM
PRBL 1 46,7843 | 18.7922 178 tledék 3CBB | TC20-PH2 CTR3 GR
ElGszallas alluvium
PKB2 | 466744 | 19.2419 92 tledék 3CBB | TC20-PH2 CTR-3 GR
Akaszto alluvium
PKB3 1 464238 | 19.1949 110 tledek 3CBB | TC20-PH2 CTR-3 GR
Csaszartoltés alluvium
PKB4 46.4963 | 18.6038 172 tledek 3CBB | TC20-PH2 CTR-3 GR
Kolesd alluvium
PKBS 46.5950 | 18.7356 184 tledék 3CBB | TC20-PH2 CTR-3 GR
Pusztahencse alluvium
PKS6 46.5998 | 19.5645 120 homok 3CSP cmG-aor | CMGDM2453- GR
Bdcsa sand EAM
PKS7 1 47.0473 | 19.1609 95 agyag 3CsP cmG-aor | CMGDM2453- GR
Kunszentmiklés mud EAM
PKS9 | 465870 | 182789 | 240 05z 3csp | cmg-aor | CMEDM2453 ) gp
Tamasi loess EAM
PKSG dolomit CMG-DM24S3-
Cant 47.3918 | 18.3907 200 ot 3CSP CMG-40T A GR
PKSM 46.2119 | 18.6413 170 granit 3Csp cMG-aor | CMEDM2453- GR
Moragy granite EAM
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Szeizmolégiai dllomasok

Seismograph Stations

Kéd . L i " Allomas Erzékel6 e
T Szélesség | Hosszusag | Magassag | Alapkdzet - - Adatgydijté tipusa | Szerv.
R .
Cod.e Latitude | Longitude | Elevation | Foundation | Station type | Sensor type ecPrdlng Org.
Location equipment
(N) (E) (m) (1) (2) (3) (4)
PKSN 46.8970 | 19.8667 110 homok acsp | cme-or | CMGDM2453- GR
Nyarl6rinc sand EAM
ST | az72s00 | 180343 | 473 | %M 1 3cep | cmguaor | MEDM2SI gy
Tés dolomite EAM
PKSV 45.8885 | 18.2521 420 meszk acsp | cmg-or | CMG-DM24S3- GR
Villany limestone EAM
PNNH"™ l6sz MARS-88MC+
Pannonhalma 47.5525 17.7611 280 loess 3CSP LE-3D SeisComP PC GR
pPSz andezit PS-6-24 GEOFON
Piszkéstetd 47.9184 | 19.8944 940 andesite 3CBB ST5-2 + SeisComP PC /GGl
Sop 47.6833 | 16.5583 260 gneisz 3CBB STS-2 PS-6-24 GGl
Sopron gneiss + SeisComP PC
TIH kézet CMG-DM24S3-
Tihany 46.9001 17.8877 183 rock 3CBB CMG-3T EAM GGI/MFGI
TRPA andezit PS-6-24
Tarpa 48.1304 22.5391 113 andesite 3CBB STS-2 +SeisComP PC GGl

* MUkodés kezdete / Open date: 2018.08.15.
** M(kodés kezdete / Open date: 2018.03.01.

(1)

3C - 3 komponenses szeizmométer / three component seismometer

SP — rovid periddusu szeizmométer / short period seismometer
BB — széles savu szeizmométer / broad band seismometer

()

CMG-40T — Glralp révidperiédusu szeizmométer / Guralp short period seismometer
CMG-3T — Guralp széles savu szeizmométer / Glralp broad band seismometer

TC20-PH2 — Nanometrics Trillium széles savu lyukszeizmométer /
Nanometrics Trillium Compact Posthole broadband seismometer
LE-3D — Lennartz 3 komponenses 1Hz-es geofon / Lennartz three directional 1Hz geophone

(3)

PS-6-24 — Earth Data digitalizal6 / Earth Data digitizer

CMG-DM24S3-EAM — Guiralp adatgy(ijt6 / Glralp data acquisition module
SeisComP — GEOFON Seismological Communication Processor

CTR-3 — Nanometrics Centaur adatgy(ijt6 / Nanometrics Centaur data acquisition module

MARS-88MC — Lennartz adatgydjté / Lennartz data acquisition system

(4)

GR — GeoRisk Foldrengés Mérnoki Iroda Kft. / GeoRisk Earthquake Engineering Ltd.
GEOFON — GEOFON Program GFZ Potsdam / GEOFON Program GFZ Potsdam
MFGI — Magyar Foldtani és Geofizikai Inzézet / Geological and Geophysical Institute of Hungary
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STS-2 / STS-2.5 — Streckeisen széles savu szeizmométer / Streckeisen broadband seismometer

GGl — MTA CSFK Geodéziai és Geofizikai Intézet / Geodetic and Geophysical Institute, MTA CSFK
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7

Iz
-

7 7. T JDTT T

j /'.Tffv'

Z

T

2.1. abra Szeizmoldgiai allomasok Magyarorszagon 2018-ban (részletek: 2.1. Tablazat)

Figure 2.1. Seismograph stations in Hungary in 2018 (See Table 2.1. for details)
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2.2. abra A hipocentrum meghat
Figure 2.2. Seismograph stations used for hypocenter determination
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Seismograph Stations

2.2. Tablazat HUN-RENG virtualis szeizmologiai halozathoz felhasznalt fizikai halézatok

Table 2.2. Physical networks used in HUN-RENG virtual seismic network

Szeizmologiai dllomasok

Halézat kédja” Az lizembentarté halézat
Network code” Operating network
cu CariUSGS Caribbean Network
USGS, Golden, CO
cz Czech Seismic Network
Geophysical Institute, Czech Academy of Sciences
FB Seismic Network of Federation of Bosnia and Herzegovina
GE GEOFON
GEOForschungsNetz (Geo Research Network)
GT Global Telemetered Southern Hemisphere Network
USGS Albuquerque Seismological Laboratory
HM GeoRisk Earthquake Engineering, Hungary
Hungarian National Seismological Network
HU Institute of Geodesy and Geophysics, Research Centre for Astronomy and Earth
Sciences
I IRIS/IDA Network
University of California, Scripps Institute of Oceanography
U IRIS/USGS Network
USGS Albuquerque Seismological Laboratory
P Japan Meteorological Agency Seismic Network
Japan Meteorological Agency Seismic, Tokyo Japan
MK Seismological Observatory Skopje,
Republic of Macedonia (MK)
MN MEDNET
Instituto Nazionale di Geofisica, Italy
Malaysian National Seismic Network
MY . . .
Malaysian Meteorological Service
NZ New Zealand National Seismograph Network
Institute of Geological & Nuclear Sciences, Wellington, New Zealand
OF Austrian Seismic Network
ZAMG - Central Institute for Meteorology and Geodynamics
pL Polish Seismological Network
Polish Academy of Sciences, Warsaw
RO Romanian Seismic Network
National Institute for Earth Physics, Romania
S Serbian Seismological Network
Seismological Survey of Serbia
sk Slovak National Seismic Network
Geophysical Institute, Slovak Academy of Sciences
sL Slovenia Seismic Network
Slovenia Geological Survey, Ljubljana

"FDSN (International Federation of Digital Seismograph Networks) kéd
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3.

ESEMENYLISTA

ES

FOLDRENGES FESZEKPARAMETEREK

A FOLDRENGES FESZEKPARAMETEREK MEGHATAROZASA

A fészekparaméterek rutinszerti kiszamitasahoz a HYPO71PC programot hasznaltuk (Lee and
Lahr, 1975). A kimérés ¢és magnitidd meghatarozds a K. Stammler altal készitett

SeismicHandler program segitségével tortént.

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 stilyoztuk. 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 kozeli foldrengés

kéregfazis adatain alapul (Monus, 1995).

Sebesseg (vp) Mélység Vastagsag
[km/s] [km] [km] vR/vs
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. SeismicHandler software package by K. Stammler has been used for phase picking
and magnitude determination.

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 (Ménus, 1995).

Velocity (vp) Depth Thickness -
[km/s] [km] [km] Pvs
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 paraméterek

FOLDRENGESEK LISTAJA / LIST OF EARTHQUAKES

Nap Kipattanéasi Féldrajzi Mélys. ML Iuax Helyszin
idé uUTC koordinatak (km) (EMS)
66 pp mp Lat Long
Day Origin time Geographic Depth ML Tuax Locality or Region
UTC coordinates (km) (EMS)
hr mn sec Lat Long

JANUAR / JANUARY, 2018

01 4:33:46.2 48.696N 19.717E 5 1.8 - Slovakia

01 7:10:45.5 47.296N 18.160E 9 0.5 - Balinka

01 7:50:31.8 47.324N 18.178E 4 1.0 - Balinka

01 23:20:51.3 46.085N 16.366E 13 2.2 - Croatia

02 7:28:56.6 48.703N 19.721E 10 1.5 - Slovakia

03 2:28:50.2 47.993N 20.499E 9 1.7 - Bukkzsérc
04 10:27:53.4 46.114N 16.485E 10 2.1 - Croatia

04 19:32:36.8 46.038N 16.062E 15 1.9 - Croatia

05 0:27:07.0 47.021N 16.993E 0 1.6 - Mikosszéplak
05 12:16:20.0 47.290N 18.263E 9 0.0 - Fehérvarcsurgd
06 3:56:52.2 47.165N 19.770E 0 1.5 - Cegléd

09 0:53:22.4 45.755N 18.865E 9 1.5 - Croatia

10 8:11:30.1 48.076N 20.707E 0 1.5 - Miskolctapolca
12 1:31:28.0 48.020N 20.468E 2 2.1 - Répéashuta
12 8:17:11.3 47.187N 17.822E 14 1.0 - Harskit

13 9:25:05.3 46.158N 18.295E 10 0.4 - Vasas

14 20:33:10.8 47.392N 18.212E 4 -0.1 - Mor

15 23:03:10.6 47.507N 18.199E 8 0.6 - Bokod

16 23:56:49.2 46.034N 21.426E 9 2.5 - Romania

17 4:47:53.0 47.364N 18.443E 10 1.0 - Gant

17 5:49:50.6 47.844N 18.386E 10 2.0 - Slovakia

17 8:47:35.7 48.087N 20.663E 8 1.5 - Bukkszentlaszld
17 9:13:27.9 47.823N 18.464E 10 1.6 - Slovakia

17 12:15:15.0 47.815N 18.479E 1 1.6 - Slovakia

17 18:02:26.4 47.623N 17.972E 16 1.7 - Béabolna

18 3:20:42.4 47.840N 18.393E 10 1.0 - Slovakia

19 1:36:05.4 47.223N 18.348E 15 1.2 - Moha

19 22:22:22.3 47.981N 19.261E 1 1.3 - Szente

22 10:14:00.8 45.738N 21.168E 12 2.2 - Romania

23 11:14:45.2 47.497N 18.693E 8 1.9 - Herceghalom
23 21:44:49.4 47.437N 18.345E 10 0.5 - Oroszlany
23 22:18:39.1 45.638N 21.486E 10 1.5 - Romania

25 0:15:56.3 47.847N 18.392E 10 1.8 - Slovakia

25 7:05:01.1 46 .257N 19.785E 6 2.0 - Ruzsa

26 14:24:46.5 46.152N 16.059E 10 2.0 - Croatia

27 9:43:30.9 46.105N 17.069E 10 1.3 - Croatia

27 16:10:58.9 46.145N 17.063E 5 2.0 - Croatia

29 1:16:15.8 46.437N 16.153E 10 1.8 - Slovenia

29 21:22:08.5 47.383N 18.250E 5 0.1 - Mor

30 4:43:54.4 46.125N 16.539E 12 1.5 - Croatia

30 16:15:54.1 46.169N 16.543E 14 1.6 - Croatia

31 10:20:20.3 48.100N 20.694E 5 1.3 - Pereces
FEBRUAR / FEBRUARY, 2018

01 9:38:26.9 46.985N 22.320E 5 2.0 - Romania

02 2:11:43.5 47.844N 18.359E 8 1.1 - Slovakia

02 8:30:17.4 47.455N 18.874E 6 1.8 - Biatorbagy
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Foldrengés paraméterek

03 14:14:25.5 48
04 21:28:38.5 47
04 22:55:38.1 47.
05 12:53:47.3 47.
06 11:43:41.2 45
09 18:29:06.7 47
09 22:50:07.8 47
10 12:31:33.5 46
11 4:08:43.8 47
12 11:04:27.7 47
14 23:51:30.0 47
15 11:13:02.1 48.
15 14:25:11.0 47.
19 10:09:13.3 46
20 12:00:50.9 48.
20 13:56:24.5 45
21 0:50:02.2 47
22 0:44:25.7 47
22 8:37:04.5 47
22 11:30:35.7 47
23 1:32:27.3 45,
23 10:29:28.3 47
24 8:46:49.8 47
25 2:15:29.1 47
25 8:00:26.0 47
26 8:13:25.2 47
26 11:30:38.8 48.
MARCIUS / MARCH, 2018
02 2:37:40.9 47
03 9:59:25.3 45
03 23:40:59.2 45,
06 11:50:50.1 47
06 12:21:53.3 47
06 12:34:54.3 47
07 11:22:23.7 46
08 8:30:15.9 47
08 9:05:29.0 47
08 9:26:13.8 46.
08 10:52:00.4 45
09 10:31:35.5 48
10 13:48:57.0 47
11 6:49:55.3 45
11 21:18:31.5 46.
12 0:53:56.1 45
12 17:21:47.6 46 .
14 18:20:31.5 46 .
15 0:32:42.6 46
16 7:15:49.0 46.
16 8:20:12.1 47
16 8:35:06.1 48.
16 9:02:28.0 46 .
17 5:22:20.9 47
17 14:15:15.2 47
17 22:29:18.9 47
18 1:50:38.3 47
18 17:51:04.8 46.
20 1:01:06.0 46.
24 10:02:57.5 46.
24 14:52:46.0 47.
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.426N
.491N

827N
845N

.505N
.336N
.368N
. 270N
.482N
.306N
.373N

835N
075N

. 250N

892N

.568N
.323N
.439N
.453N
. 447N

851N

.437N
.630N
.423N
. 377N
.246N

149N

.657N
.614N

848N

.437N
.368N
.379N
.376N
.477N
.393N

980N

. 745N
.300N
.311N
.596N

042N

.663N

086N
149N

.241N

095N

.368N

988N
998N

.405N
.359N
.356N
.383N

072N
112N
175N
926N

22
18
18

17
18

18
18
18
21
17
18

20

18

18

17

18
19

18
18
18
17
18

22
18
18
18

16
22
17

17
22
18
21
22
18
18
18
18
17
16
18

.281E
.459E
.420E
16.
.760E
.537E
18.
19.
.344E
.512E
.387E
.244FE
.292E
.480E
20.
.680E
17.
18.
18.
18.
18.
.713E
18.
.504E
18.
.669E
18.

01l6E

070E
829E

927E
937E
841E
857E
844E
127E
033E
102E

954E

.611E
.392E
17.

125E

.241E
.289E
.261E
.291E
L227E
19.
.322E
.452E
.593E
.255E
18.
.396E
.582E
.004E
1l6.
.330E
.664E
.294E
.265E
.308E
.215E
.257E
.260E
.238E
.045E
.510E
.289E
21.

002E

870E

110E

895E

10

10

12

14

10
10
11

11
11
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Hypocenter Parameters

Ukraine
Szarliget
Slovakia
Austria
Croatia
Lovasberény
Sar
zakanyszék
Oroszlany
Lovasberény
Gant
Slovakia
Szentimrefalva
Hidas
Slovakia
Serbia
Dudar
Biatorbagy
Biatorbagy
Biatorbagy
Radfalva
Etyek
Babolna
Csakvar
Nagyveleg
Németbéanya
Slovakia

Bajna
Serbia
Croatia
Pusztavam
Csdkakd
Mor

Vése
Bokod
Haléasztelek
Romania
Croatia
Slovakia
Fehérvarcsurgd
Croatia
Croatia
Romania
Croatia
Croatia
Nagyatad
Romania
Csdkakd
Slovakia
Romania
Pusztavam
Csdkakd
Csdkakd
Mor
Croatia
Croatia
Zobékpuszta
Napkor



Hypocenter Parameters Foldrengés paraméterek

26 2:07:13.8 47.381N 18.070E 0 0.2 - Str

26 9:45:35.7 45.593N 17.292E 13 1.8 - Croatia

27 1:30:48.0 47.417N 18.035E 1 1.0 - Aka

30 10:36:23.5 47.028N 22.411E 14 1.8 - Romania

30 12:08:45.8 46.943N 22.019E 14 1.9 - Romania
APRILIS / APRIL, 2018

05 2:51:37.9 47.745N 18.090E 15 1.8 - Komarom

05 16:36:21.5 47.634N 17.959E 4 1.7 - Babolna

08 0:49:51.9 47.706N 18.990E 7 1.8 - Pilisszentl&aszl6
08 19:14:14.3 47.339N 18.256E 4 0.5 - Csékaks

08 21:35:05.3 46.259N 16.140E 10 1.3 - Croatia

16 10:49:13.9 45.741N 20.837E 4 1.9 - Romania

16 11:26:30.4 48.887N 20.644E 6 1.6 - Slovakia
17 7:14:21.8 47.427N 18.254E 10 1.2 - Pusztavam
21 7:58:00.6 47.356N 18.272E 9 2.0 4 Csékaks

21 8:04:48.7 47.342N 18.275E 10 0.7 - Csakberény
21 8:15:39.1 47.404N 18.206E 10 0.3 - Pusztavam
21 8:34:56.5 47.391N 18.224E 6 0.5 - Mér

21 21:58:03.6 47.382N 18.230E 4 -0.1 - Mér

21 22:16:52.7 47.283N 18.182E 7 -0.3 - Isztimér
23 2:14:27.6 47.384N 18.227E 5 0.1 - Mér

23 9:35:39.3 47.548N 16.360E 3 1.0 - Austria

24 0:53:57.5 45.809N 18.158E 15 0.5 - Dravacsehi
25 13:00:23.0 47.603N 16.531E 8 1.6 - Austria

25 18:14:58.2 47.499N 18.622E 1 1.1 - Bicske

26 20:44:43.3 47.393N 18.199E 1 0.5 - Mér

27 8:03:24.3 47.127N 19.077E 16 1.9 - Apaj

27 8:20:55.3 45.589N 17.425E 10 1.7 - Croatia

27 9:13:37.3 48.626N 21.568E 2 2.1 - Slovakia
28 22:32:35.2 47.370N 18.245E 4 -0.1 - Mér

MAJUS / MAY, 2018

02 7:19:15.6 47.413N 18.240E 4 0.8 - Pusztavam
02 21:19:08.9 45.992N 18.441E 10 1.1 - Szederkény
04 2:56:22.9 47.147N 19.068E 15 1.5 - Apaj

04 22:21:22.9 47.248N 17.425E 10 0.5 - Papasalamon
04 23:13:28.3 47.389N 18.219E 1 0.1 - Mér

05 0:44:08.8 47.611N 20.332E 5 1.7 - Atany

07 7:54:25.0 45.624N 18.277E 10 0.9 - Croatia

07 18:54:36.2 47.374N 18.251E 5 0.2 - Mér

07 18:55:52.4 47.391N 18.239E 2 0.2 - Mér

07 21:23:57.9 48 .459N 17.338E 9 1.8 - Slovakia
08 23:45:49.7 45.754N 17.899E 4 1.3 - Croatia

11 8:19:32.9 45.815N 21.631E 10 1.9 - Romania

12 23:50:42.5 47.872N 18.850E 7 2.4 - Marianosztra
13 10:14:08.6 45.902N 17.185E 21 1.4 - Croatia

17 17:04:49.4 46.125N 16.462E 8 2.1 - Croatia

18 11:19:15.8 45.581N 17.295E 10 1.8 - Croatia

21 3:05:36.8 47.356N 18.260E 8 0.7 - Csékakd

21 14:31:41.4 47.019N 17.625E 11 1.2 - Ocs

25 0:09:05.5 45.780N 17.694E 6 1.0 - Croatia

25 13:50:02.4 45.567N 17.319E 10 1.7 - Croatia

26 11:34:14.1 47.838N 16.215E 8 1.8 - Austria

28 4:04:26.9 48.900N 22.754E 7 2.1 - Ukraine

29 13:51:37.2 45.588N 16.325E 10 2.3 - Croatia
JONIUS / JUNE, 2018

01 6:48:39.3 47.374N 18.410E 8 1.4 - Gant

06 8:48:37.3 45.584N 17.333E 12 1.7 - Croatia
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Foldrengés paraméterek

06 10:52:19.2
07 2:50:57.2
07 17:24:04.1
07 17:34:18.9
15 5:51:48.3
15 6:23:05.5
15 17:30:43.9
15 19:17:18.9
16 7:35:33.3
16 22:28:26.7
19 7:00:22.9
20 8:24:28.4
22 11:50:32.2
23 18:32:08.8
25 9:33:21.2
26 22:54:56.0
28 6:12:49.6

8

29 11:03:38.

45

47
47
47
47

46

47
47
45
45

47
47

JULIUS / JULY, 2018

01 6:08:17.
01 13:55:16.
01 17:36:45.
02 8:40:14.
02 8:44:01.
03 9:10:47.
06 19:34:56.
07 2:53:53.

08 18:31:18.

11 18:16:31.
12 9:34:28.
13 20:39:56.
15 1:33:22.
16 18:26:26.
22 2:54:59.

25 14:48:06.
26 11:09:52.
26 11:26:12.
28 2:22:07.
28 23:57:26.
31 15:56:43.
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47
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48

47
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AUGUSZTUS / AUGUST,

01 12:54:11.4
01 21:46:09.2
04 16:06:29.9
04 22:15:59.0
09 0:08:09.2
11 13:52:22.3
13 7:09:14.8
13 9:33:04.9
14 0:04:35.9
16 10:27:15.5
17 1:25:11.1
20 6:20:31.6
21 0:59:43.2
21 6:22:49.8
21 17:45:48.8
22 21:57:09.6
24 23:49:32.6
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Hypocenter Parameters

Croatia
Romania

Mér

Bodajk

Soréd
Pusztavam
Austria
Zalaszentjakab
Croatia

Mor

Soréd
Croatia
Croatia
Croatia
Nagynyarad
Csdkakd

Mor
Felsétarkany

Homorad
Croatia
Croatia
Croatia
Pusztavam
Austria
Bakonykuti
Tés
Bakonykuti
Pusztavam
Slovakia
Austria
Daka
Austria
Szalafd
Doba
Slovakia
Austria
Kartal
Varsany
Croatia

Austria
Croatia
Croatia
Dréavacsepely
Hantos
Nagyveleg
Croatia
Croatia
Croatia
Slovakia
Slovakia
Croatia
Mor
Herend
Austria
Kisoroszi
Croatia



Hypocenter Parameters

26 6:50:43.2 45.994N 17.
29 12:53:10.0 47.494N 18.
29 13:29:07.5 46.180N 17.
29 19:51:25.2 47.504N 18.
30 10:26:40.8 48.642N 21.
30 19:47:00.5 47.493N 18.
30 22:54:08.0 45.982N 19.
30 22:55:13.0 46.051N 19.
31 10:38:03.6 47.431N 18.
31 20:06:18.7 46.982N 109.
SZEPTEMBER / SEPTEMBER, 2018
01 6:39:55.0 47.141N 18
03 3:35:28.7 45.534N 16.
05 1:25:36.8 48.426N 22
06 15:39:37.1 46.136N 16
08 23:32:21.5 45.587N 18.
10 1:10:33.1 46.008N 17.
10 3:46:03.8 45.564N 16
11 3:35:18.5 47.385N 18
12 10:31:42.9 47.381N 18.
15 19:30:32.0 45.759N 18.
19 10:26:23.2 48.683N 19.
20 19:27:56.4 45.671N 18.
20 21:24:48.6 45.784N 18.
21 1:54:03.2 48.010N 19.
26 8:27:29.9 47.118N 17.
27 15:01:46.5 45.837N 16.
28 9:03:24.8 45.829N 18
28 9:57:25.3 45.590N 17
30 16:33:15.7 47.905N 16
30 17:08:26.9 47.034N 18.
30 22:59:03.7 45.826N 18
OKTOBER / OCTOBER, 2018

01 1:28:16.4 45.799N 18.
02 14:50:27.2 47.450N 19.
02 21:56:51.7 47.855N 18
02 23:22:07.6 47.848N 18.
03 11:43:30.8 46.174N 16
07 0:48:42.8 45.886N 17.
10 8:49:30.6 45.545N 17.
11 1:49:16.6 46.058N 18
11 13:22:37.8 47.595N 16
11 13:23:59.1 45.959N 16.
17 4:32:12.0 48.643N 19.
17 21:30:45.2 45.767N 18
21 9:38:17.3 45.956N 17.
22 8:58:31.9 46.231N 21
22 14:40:18.0 46.218N 17.
23 7:32:13.6 47.390N 18
27 11:10:02.6 47.334N 18
27 11:11:30.9 47.345N 18
27 11:12:30.3 47.344N 18
27 11:13:34.7 47.400N 18
28 5:29:35.3 47.728N 17.
31 5:49:20.4 45.785N 18.
NOVEMBER / NOVEMBER, 2018

04 16:03:15.2 47.384N 18
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Foldrengés paraméterek

Croatia
Vérteskethely
Gyékényes
Kisbér
Slovakia
Kisbér
Croatia
Csatalja

Aka

Kunbaracs

Sarszentmihdly
Croatia
Ukraine
Croatia
Croatia
Croatia
Croatia
Csakvar
Nagyveleg
Croatia
Slovakia
Croatia
Cian

Iliny
Ajkarendek
Croatia
Lapancsa
Croatia
Austria
Racalméas
Nagyharsany

Croatia
Stulyséap
Slovakia
Slovakia
Croatia
Croatia
Croatia
Berkesd
Austria
Croatia
Slovakia
Beremend
Croatia
Romania
Berzence
Mér
Soréd
Mér
Csdkakd
Mor
Janossomorja
Croatia
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Foldrengés paraméterek Hypocenter Parameters

04 20:57:17.5 47.942N 16.449E 11 2.3 - Austria

04 21:05:23.2 47.963N 16.422E 6 1.8 - Austria

06 8:45:08.9 46 .408N 21.554E 6 2.3 - Romania

07 0:02:55.4 46 .083N 21.628E 2 1.8 - Romania

07 11:42:41.6 45.505N 17.799E 3 1.9 - Croatia

07 18:12:05.6 47.397N 18.208E 0 0.3 - Mér

07 20:46:51.9 47.348N 18.271E 11 1.4 - Csbkakd

08 14:28:44.1 48 .523N 22.989E 10 2.3 - Ukraine

09 20:03:14.6 48.056N 22.484E 2 2.1 - Kisar

10 22:51:06.7 45.779N 17.706E 7 2.0 - Croatia

11 12:43:41.1 45.864N 17.303E 0 2.2 - Croatia

11 13:43:50.7 47.346N 18.240E 4 0.7 - Mor

11 13:58:20.4 47.380N 18.209E 1 0.0 - Mér

12 4:05:14.8 47.349N 18.229E 3 0.2 - Moér

13 9:42:22.9 46.736N 22.023E 10 1.6 - Romania

13 18:47:33.9 45.677N 16.156E 15 1.8 - Croatia

13 21:12:09.2 47.264N 18.191E 6 0.1 - Isztimér

14 21:49:26.0 47.274N 18.187E 5 0.0 - Isztimér

15 22:45:20.8 45.954N 16.032E 2 1.3 - Croatia

18 2:14:21.9 47 .426N 18.314E 1 0.3 - Pusztavam

19 1:33:42.9 45.990N 21.456E 11 1.6 - Romania

19 2:18:10.2 45.515N 20.948E 9 2.0 - Romania

19 10:59:18.7 48.161N 16.886E 5 1.7 - Austria

19 22:09:50.2 47.839N 18.618E 8 1.8 - Slovakia

21 23:47:59.1 48.062N 20.233E 10 1.0 - Szentdomonkos
21 23:49:56.9 48.072N 20.210E 15 1.1 - Szentdomonkos
21 23:50:27.4 48.079N 20.229E 8 1.9 - Szentdomonkos
21 23:51:22.6 48.068N 20.229E 9 1.2 - Szentdomonkos
22 0:14:03.2 48.070N 20.239E 10 1.4 - Szentdomonkos
22 1:22:02.0 47.369N 18.240E 5 0.2 - Mor

23 1:50:27.5 47.841N 18.703E 22 1.2 - Slovakia

24 5:26:09.7 45.728N 16.057E 7 3.2 - Croatia

24 5:27:34.2 45.687N 16.204E 7 3.4 - Croatia

24 6:54:39.6 45.694N 16.094E 10 2.2 - Croatia

24 8:30:20.0 45.985N 21.955E 13 1.6 - Romania

25 22:25:08.4 46.186N 16.099E 0 2.4 - Croatia

26 7:23:06.3 45.905N 16.061E 9 2.7 - Croatia

27 22:29:35.5 47.829N 18.629E 12 1.6 - Slovakia

28 19:59:52.5 47.949N 16.447E 10 2.3 - Austria

28 20:44:45.4 47.944N 16.449E 11 2.5 - Austria

29 9:36:15.2 46.989N 22.839E 8 1.9 - Romania

30 10:43:02.8 45.619N 17.346E 12 1.9 - Croatia
DECEMBER / DECEMBER, 2018

04 9:20:42.3 46 .852N 22 .854E 4 1.7 - Romania

04 9:48:20.7 48.506N 17.516E 3 1.8 - Slovakia

16 15:05:37.0 48.553N 17.295E 5 2.7 - Slovakia

17 4:57:35.5 48 .549N 17.304E 7 1.5 - Slovakia

21 5:58:37.0 48.649N 19.445E 8 1.2 - Slovakia

21 22:40:49.7 48.640N 19.451E 5 1.1 - Slovakia

23 3:21:25.6 46 .415N 17.967E 17 1.3 - Kisgyalan

24 23:33:02.4 46.972N 17.569E 13 1.0 - Taliadndodrogd
26 20:14:39.9 46 .081N 20.664E 10 2.1 - Romania

27 20:32:10.6 47.391N 18.089E 1 0.4 - Aka

27 20:44:41.2 47.349N 18.131E 7 0.1 - Nagyveleg

29 15:23:11.8 46.105N 16.337E 11 1.9 - Croatia
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3.1. abra A 2018-ban regisztralt foldrengések epicentrumai
Figure 3.1. Epicenters of 2018 earthquakes
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Foldrengés paraméterek

A 2018-ban regisztralt foldrengések fészekmechanizmusai

Fault plane sulutions of 2018 earthquakes

Hypocenter Parameters

Epicentre 1st nodal plane P axis T axis
No Date Time

Lat Lon Strike Dip Rake Azim Plunge Azim Plunge
1. 2018.01.16.  23:56:49 46.03 2143 345 55 -180 204 24 306 24
2. 2018.05.12.  23:50:42 4787  18.85 350 70 -140 213 42 113 1
3. 2018.06.07.  02:50:57 4597 2218 5 60 -140 220 48 128 2
4. 2018.12.04.  09:20:42 46.85  22.85 345 80 30 114 13 211 28
5 2018.1226. 20:14:39 46.08  20.66 150 65 120 219 15 103 59
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Hypocenter Parameters Foldrengés paraméterek

3.3. abra A 2018-ban regisztralt foldrengések fészekmechanizmusai

Figure 3.3. Fault plane solutions of 2018 earthquakes
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Foldrengés paraméterek Hypocenter Parameters

ROBBANTASOK LISTAJA / LIST OF EXPLOSIONS

Nap Kipattanasi Féldrajzi ML Helyszin
idé UTC koordinatak
66 pp mp Lat Long
Day Origin time Geographic ML Locality or Region
UTC coordinates
hr mn sec Lat Long

JANUAR / JANUARY, 2018

03 9:47:50.6 48.590N 20.789E 1.6 Slovakia

04 10:38:03.0 48.606N 20.761E 1.5 Slovakia

05 14:10:06.1 47.120N 18.001E 1.1 Sély

08 7:41:12.7 47.231N 17.601E 1.2 Bakonyjakd
09 10:15:19.9 48.609N 20.792E 2.0 Slovakia

09 11:01:19.9 48.285N 17.431E 2.1 Slovakia

10 9:35:20.8 48.598N 20.764E 1.5 Slovakia

11 9:03:02.9 45.889N 18.267E 0.9 Mariagytud

11 10:28:44.2 47.201N 18.303E 0.5 Székesfehérvar
11 10:30:23.2 48 .621N 20.735E 1.4 Slovakia

11 12:12:14.0 47.536N 18.474E 1.2 Szarliget

15 9:31:57.6 47.842N 19.840E 1.3 Gydbngydstarjan
15 9:42:44 .1 48.600N 20.750E 1.6 Slovakia

16 8:25:58.9 47.566N 18.482E 1.1 Tatabanya

16 9:01:47.6 48.588N 20.774E 1.6 Slovakia

16 9:41:12.7 47.340N 18.391E 1.5 zamoly

17 8:33:56.0 47.284N 18.328E 0.8 Magyaralmas
17 9:58:51.7 48.588N 20.757E 1.6 Slovakia

18 9:02:16.2 48.604N 20.709E 1.6 Slovakia

18 11:00:58.1 48 .291N 17.245E 2.4 Slovakia

19 9:05:28.1 48.607N 20.753E 1.4 Slovakia

19 9:40:14.1 47.401N 18.392E 1.5 Gant

19 9:45:35.2 47.326N 18.420E 1.4 zamoly

19 13:00:41.3 48.440N 17.453E 2.2 Slovakia

19 14:42:58.8 47.123N 18.117E 1.3 Berhida

22 9:00:46.7 48.577N 20.775E 1.5 Tornanadaska
22 10:38:53.5 47.123N 17.951E 1.4 Kadarta

22 11:53:57.0 48 .565N 19.332E 2.1 Slovakia

23 8:59:39.5 48.584N 20.779E 1.3 Slovakia

23 9:26:38.8 46.208N 18.274E 0.8 Kisbattyan
24 8:48:08.2 48.622N 20.714E 1.4 Slovakia

24 9:57:18.5 47.328N 18.425E 1.7 zamoly

25 10:25:32.7 47.199N 18.296E 1.0 Székesfehérvar
25 11:09:49.6 46.819N 17.346E 1.5 Nemesvita

26 11:40:07.9 48.582N 20.778E 1.4 Tornanadaska
27 10:20:27.2 46.133N 18.320E 1.0 Vasas

29 8:41:01.1 47.094N 18.016E 1.3 Litér

29 10:35:20.1 48.632N 20.720E 1.5 Slovakia

31 8:03:27.8 47.327N 18.438E 1.2 zZamoly

31 9:11:54.2 47.131N 18.067E 1.5 Vilonya

31 10:36:51.8 48.547N 20.821E 1.8 Hidvégardd
FEBRUAR / FEBRUARY, 2018

01 8:30:56.3 47.345N 18.425E 1.5 zZamoly

01 10:39:53.3 46.841N 17.340E 1.7 Lesencefalu
01 10:45:59.5 47.235N 18.268E 0.9 Iszkaszentgydrgy
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01 11:02:22.
02 9:09:38.
02 14:27:01.
02 14:45:00.
03 10:19:18.
05 9:37:40.
05 11:45:26.
05 12:17:25.
06 10:32:11.
07 8:29:35.
07 11:37:51.
07 12:02:46.
07 13:17:07.
08 9:08:18.
08 10:39:08.
08 10:47:57.
08 10:51:32.
09 9:07:05.
09 13:04:26.
09 14:57:47.

10 8:29:34.
10 9:12:22.
10 9:35:18.
12 7:57:42.
12 8:56:26.
12 8:59:38.

12 10:28:05.
13 10:27:18.
13 11:04:14.
13 11:06:34.
13 12:28:10.
13 12:56:34.

14 7:41:43.
14 9:24:05.
14 14:45:55.
15 8:06:03.

15 10:15:38.
15 10:58:11.
15 11:05:42.
15 12:01:02.
16 10:01:16.
16 10:21:48.
16 10:41:53.
16 10:53:50.
16 15:19:10.
19 9:05:18.
19 10:59:29.
19 11:02:58.
19 12:54:26.
20 10:36:05.

21 9:13:07.
21 9:15:00.
21 9:56:00.
21 10:01:10.
22 9:30:42.

22 10:27:48.
23 12:18:34.
24 10:16:009.
25 13:16:31.
26 9:08:14.
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Foldrengés paraméterek

Austria
Slovakia
Vilonya
Berhida
Vasas
Becskehaza
Slovakia
Szentldrinc
Gant
Magyaralmas
Hetvehely
Slovakia
Slovakia
Homokbddodge
Kiralyszentistvan
Iszkaszentgydrgy
Hidvégardd
Slovakia
Hetvehely
Berhida
Babolna
Slovakia
Vasas
Vargesztes
Vértestolna
Tornaszentandras
Slovakia
Felsdétarkany
Zengdévarkony
Iszkaszentgydrgy
Mariagyud
Slovakia
zamoly
Kadarta
Keszthely
Magyaralmas
Bbédvalenke
Tatabanya
Moha
Slovakia
Zobékpuszta
Slovakia
Bicske
Iszkaszentgydrgy
Berhida
Slovakia
Hetvehely
Beremend
Balatonfizfd
Slovakia
zZamoly

Gant

Komjati
Tardosbanya
Tokod
Slovakia
Kincsesbanya
Vasas
Slovakia
Litér
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Foldrengés paraméterek Hypocenter Parameters

26 9:09:32.5 48 .590N 20.748E 1.3 Slovakia

26 11:04:05.2 48 .157N 16.896E 2.0 Austria

27 9:18:13.6 48.543N 20.809E 1.4 Bbédvalenke

27 9:25:42.3 48.577N 20.797E 1.2 Tornanadaska
27 16:17:25.9 47.127N 19.292E 1.5 Kunpeszér

27 16:43:01.8 47.113N 19.353E 1.7 érkény

28 8:15:34.1 47.276N 18.417E 1.3 Zamoly

28 9:38:13.3 48.662N 20.695E 1.2 Slovakia

28 11:42:50.7 48.828N 21.616E 1.7 Slovakia

28 14:21:13.6 47.120N 19.341E 1.8 érkény

28 14:48:08.3 47.137N 19.326E 1.8 érkény

MARCIUS / MARCH, 2018

01 8:53:07.7 47.547N 18.566E 1.2 Nagyegyhéaza

02 8:55:12.5 48.616N 20.729E 1.4 Slovakia

02 10:00:46.0 47.839N 19.846E 1.5 Gydéngydstarjan
02 11:00:56.2 48.168N 16.900E 1.5 Austria

02 11:59:51.4 48.882N 20.929E 1.9 Slovakia

02 14:00:22.8 47.088N 19.371E 1.9 Tatarszentgydrgy
02 14:26:15.4  47.078N 19.416E 1.9 Tatarszentgydrgy
03 9:05:45.9 48.626N 20.740E 1.3 Slovakia

05 10:08:22.8 47.473N 18.396E 1.6 Vargesztes

05 10:14:09.5 47.343N 18.419E 1.4 Zamoly

05 10:45:12.8 47.826N 19.116E 1.4 Szendehely

05 12:10:10.9 47.193N 18.295E 0.5 Székesfehérvar
07 8:39:56.8 47.352N 18.416E 1.4 Gant

07 8:40:39.6 47.343N 18.434E 1.3 Zamoly

07 9:14:32.3 48.609N 20.735E 1.1 Slovakia

07 9:37:02.3 48.211N 18.810E 1.5 Slovakia

07 10:32:05.0 47.206N 18.279E 0.8 Csbér

08 10:32:37.6 48 .576N 20.774E 1.4 Tornanédaska
09 7:19:36.6 46.042N 22.850E 2.1 Romania

09 9:09:23.0 48.570N 20.777E 1.2 Tornanédaska
09 10:33:03.3 47.088N 18.047E 1.5 Kirdlyszentistvan
09 11:00:21.5 48.933N 21.796E 1.7 Slovakia

09 11:29:56.2 47.139N 17.858E 1.3 Markd

09 11:31:02.8  47.225N 18.266E 1.0 Iszkaszentgydrgy
09 15:40:37.5 47.125N 18.037E 1.0 Hajmaskér

10 11:01:56.9 48.046N 19.645E 0.9 Séshartyan

12 9:01:06.8  47.545N 18.557E 1.3 Nagyegyhéaza

12 9:44:16.2 48 .591N 20.708E 1.7 Slovakia

12 10:48:41.9 46.109N 18.051E 1.1 Blukkosd

12 11:31:26.7 47.226N 18.242E 0.7 Iszkaszentgydrgy
12 13:32:12.8 46.133N 18.008E 1.5 Hetvehely

12 13:40:56.8 47.236N 18.183E 0.8 Bakonykuti

13 7:34:43.5 47.981N 20.010E 0.8 Matraballa

13 11:27:29.7 47.908N 19.841E 1.7 Matraszentimre
14 9:25:21.2 48.575N 20.757E 1.5 Tornanéddaska
14 10:08:45.8 46.877N 17.383E 1.5 Lesencetomaj
14 11:11:20.5 47.092N 18.019E 1.1 Litér

14 11:33:13.5 48 .210N 18.793E 1.6 Slovakia

15 11:06:30.3 48 .583N 20.803E 1.5 Tornanédaska
15 11:44:12.8 45.648N 17.302E 1.7 Croatia

16 8:42:27.9 46.160N 18.304E 0.6 Zobékpuszta

16 9:02:54.4 48.604N 20.733E 1.7 Slovakia

17 9:01:30.6 47.064N 18.020E 1.5 Balatonfdzfé
19 10:00:35.7 46.126N 18.060E 1.4 Hetvehely

19 10:47:45.2 47.093N 18.052E 1.3 Vilonya

19 11:02:47.0 48.181N 16.916E 2.0 Austria

20 9:03:38.5 48.594N 20.763E 1.5 Slovakia

32



Hypocenter Parameters

20 9:12:54.
20 10:15:44.
20 11:02:35.
21 9:59:07.
21 10:06:45.
21 12:31:50.
22 12:28:50.

23 8:23:03.
23 8:30:29.
23 9:30:18.

23 10:44:10.
23 11:01:009.

26 7:51:14.
26 8:43:36.
26 8:50:57.

26 10:00:47.
26 10:37:59.

27 8:00:09.
27 9:20:16.
27 10:55:35.
28 7:40:48.
28 8:15:16.

28 11:53:57.
28 14:08:00.
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29 6:50:36.

29 8:16:20.

29 9:00:40.

APRILIS / APRIL,
03 7:08:30.2
03 7:16:29.5
03 9:14:13.7
03 9:59:31.4
04 8:57:34.5
04 10:14:27.1
04 12:59:21.7
05 8:21:55.0
05 8:29:30.1
05 8:46:37.0
06 8:54:18.5
06 8:57:33.0
06 8:59:13.1
06 9:15:52.9
09 8:37:00.9
10 6:55:07.8
10 8:59:34.2
10 9:16:45.1
10 10:08:17.1
11 7:57:54.1
11 8:11:56.2
11 8:55:54.2
12 7:49:53.4
12 8:00:43.1
12 10:48:48.5
13 10:08:19.9
13 11:12:51.1
16 8:21:34.0
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Foldrengés paraméterek

Slovakia
Slovakia
Austria
Slovakia
Slovakia
Slovakia
Nétincs
Vilonya
Lovasberény
Slovakia
Ratka
Slovakia
Slovakia
Homokbddodge
Homokbddoge
Lesencetomaj
Slovakia
Mecseknadasd
Slovakia
Slovakia
Slovakia
Hetvehely
Hetvehely
Slovakia
Kiralyszentistvan
Slovakia
Ratka

Magyaralmas
Gant
Bukkszentlaszld
Slovakia
Iszkaszentgydrgy
Slovakia
Slovakia
zamoly

zamoly
Slovakia
Tétvazsony
Zobékpuszta
Székesfehérvar
Golop

Slovakia
zamoly
Slovakia
Slovakia
Székesfehérvar
Szendehely
Croatia
Zobékpuszta
Lovasberény
Litér
Székesfehérvar
AbatGjszantd
Cserdi
Slovakia
Lovasberény
Nagyharsany
Slovakia
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Foldrengés paraméterek Hypocenter Parameters

16 11:13:00.1 47.332N 18.006E 0.9 Csetény

17 8:09:32.5 48.005N 20.317E 1.6 Szarvaskd

17 9:22:40.2 46.268N 18.460E 1.3 Kismanyok

17 11:13:07.1 47.190N 18.297E 0.8 Sarkeszi

18 9:13:48.5 46.179N 18.294E 0.9 Zobakpuszta

18 9:31:41.1 47.209N 18.286E 0.7 Iszkaszentgydrgy
18 9:41:53.3 48.607N 20.752E 1.7 Slovakia

18 10:26:07.5 47.103N 18.011E 1.1 Litér

18 11:31:51.2 47.930N 20.091E 1.9 Recsk

19 8:06:36.8 47.413N 18.346E 1.1 Gant

19 8:07:09.2 47.331N 18.435E 1.0 zamoly

19 9:00:42.5 48.590N 20.767E 1.6 Slovakia

19 9:18:01.7 48.831N 21.187E 1.6 Slovakia

19 9:19:04.3 48.345N 19.010E 1.6 Slovakia

19 9:30:45.9 47.570N 18.430E 1.0 Tatabanya

20 8:17:37.7 48.601N 20.724E 1.4 Slovakia

20 8:58:50.2 46.164N 18.306E 1.0 Zobéakpuszta

23 6:38:23.6 47.142N 18.097E 1.0 Oskil

23 7:18:49.4 47.106N 17.994E 1.1 Litér

23 7:49:31.7 47.102N 18.028E 1.2 Kirdlyszentistvan
23 8:43:55.6 48.607N 20.755E 1.6 Slovakia

23 11:43:06.8 47.575N 18.427E 1.3 Tatabanya

24 7:57:51.2 48.482N 18.698E 1.6 Slovakia

24 9:14:31.3 48.591N 20.784E 1.5 Slovakia

24 10:33:46.1 48.841N 21.183E 1.4 Slovakia

25 7:31:01.3 48.614N 20.731E 1.4 Slovakia

25 7:41:22.2 47.327N 17.643E 1.1 Ugod

25 8:00:40.6 47.219N 18.285E 0.7 Iszkaszentgydrgy
25 10:34:49.3 48.497N 20.372E 1.4 Slovakia

25 11:19:10.4 48.241N 21.212E 2.1 Tallya

25 11:51:19.3 48.654N 20.224E 1.4 Slovakia

26 7:17:50.1 47.340N 18.433E 1.5 zZamoly

26 7:25:40.1 47.352N 18.483E 1.1 Lovasberény

26 7:54:33.5 48.069N 20.685E 1.4 Blkkszentlaszld
26 8:09:26.3 48.417N 19.134E 1.6 Slovakia

26 9:11:39.1 46.177N 18.286E 0.3 Zobékpuszta

26 9:44:14.5 47.206N 18.293E 1.0 Székesfehérvar
26 10:01:56.5 48.174N 16.907E 1.8 Austria

26 11:24:18.8 48.362N 19.855E 1.5 Slovakia

26 11:45:27.5 48.365N 19.855E 1.4 Slovakia

27 8:45:33.8 47.106N 18.003E 0.9 Litér

27 8:54:33.6 46.181N 18.289E 1.0 Zobékpuszta

27 9:33:00.7 46.142N 17.990E 1.5 Hetvehely
MAJUS / MAY, 2018

02 6:23:56.4 48.453N 17.200E 2.1 Slovakia

02 6:48:15.1 47.279N 18.400E 1.4 zZamoly

02 9:21:27.2 48.368N 19.859E 1.5 Slovakia

02 9:30:05.2 48.636N 17.528E 1.7 Slovakia

02 10:01:16.8 47.290N 17.642E 1.6 Homokbddoge

02 10:05:13.1 47.569N 18.475E 1.1 Tatabanya

02 11:16:12.1 45.635N 17.299E 1.8 Croatia

03 6:31:15.7 48.147N 20.644E 1.1 Parasznya

03 6:37:03.3 47.312N 18.394E 1.4 zZamoly

03 8:00:03.9 48.560N 20.750E 1.0 Komjati

03 8:43:29.0 46.986N 22.288E 1.9 Romania

03 10:16:23.1  47.246N 18.264E 0.8 Iszkaszentgydrgy
03 12:13:36.5 48.218N 21.264E 1.9 Mad

04 7:25:09.5 48.735N 18.728E 1.2 Slovakia

04 8:45:37.2 48.602N 20.765E 1.5 Slovakia
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Hypocenter Parameters

04 10:01:49.
07 9:56:28.
07 10:03:07.
07 10:26:20.

08 6:38:34.
08 8:10:11.
08 9:05:51.

08 10:01:23.
08 10:02:15.

09 7:10:06.
09 7:17:32.
09 8:04:31.
09 8:50:35.
09 9:09:00.
09 13:49:30.
10 8:43:33.
10 9:11:41.
10 10:23:56.
10 11:45:26.
11 7:36:14.
11 8:00:57.
11 10:43:43.
11 11:11:00.
12 7:04:55.
12 8:51:17.
14 6:57:02.
14 7:05:01.
14 8:45:44 .
14 8:48:34.
14 9:01:25.
14 9:13:18.
14 10:10:04.
15 7:21:11.
15 7:52:12.
15 8:06:22.
15 9:05:34.
15 10:50:43.
16 7:06:42.
16 8:56:04.

16 10:01:50.
16 10:31:57.
16 10:47:47.
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21 7:09:19.
21 8:06:42.
21 12:59:43.
21 15:31:16.
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22 8:41:36.
22 8:42:45.
22 9:23:12.
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Foldrengés paraméterek

Austria
Felsdételekes
Hetvehely
Bukkodsd

Gant

Slovakia
Tallya
Austria

Csbr

Gant

zamoly
Slovakia
Székesfehérvar
Bukkodsd
Tatabéanya
Slovakia
Becske

Galvéacs
Slovakia
Magyaralmas
Slovakia
Romania
Slovakia
Séshartyan
Zobakpuszta
Kiralyszentistvan
Blkkszentlaszld
Croatia
Slovakia
Slovakia
Slovakia

Markod
Gybngydstarjan
Slovakia
Slovakia
Kismanyok
Székesfehérvar
Slovakia
Csakvar
Austria
Slovakia
Slovakia

Patka

Patka

Oskl

Slovakia
Romania
Székesfehérvar
Szendehely
Slovakia

Ratka
Zobékpuszta
Slovakia
Slovakia
Slovakia

Pula

Slovakia
Szarliget
Slovakia
Kévagotéttds
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Foldrengés paraméterek Hypocenter Parameters

23 8:08:14.8 48.581N 20.766E 1.5 Slovakia

23 8:10:59.4 48.214N 19.792E 1.5 Slovakia

23 8:50:16.2 48.888N 20.502E 2.2 Slovakia

23 10:43:14 .4 47.032N 17.995E 1.1 Balatonflzfd
23 14:33:45.2 47.097N 18.036E 1.3 Kirdlyszentistvan
24 7:12:51.7 47.326N 18.431E 1.7 zZamoly

24 9:06:49.4 47.207N 18.298E 0.5 Székesfehérvar
24 10:13:18.7 48 .157N 16.911E 1.7 Austria

25 8:06:30.7 47 .555N 18.440E 1.8 Tatabanya

25 9:23:16.6 48.809N 21.564E 2.0 Slovakia

25 14:34:42.5 47.848N 20.158E 1.0 Tarnaszentmaria
28 6:20:56.4 46.844N 18.639E 1.1 Alap

28 7:52:03.6 48.056N 20.699E 1.5 Miskolctapolca
28 8:03:26.2 47.941N 20.068E 1.8 Matraderecske
28 8:19:45.1 48.646N 20.849E 1.3 Slovakia

28 8:23:30.2 47.866N 19.868E 1.6 Gyongydsoroszi
28 10:04:06.6 47.065N 17.904E 1.6 Veszprém

28 10:10:26.5 47.926N 20.076E 1.8 Parad

29 7:17:39.5 47.791N 19.893E 1.5 Gyongyds

29 7:58:58.2 47.321N 18.458E 1.6 Patka

29 8:10:18.6 47 .331N 18.445E 1.8 Zamoly

29 9:00:40.3 48.220N 18.772E 1.7 Slovakia

29 9:23:48.6 46.165N 18.310E 0.7 Zobékpuszta

29 9:33:01.3 48.567N 20.812E 1.5 Tornanadaska
29 9:44:51.1 46.126N 18.080E 1.5 Abaliget

29 11:14:43.8 48.827N 21.219E 1.8 Slovakia

30 7:44:53.9 48.571N 19.362E 1.5 Slovakia

30 8:36:10.8 48 .570N 20.778E 1.5 Tornanadaska
30 8:52:56.1 47.570N 18.418E 1.2 Tatabéanya

30 9:17:32.9 47.060N 19.423E 1.1 Tatarszentgydrgy
30 10:01:40.5 48.607N 20.887E 1.3 Slovakia

31 7:16:53.0 48.316N 17.416E 2.0 Slovakia

31 7:49:23.3 48.574N 20.790E 1.2 Tornanadaska
31 9:45:51.7 48.380N 18.531E 1.5 Slovakia

31 10:06:32.5 47.238N 18.259E 0.7 Iszkaszentgydrgy
31 12:20:39.1 48.237N 21.229E 1.9 Tallya

JONIUS / JUNE, 2018

01 8:39:22.2 45.858N 18.416E 1.5 Nagyharsany

02 8:59:48.5 46.184N 18.289E 0.8 Zobékpuszta

02 9:12:13.4 48 .459N 18.663E 1.8 Slovakia

04 8:42:32.1 47.092N 17.980E 1.1 Litér

04 8:55:56.7 48.598N 20.794E 1.5 Slovakia

04 10:21:09.9 46.014N 18.275E 1.1 Pécsudvard

05 7:43:15.0 48.590N 20.757E 1.4 Slovakia

05 9:38:43.3 47.216N 18.267E 1.1 Iszkaszentgydrgy
06 6:18:00.9 47.304N 18.317E 0.9 Magyaralmas

06 6:33:33.6 47 .330N 18.446E 1.7 zamoly

06 7:30:00.2 47.478N 18.420E 1.0 Vargesztes

06 9:30:42.0 47 .576N 18.453E 1.4 Tatabéanya

06 9:47:47.5 47.213N 18.254E 0.8 Csér

06 9:57:13.7 47.917N 20.064E 1.9 Parad

06 10:02:35.3 48.179N 16.885E 1.7 Austria

07 10:51:44.9 48 .391N 19.361E 1.5 Slovakia

08 8:05:08.8 48.576N 20.785E 1.5 Tornanadaska
08 8:06:44.8 48.409N 19.114E 1.2 Slovakia

08 8:15:55.4 48.589N 20.648E 1.2 Slovakia

08 9:57:31.0 46 .259N 18.467E 1.3 Kismanyok

08 10:28:21.1 46.158N 18.320E 0.6 Zobékpuszta

11 7:57:46.9 48.600N 20.748E 1.4 Slovakia
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Hypocenter Parameters

11 8:56:47.
11 10:12:45.
11 10:20:45.
12 6:45:19.
12 6:48:15.
12 6:54:39.
12 8:03:01.
12 8:14:53.
12 10:30:13.
12 12:41:22.
13 5:24:30.
13 6:13:14.
13 8:21:17.
13 8:28:03.
13 10:00:55.
14 9:03:49.
14 9:27:24.
14 11:01:45.
15 6:05:22.
15 6:36:10.
15 8:46:38.
15 8:59:02.
15 9:54:01.

15 10:08:23.
15 11:05:18.
15 13:09:00.
18 7:54:03.
18 8:45:009.
18 10:01:12.
18 10:03:30.

19 9:54:48.
20 6:45:40.
20 6:56:14.
20 8:05:16.
20 10:51:30.
21 7:48:30.
21 9:27:02.
21 9:29:27.
22 7:17:43.
22 8:18:52.
23 9:13:52.
23 9:21:44.
25 7:16:11.
25 8:08:20.
25 8:46:54.
25 10:00:43.
26 7:35:19.
26 8:02:22.
26 9:10:41.

26 10:51:19.
26 12:01:22.
26 13:17:08.

NP O UWONDPOWWWWVWWOWMUIUITULED PO UTOONWOMWOUTWERENNINMPERWNNMRERUOOWOUERRR®RUDNMOOONOREDNU ONDND WO O B

27 7:59:03.
27 8:31:57.
27 9:11:08.
27 10:05:59.
28 5:53:06.
28 9:49:25.
28 11:39:51.
29 6:27:07.

46.
48.
.379N
48.
47.
47 .
47.
.549N
45.
48.
47.
47.
.594N
48.
48.
48.
47.
48.
48.
47.

48

48

48

46
48

48

48

48

47

48

48

48

48

48
48

48
47
48
48
48

48

47

191N
783N

683N
368N
332N
236N

890N
900N
340N
296N

619N
166N
895N
853N
192N
704N
306N

.213N
.417N
47 .
47 .

245N
097N

.541N
.589N
47.
.602N
48.
.545N
47.
.434N
47 .
.574N
47.

339N

168N

239N

375N

228N

.520N
47.
46.
47 .

203N
866N
359N

.451N
46.
46.
.674N
.587N
47 .
48.
47.
.614N
.201N
.235N
.415N
.280N
47.
48.
.544N
47.
47.
47 .
48.
.334N

171N
175N

111N
156N
332N

031N
670N

209N
339N
198N
641N

18

18

18

18

18

18

18
18

20

18
18

18

18

18

18

18

18

18

18

18

18
18

18

18

18

18
18
18
20
18

.276E
21.
.443E
18.
.382E
.438E
.269E
20.
.288E
20.
.391E
.291E
20.
19.
16.
.480E
19.
19.
18.
.302E
.262E
17.
.250E
18.
19.
17.
.470E
20.
le.
.478E
.275E
17.
.382E
20.
.278E
17.
.309E
17.
.442EF
18.
.296E
.294E
.539E
20.
18.
16.
L427E
20.
.286E
21.
17.
.562E
18.
18.
20.
.402E
L427E
.310E
.220E
.449E

247E

066E

760E

632E

767E

000E

883E

118E

799E

670E

272E

030E

335E

498E

764E

857E

210E

811E

465E

404E

751E

772E
076E
907E

763E

237E
212E

005E
074E
781E
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Foldrengés paraméterek

Komld

Slovakia
Slovakia
Slovakia

Gant

zamoly
Iszkaszentgydrgy
Komjati
Mariagyud
Slovakia

zZamoly
Fehérvarcsurgd
Slovakia
Slovakia

Austria

Slovakia
Szendehely
Somoskd

Slovakia

Soréd

Komld

Slovakia
Iszkaszentgydrgy
Kirdlyszentistvan
Slovakia
Slovakia
Lovasberény
Slovakia

Austria
Szarliget
Iszkaszentgydrgy
Slovakia

Gant
Tornanéddaska
Iszkaszentgydrgy
Slovakia
Iszkaszentgydrgy
Raposka

Gant

Slovakia
Zobékpuszta
Zobékpuszta
Slovakia
Slovakia

Vilonya

Austria

zamoly

Slovakia

Csor

Tallya

Slovakia
Slovakia
Balatonfdzfd
Slovakia

Komjati
Székesfehérvar
zamoly
Székesfehérvar
Slovakia

zamoly
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Foldrengés paraméterek

29
29

8:26:25

9:54:10.

.5

8

48
48

JOLIUS / JULY, 2018

02
02
03
03
03
03
03
03
03
05
05
05
05
05
05
05
05
06
06
06
06
06
07
09
09
09
10
10
11
11
11
11
11
11
11
11
12
12
12
12
12
13
13
13
16
16
16
17
17
17
17
18
18
19
19
19

38

= =

=

=
OJO0ONWOWKHF WVWWWOOWwNNOoORFRRF VWLV WLWWLWOo

[ = [ = [
H OOMNOW®O®E®O®OMKEOWW®ORREOO ®

12:

:32:
:04:
:23
:30:
:33:
41
:43
:00
:37:
:12
:18
:19
:20:
: 25
:45
:30
:34:
:28:
:34
:28:
:15:
:30
:32:
:29
:43:
:52
:32
: 47
:31
:11
:01
:42
:01:
:19
:15:
:18
:58
:04:
:44
:41
:59
:02:
:57
:14
: 27
: 22
:28:
: 47
:03:
:28
00:
:40:
:53
:00
:33:
:00:

08.
08.
:55.
11.
04.
:35.
:29.
:53.
05.
:21.
:50.
:48.
18.
:46.
:58.
:20.
1l6.
07.
:29.
10.
11.
:52.
13.
:53.
00.
:54.
:40.
:26.
:33.
:29.
:28.
:56.
18.
:36.
14.
:33.
:36.
10.
:39.
:51.
:40.
03.
:57.
122,
:25.
:38.
00.
:59.
03.
:33.
08.
19.
:46.
:51.
04.
09.

N IR0 EARNWURFRF OVLOUYINUUJO0OOIJOONOVUNPENOWMWMJONINUNREREREJOUWUNNOOODUINDN WI WO RFE WV

47
48
47
48

47.
47 .
48.

47
47
47
48

46.

47

47.

47
47

47.

47
47
47

48.
47.
46.
45.
46.

47
48

47.

47

47.

48

46.
48.

47
48

47 .

46
47
48

46.

48
48

47.

47
47

47 .

48
47
48
47
48
48
47
47
47
47

.592N
.511N

.125N
.313N
.356N
.555N
104N
104N
168N
.550N
.605N
.337N
.633N
169N
. 705N
894N
.183N
.108N
909N
.368N
.246N
.542N
040N
189N
161N
890N
120N
.312N
.202N
947N
.334N
811N
.615N
191N
128N
.220N
.361N
124N
.210N
.072N
.585N
137N
.322N
.611N
198N
.274N
.574N
107N
.204N
.456N
.417N
.207N
.414N
.590N
.902N
.262N
.337N
.203N

20.
.478E

17

17
21
18
20

21
18
18
18
18
18
18
19
18

19
18
18
18
19
18
18
18

17

18

20
18

18

18

20

18
17
16

21
18

18
17
20

18
18
18

744E

.892E
.500E
.399E
.768E
18.
18.
.275E
.463E
.504E
.435E
.558E
.293E
.509E
.407E
.299E
18.
.425E
.370E
.213E
.560E
.637E
.303E
.303E
.411E
18.
.643E
19.
20.
.449E
19.
.767E
L272E
l6.
.286E
19.
18.
.262E
18.
.767E
18.
19.
20.
.313E
.652E
.344E
18.
.244FE
.533E
19.
.290E
.214E
.751E
19.
.257E
.433E
.230E

030E
038E

059E

111E

813E
054E

116E

948E

839E
136E

046E

055E
867E
727E

021E

104E

422E

=
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Hypocenter Parameters

Slovakia
Slovakia

Markd
Hercegklt

Gant

Komjati
Kirdlyszentistvan
Kirdlyszentistvan
Mad

Tatabanya
Tarjan

zZamoly
Slovakia
Zobéakpuszta
Lébatlan
Bercel
Sarkeszi
Vilonya

Szanda

Gant
Bakonyktuti
Nagyegyhéaza
Séshartyan
Székesfehérvar
Zobakpuszta
Villanykovesd
Abaliget
Homokbddoge
Slovakia
Matraderecske
Zamoly

Vac

Slovakia

Komld

Austria
Iszkaszentgydrgy
Slovakia
Berhida

Komléd
Balatonfdzfd
Slovakia
Hetvehely
Slovakia
Slovakia
Székesfehérvar
Homokbd&ddge
Austria
Kirdlyszentistvan
Mad

Szar

Slovakia
Iszkaszentgydrgy
Slovakia
Slovakia
Bercel
Kincsesbanya
zZamoly

Csér



Hypocenter Parameters

20 7:20:20.9
20 7:20:51.7
20 8:39:49.0
20 10:16:43.9
20 11:19:43.0
23 8:02:35.9
24 8:05:57.4
24 9:42:59.1
24 10:00:39.8
25 7:22:16.0
25 8:44:40.0
26 8:52:45.5
26 9:18:46.9
27 8:40:31.1
30 9:48:06.2
31 7:16:53.0
31 8:25:20.3

47.
.412N
.222N
.564N
47.
48.
.582N
47 .
48.
.599N
47.
47.
47 .
47 .

47
48
48

48

48

47

48
48

AUGUSZTUS / AUGUST,

01 7:35:32.0
01 8:24:45.3
01 8:30:22.5
01 9:51:05.3
01 10:01:03.5
01 10:10:11.1
01 10:56:59.3
01 11:00:14.0
01 11:13:05.6
02 8:42:09.0
02 9:04:45.3
02 9:25:59.6
03 8:24:05.1
03 9:23:55.0
03 10:19:51.0
06 8:29:06.7
06 8:32:40.9
06 9:15:45.0
06 9:17:30.4
07 8:37:54.9
07 9:01:26.3
07 9:17:04.1
07 9:45:06.9
08 6:28:57.4
08 7:32:20.8
08 7:42:31.3
08 8:59:50.5
08 9:33:50.7
08 11:20:10.6
09 8:45:14.1
09 9:17:40.1
09 10:01:23.5
09 10:15:43.3
09 10:26:50.0
10 9:22:51.9
11 9:14:19.8
13 8:51:39.5
13 8:59:49.3
13 10:37:29.6
14 8:02:25.9
14 8:15:54.9

48

48

48
48

48
46
48

47

48

47
48

47

48
48

334N

185N
617N

201N
157N

836N
090N
387N
570N

.685N
.540N
.586N

2018
47.
47.
.677N
46.
48.
.353N
47.
. 255N
.232N
48.
.586N
.260N
.624N
46.
.230N
48.
47.
46.
46.
48.
46.
.583N
47.
47 .
47 .
.296N
.583N
47.
47 .
.100N
47 .
48.
.220N
.239N
48.
46.
47.
48.
46.
47 .
48.

345N
845N

142N
152N

208N

025N

178N

799N
219N
131N
138N
819N
187N

152N
904N
114N

185N
950N

098N
196N

610N
169N
542N
622N
187N
800N
619N

18
18

18

18

18

18
18

18

20

18

18

18
18

18

18

18

18

18

18
18

.451E
.362E
21.
20.
.315E
20.
20.
.328E
le.
20.
19.
18.
.365E
.481E
.475E
19.
20.

228E
812E

746E
775E

932E
762E
108E
023E

343E
7T66E

L447E
19.
.368E
18.
le.
19.
.279E
21.
21.
20.
20.
.473E
20.
.294E
.312E
20.
.294E
18.
18.
21.

109E

044E
917E
856E

254E
244E
704E
785E

762E

102E

041E
025E
193E

.289E
20.
.299E
19.
17.

759E

400E
976E

.358E
20.
.306E
20.
18.
18.
16.
21.
21.
20.
.299E
.569E
20.
17.
19.
20.

737E

071E
007E
038E
988E
234E
210E
778E

763E
986E
883E
747E
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Foldrengés paraméterek

zamoly

Gant

Ratka
Hidvégardd
Székesfehérvar
Slovakia
Slovakia
Székesfehérvar
Austria
Slovakia
Szendehely
Litér

Gant

Tatabéanya
Tardosbanya
Slovakia
Slovakia

zamoly
Szendehely
Slovakia
Hetvehely
Austria
Slovakia
Iszkaszentgydrgy
Tallya

Tallya
Kisgydér
Slovakia
Hidas
Slovakia
Zobékpuszta
Moha

Slovakia

Moha
Hetvehely
Hetvehely
Slovakia
Zobakpuszta
Slovakia
Sarkeszi
Becske
Kadarta
Magyaralmas
Slovakia
Székesfehérvar
Matraderecske
Litér
Kiralyszentistvan
Austria

Ratka

Tallya
Slovakia
Zobakpuszta
Nagyegyhéaza
Slovakia
Bakodca
Gydéngydstarjan
Slovakia
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Foldrengés paraméterek

14 9:12:41.7
14 9:55:01.4
15 6:24:53.5
15 8:37:00.9
15 8:37:42.5
16 7:24:25.5
16 7:58:14.7
16 9:40:44.3
16 9:50:46.9
16 9:57:01.8
16 10:29:41.0
17 7:53:57.2
17 8:28:01.2
17 10:02:37.0
17 10:05:57.0
18 8:37:57.2
21 6:30:32.1
21 6:33:37.5
21 8:18:41.4
21 8:47:31.2
22 8:52:56.5
22 9:15:37.9
22 12:52:29.8
23 6:24:38.0
23 7:09:04.6
23 7:45:22.1
23 7:51:52.0
23 8:43:57.3
23 9:15:29.5
23 9:56:50.3
24 6:03:09.0
24 7:31:07.9
24 9:30:30.7
24 11:34:58.3
24 14:10:42.2
26 20:04:54 .4
27 8:24:57.4
28 7:58:57.7
28 8:19:36.5
28 9:05:23.6
28 9:22:04.8
29 7:41:43.5
29 8:41:11.3
29 10:33:19.7
29 11:02:48.5
30 6:10:47.1
30 7:22:56.9
30 7:32:51.3
30 8:31:30.8
30 10:34:12.4
31 8:01:23.2

SZEPTEMBER / SEPTEMBER,

01 8:55:25.7
03 7:58:29.1
03 9:09:49.8
03 10:00:28.8
03 11:19:19.5
04 8:12:03.3
05 9:08:46.0

40

47
48

47.

47
47

47 .

48
47

47.
47 .
48.

47
48

46.
46.
46.
47.

47
48
46
47
48
46

47.

47
48
47

47.

48

46.

47
48
47
48

48.
47.
47.

47
48

46.

47
47

47.
46.
46.

47
47
47
48
48

47.

46.

48

47.
48.
47.

48
48

.026N 17
.538N 17
945N 20.
.407N 18
.322N 18.
120N 18.
.512N 18.
.207N 18
846N 19.
842N 19.
199N 21
.200N 18
.61IN 20
097N 18.
110N 18.
194N 18
112N 17
.346N 18
.610N 20
.223N 18
.705N 18
.324N 19.
.269N 18
180N 18
.410N 18
.348N 19.
.844N 19.
103N 18.
.399N 17
139N 18.
.099N 18.
.325N 21
.555N 18
.250N 21
876N 21
138N 18
898N 19.
.329N 18
.611IN 20
177N 18
.575N 18
.902N 19
852N 19.
105N 18.
129N 18.
.120N 17
.272N 18
.210N 18
.556N 20
.663N 21
099N 17.
2018
176N 18
.562N 20
936N 20.
115N 18.
988N 20.
.601IN 20
.626N 20

.969E
.452E

094E

.389E

444E
020E
895E

.299E

121E
161E

.237E
.284E
LTTTE

122E
124E

.259E
LTTTE
.444F
.746E
.254E
.563E

887E

.455E
.236E
.404E

058E
906E
049E

.260E

052E
018E

.282E
.513E
.242E
.341E
.288E

163E

.448E
.743E
.292E
.420E
.406E

124E
041E
082E

.774E
.363E
.265E
.775E
.477E

965E

.290E
.756E

090E
984E
018E

.770E
.789E
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Hypocenter Parameters

Felsébrs
Slovakia
Matraderecske
Gant

Zamoly

Sé6ly
Slovakia
Székesfehérvar
Szendehely
Osagard
Ratka

Csbér
Slovakia
K&vagdszdélls
K&vagdszd&lds
Komléb

Band

Gant
Slovakia
Komld
Mogyordsbanya
Slovakia
Kismanyok
Csbér

Gant
Slovakia
Gyongydsoroszi
Vilonya
Slovakia
Hetvehely
Litér
Boldogkdétjfalu
Szarliget
Tallya
Slovakia
OUrhida
Felsépetény
Zamoly
Slovakia
Zobékpuszta
Tatabanya
Becske
Szendehely
Bukkdsd
Abaliget
Band
Sarkeresztes
Csbér
Tornanadaska
Slovakia
Kadarta

Zobékpuszta
Komjati
Matraderecske
Slovakia
Matraballa
Slovakia
Slovakia



Hypocenter Parameters Foldrengés paraméterek

05 9:37:02.6 46.194N 18.259E 0.7 Komld

05 13:13:56.3 48.477N 18.847E 1.5 Slovakia

06 7:35:26.7 46 .252N 18.462E 1.3 Kisméanyok

06 8:18:15.3 48.066N 20.685E 1.4 Bukkszentlaszld
06 8:31:22.2 48 .551N 20.751E 1.4 Komjati

07 8:09:20.7 48.571N 20.808E 1.5 Tornanéddaska

07 9:05:44.0 47.201N 18.314E 0.7 Székesfehérvar
07 9:16:20.5 47.881N 19.161E 1.5 Nétincs

07 9:55:32.4 47.699N 18.710E 1.1 Csolnok

07 10:59:32.5 46.051N 18.126E 1.1 Cserklt

10 8:25:50.5 48.590N 20.759E 1.5 Slovakia

11 9:01:28.1 47.100N 18.032E 1.3 Kirdlyszentistvan
11 9:32:57.3 48.634N 19.138E 1.7 Slovakia

11 9:48:39.2  47.248N 18.256E 0.8 Iszkaszentgydrgy
12 7:01:26.0 47.930N 20.061E 1.9 Bodony

12 10:56:18.6 47.546N 18.502E 1.5 Szarliget

13 9:06:57.4 45.888N 18.399E 1.1 Villanykodvesd
13 10:20:43.6 48.233N 21.236E 1.8 Tallya

13 13:36:22.5 47.591N 18.430E 1.2 Tatabéanya

14 6:08:46.9 47.184N 18.225E 1.0 Csbér

14 6:12:54.0 47.182N 18.220E 0.8 Csér

14 6:24:53.1 47.325N 18.425E 1.2 zamoly

14 8:12:41.1 48.611N 20.756E 1.5 Slovakia

14 8:24:53.0 47.098N 17.742E 1.4 Szentgal

14 8:46:25.9 47.193N 18.263E 1.0 Csér

14 9:14:12.3 48.218N 21.219E 2.2 Ratka

14 15:33:14.4 48.539N 20.823E 1.5 Hidvégardd

15 8:52:36.2 46.043N 18.359E 1.0 Magyarsarlds

17 8:12:41.8 48. 003N 20.325E 1.1 Szarvaskd

17 9:22:58.3 47.095N 18.080E 0.9 Papkeszi

17 10:02:29.0 48.151N 16.917E 1.6 Austria

17 10:33:03.4 46.134N 18.080E 1.0 Abaliget

17 10:35:10.9  46.078N 17.943E 1.5 Nagyvaty

18 7:28:19.5 47.341N 18.424E 1.4 zamoly

18 7:37:38.8 47.353N 18.379E 1.3 Gant

18 8:19:12.2 48.604N 20.764E 1.5 Slovakia

18 9:03:14.6 47.725N 18.778E 1.3 Kesztdlc

18 9:18:06.9 47.114N 18.013E 1.2 Kirdlyszentistvan
18 10:06:06.0 48.381N 19.840E 1.8 Slovakia

19 7:11:45.0 47.720N 18.557E 1.7 Bajot

19 8:03:27.9 48.640N 20.729E 1.7 Slovakia

20 7:53:23.6 47.321N 18.440E 1.8 zamoly

20 10:06:16.1 47.212N 18.273E 1.3 Iszkaszentgydrgy
20 10:59:54.6 47.848N 19.130E 1.9 Szendehely

21 6:58:36.4 48.431N 19.111E 1.5 Slovakia

21 10:00:25.4 48.166N 16.895E 2.1 Austria

21 10:41:25.7 47.209N 18.255E 1.0 Csér

21 11:26:53.9 48.246N 21.249E 2.4 Tallya

21 11:39:13.5 48.229N 21.237E 2.1 Tallya

22 8:38:21.5 46.180N 18.277E 1.0 Zobakpuszta

24 8:10:04.4 48.590N 20.765E 1.7 Slovakia

24 8:40:51.3 47.120N 18.051E 1.1 Vilonya

24 10:13:14.9 47.035N 17.986E 1.2 Szentkiralyszabadja
25 8:11:47.7 47.351N 18.405E 1.7 Gant

25 8:38:51.7 48.596N 20.757E 2.0 Slovakia

25 9:27:05.6 47.904N 19.395E 1.4 Becske

25 10:29:01.3 47.853N 19.827E 1.6 Gyobngydspata

25 11:00:25.9 48.882N 20.900E 1.9 Slovakia

25 13:14:53.5 48.444N 17.220E 2.0 Slovakia

26 8:15:18.9 48.010N 20.302E 1.4 Egerbocs
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Foldrengés paraméterek

26 8:55:53.9
26 8:58:22.4
27 6:24:44.1
27 6:40:54.9
27 8:27:02.9
27 9:57:24.0
27 9:59:26.6
28 10:04:14.8
29 9:22:03.3

OKTOBER / OCTOBER,

01 8:39:08.6
02 7:07:11.
02 7:23:41.
02 8:10:29.
02 10:00:46.
03 6:57:10.
03 9:58:53.
03 10:26:07.
03 10:51:49.
04 7:16:27.
04 8:22:26.
04 8:59:21.
04 9:55:14.
04 10:05:00.
04 10:39:53.
04 11:02:42.
05 6:10:13.
05 6:17:29.
05 6:26:18.
05 9:27:20.
06 9:06:41.
06 9:08:44.
08 7:43:41.
08 7:52:22.

08 11:04:08.
08 12:15:23.
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08 12:28:59.
08 12:48:04.
09 6:00:01.
09 9:29:35.
09 9:47:54.
09 9:59:42.
09 10:01:02.
10 8:30:49.
10 9:17:56.
11 6:44:40.
11 8:58:28.
11 9:12:31.
11 9:54:53.
11 10:21:33.
11 12:08:59.
12 6:02:29.
12 7:29:34.
12 8:09:05.
12 8:32:55.
12 10:07:49.
13 8:32:15.
13 9:43:37.
15 7:22:40.
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48
47
47
47
47

.486N
.564N
.282N
.335N
.096N
46.
46.
47.
46.

135N
140N
179N
177N

2018

48

48

47

48
47
47
48
47
48
45
48
48
47

47
47

47
48
48

48
47
47
48
48

47
47
47
48
48

47
48

47
47

48

.608N
47.
.659N
45.
48.
.370N
47.
.611N
.219N
.354N
.361N
. 794N
.558N
.529N
.214N
. 220N
.213N
47.
.208N
.214N
48.
48.
.342N
.540N
.308N
46.
46.
.366N
. 297N
.227N
.485N
.624N
48.
.676N
.218N
.334N
.267N
.604N
48.
46.
47.

137N

861N
167N

188N

192N

048N
035N

140N
117N

150N

240N
835N
940N

.201N
47.
.596N
.559N
.216N
48.
46.
.324N

109N

029N
169N

17
18
18
18

18
18

20

20
18

18
18
20
18
18
17

20

21
19
18
18
18

19
19
18
19
21

18
18
18
20

18
18
18
18
20
21
17
20

18
18
19
18
21

.461E
.463E
.347E
.386E
18.
18.
18.
.240E
.289E

038E
062E
040E

.763E
18.
.740E
.409E
le.
.386E
.206E
.771E
.292E
.398E
.302E
19.
.736E
17.

182E

901E

107E

803E

L221E
.778E
.276E
.202E
.260E
18.
.647E
.635E
.382E
.325E
.531E
18.
18.
19.
.344E
.281E
.764E
.751E
16.
.619E
.275E
.446E
.591E
.770E
.230E
.321E
.201E
18.
18.
20.

277E

069E
008E
847E

901E

191E

023E
826E

.437E
.269E
.619E
.289E
.500E
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Hypocenter Parameters

Slovakia
Tatabanya
Magyaralmas
zZamoly
Kirdlyszentistvan
Hetvehely
Hetvehely

Csoér

Zobékpuszta

Slovakia

Osi

Slovakia
Nagyharsany
Austria

Gant

Csér

Slovakia

Moha

Gant

Slovakia
Tahitdétfalu
Komjati

Croatia

Ratka

Slovakia
Iszkaszentgydrgy
Csér

Csér
Iszkaszentgyodrgy
Séshartyan
Séshartyan
zamoly

Slovakia
Hercegkit
Abaliget

Bukkésd

Slovakia
Magyaralméas
Iszkaszentgyodrgy
Slovakia
Slovakia

Austria

Nagysap
Iszkaszentgyodrgy
zamoly

Slovakia
Slovakia

Tallya
Lesencefalu
Sirok

Csér
Kirdlyszentistvan
Slovakia
Tatabanya
Iszkaszentgyodrgy
Nagyléc
Zobékpuszta
Hercegklt



Hypocenter Parameters Foldrengés paraméterek

15 8:00:20.5 48.589N 20.754E 1.6 Slovakia

15 8:33:32.2 47.114N 18.066E 1.4 Vilonya

15 8:42:39.3 48.326N 21.563E 1.0 Sarospatak

15 9:06:16.5 48.345N 19.081E 1.8 Slovakia

15 9:11:32.4 47.102N 18.032E 1.1 Kirdlyszentistvan
16 7:24:18.5 48.577N 19.334E 1.9 Slovakia

16 7:27:03.6 47.192N 18.211E 1.0 Csor

16 7:38:09.6 48.604N 20.750E 1.5 Slovakia

16 8:47:12.8 47.449N 18.338E 1.4 Oroszlany

16 8:49:30.2 47.878N 19.201E 1.6 Felsépetény

16 9:37:44.6 47.136N 18.329E 0.9 Urhida

16 10:01:08.1 48.152N 16.912E 1.6 Austria

17 6:29:21.1 47.259N 18.159E 1.1 Isztimér

17 7:24:21.6 48.748N 18.969E 1.6 Slovakia

17 10:32:59.5 48.230N 21.257E 2.3 Tallya

17 10:37:10.6 48.591N 20.751E 1.5 Slovakia

17 11:16:01.4 48.426N 17.240E 1.8 Slovakia

18 8:32:18.3 47.356N 18.410E 1.4 Gant

18 9:02:51.9 48.634N 20.795E 1.5 Slovakia

18 9:07:02.1 47.567N 18.378E 1.2 Tatabanya

18 9:08:55.6 48.413N 18.478E 1.4 Slovakia

18 9:26:43.1 46.097N 17.930E 1.5 Nyugotszenterzsébet
18 10:01:03.0 46.972N 17.494E 1.5 Nyirad

18 10:09:51.5 47.211N 18.290E 0.8 Iszkaszentgydrgy
19 7:17:50.1 47.111N 18.079E 1.1 Vilonya

19 9:04:46.4 46.194N 18.283E 0.8 Komld

19 9:16:58.0 47.221N 18.274E 1.2 Iszkaszentgydrgy
19 9:34:48.1 47.215N 18.292E 0.9 Moha

19 9:43:35.6 45.638N 17.281E 2.0 Croatia

19 10:00:27.2 48.143N 16.933E 1.6 Austria

19 10:16:46.6 48.229N 21.220E 1.8 Ratka

22 10:10:36.9 48.407N 19.087E 1.6 Slovakia

23 8:25:27.3 48.599N 20.739E 1.7 Slovakia

24 6:40:06.7 47.306N 18.342E 1.6 Magyaralmés

24 9:12:05.6 48.540N 20.726E 1.5 Bbédvaszilas

24 10:01:45.2 48.160N 16.911E 1.9 Austria

24 12:58:22.8 48.226N 21.270E 2.0 Tallya

25 6:44:30.8 47.306N 17.601E 1.2 Homokbdddge

25 8:06:43.5 47.323N 18.426E 1.4 Zamoly

25 8:24:04.5 46.992N 22.275E 1.8 Romania

25 8:36:10.7 48.608N 20.724E 1.3 Slovakia

25 9:28:34.4 47.200N 18.325E 1.0 Székesfehérvar
25 10:00:10.9 48.165N 16.902E 1.7 Austria

25 10:13:02.5 48.821N 21.178E 1.9 Slovakia

25 10:43:43.2 46.146N 18.069E 1.0 Okorvdlgy

25 14:49:01.6 47.893N 19.388E 1.6 Bercel

26 8:09:34.8 48.591N 20.744E 1.4 Slovakia

26 8:46:03.1 47.181N 18.022E 0.8 Hajmaskér

26 9:17:57.5 48.374N 19.837E 1.7 Slovakia

26 10:08:49.8 47.217N 18.278E 0.9 Iszkaszentgydrgy
26 11:46:34.5 47.704N 18.493E 1.4 Labatlan

26 13:45:37.5 48.492N 18.701E 1.1 Slovakia

26 15:09:13.1 48.438N 17.239E 1.8 Slovakia

27 8:00:39.1 48.508N 17.461E 1.9 Slovakia

28 6:06:20.6 47.946N 19.450E 0.7 Terény

29 9:03:01.1 47.299N 17.673E 1.9 Bakonykoppany
29 11:28:09.1 46.155N 18.030E 1.3 Hetvehely

30 11:41:41.7 47.865N 19.147E 1.3 Nétincs

31 9:07:37.4 47.104N 18.058E 0.9 Vilonya

31 11:15:41.7 48.612N 20.765E 1.3 Slovakia
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Foldrengés paraméterek

NOVEMBER /
02 18:51:
03 7:11
05 9:16:
05 9:22:
05 9:56
05 11:00
05 13:42
06 7:47
06 7:52
06 7:57:
06 9:12
06 9:34
06 10:52:
07 9:09
07 9:26
07 9:51
07 10:12
07 11:49
07 12:27:
08 8:07
08 8:48
08 10:34:
08 11:41:
08 11:53
08 13:11
09 8:55
09 9:46
09 10:51:
10 9:31:
12 7:41:
12 10:22
12 10:51:
12 11:02
12 11:05:
12 13:34
13 8:51
13 9:32
13 10:01
14 9:36:
14 9:40
14 10:18
14 10:34
14 10:47
15 8:32
15 9:43
15 9:55
15 10:20:
15 11:09
16 8:40
16 10:58:
17 10:37
17 10:48:
19 9:49
19 9:54
19 10:51:
19 12:43:
20 7:59
20 8:41

44

NOVEMBER,
03.8 47
:40.9 47
12.6 48
17.0 47
:25.9 48
:44.9 48.
:33.5 46.
:50.0 47 .
:31.1 47 .
21.9 47
:21.7 477
:28.0 48
19.5 47
:33.8 47
:21.4 47
:37.7 48
:53.1 48
:28.7 477
15.7 47
:38.5 47 .
:26.1 48.
07.1 46.
10.4 48
:41.7 47
:36.2 48
:21.3 47
:40.8 47 .
02.7 48
21.8 47
15.3 47
:33.8 48
14.6 47
:38.0 46.
09.1 47 .
:32.9 48
:54.9 47 .
:22.8 48
:57.8 47 .
04.7 47 .
:29.4 47
:45.6 48.
:48.2 48
:25.0 47 .
:59.1 47
:31.9 45,
:52.0 46
03.7 48
:38.2 46.
:53.9 48
03.2 47
:48.4 48.
06.4 48.
:31.7 48
:25.2 48
12.8 48
12.8 47
:59.2 47
:53.3 47

2018

.272N
.385N
.597N
.327N
.517N

116N
145N
159N
088N

.123N
.468N
.605N
.214N
.351N
.346N
.564N
.226N
.481N
.559N

109N
180N
188N

.309N
. 225N
.215N
. 798N

867N

.589N
.536N
.329N
.612N
.339N

104N
082N

.572N

831N

.522N

195N
096N

.336N

851N

.581N

189N

.104N

891N

.282N
.588N

043N

.669N
.226N

010N
077N

.570N
.439N
.455N
. 710N
.329N
.322N

18
18
20
17
17

18
18
18
18
20
18
18
18

21
18
18

21
18

18
21

20
18
18
20
17

17

17
18

18
20
20
18

18

20
17
18
18
19
19
20
17
17
18
18
17

.353E
.369E
.758E
.646E
.506E
18.
18.
.216E
.206E
.230E
.490E
.780E
.301E
.440E
.444F
20.
.254E
.675E
.528E
18.
.309E
.277E
19.
.275E
.209E
19.
19.
L727E
.568E
.416E
.739E
.626E
18.
17.

956E
035E

843E

085E

811E

883E
138E

017E
854E

.493E
19.
.430E
.284E
18.
.437E
.480E
.728E
.307E
18.
L412E
21.
.747E
.980E
.628E
.278E
.630E
.651E
.775E
.233E
.379E
.556E
.434E
.651E

095E

030E

025E

898E
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Hypocenter Parameters

Sarkeresztes
Gant

Slovakia
Bakonykoppany
Slovakia
Slovakia
Hetvehely

Osi

Kingds

Jend

Bodmér
Slovakia

Moha

Gant

Gant
Hidvégardd
Tallya

Bicske
Nagyegyhaza
Vilonya
Bodrogkisfalud
Komld

Slovakia
Iszkaszentgydrgy
Ratka
Gydbngyodstarjan
Nétincs
Slovakia
Nagyegyhéaza
zamoly
Slovakia

Béb

Bukkdsd
Nemesvamos
Slovakia
Szendehely
Slovakia
Sarkeszi
Kirdlyszentistvan
zamoly
Slovakia
Slovakia
Székesfehérvar
Kirdlyszentistvan
Villanykovesd
Romania
Slovakia
Szentldrinc
Slovakia
Iszkaszentgyodrgy
Garéb
Kishartyan
Tornanadaska
Slovakia
Slovakia

Bajoét

zZamoly
Bakonykoppany



Hypocenter Parameters

20 10:18:51.
20 10:45:15.
20 10:53:409.
20 12:58:21.
21 9:41:07.
21 10:39:58.
21 12:53:38.
22 8:30:39.
22 10:06:22.
22 10:28:31.
22 10:41:40.
22 10:47:08.
22 11:03:05.
22 11:29:40.
22 11:37:08.
22 12:41:40.
23 8:24:23.
23 10:14:46.
23 10:30:57.
23 10:47:00.
23 11:34:38.
26 9:08:54.
26 13:03:31.
27 10:10:45.
27 11:02:38.
28 10:00:01.
28 10:17:45.
28 10:18:07.
28 12:33:10.
29 8:45:34.
29 9:38:08.
29 10:00:03.
29 10:14:11.
29 10:16:05.
29 10:38:16.
30 10:31:009.
30 11:01:35.

NNOOdBRREFEUIONWPDP OOUITO WOoWOOWmNODWU ONWJF F O J 00 Ul ook ou

47.
47.
47 .
.566N
47.
47 .

48

48

48

47

48

48

47

48
48

48

48

47
48

48

DECEMBER / DECEMBER,

01 9:38:56.4

06 11:02:41.
06 11:11:33.
06 12:20:52.
07 9:41:53.

01 11:29:45.6
01 11:34:28.3
03 10:15:07.0
03 10:30:17.6
03 11:25:12.4
03 12:15:41.8
04 8:20:08.6
04 10:29:54.8
04 11:30:24.1
05 9:02:41.5
05 9:49:37.3
05 10:01:52.6
05 10:17:50.3
06 8:35:52.2
06 8:44:50.4
06 9:31:38.6

1

8

7

9

47 .
47.
47.
47 .
47 .

48

48

48

48
48

200N
844N
929N

117N
849N

.606N
47 .
47 .
46.
46.
.402N
46.
47 .

324N
212N
148N
964N

115N
864N

.865N
.226N
47.
.590N
.204N
47 .
47.
.616N
.207N
47 .
47.
46.
47.
47 .
.572N
48.
47.
.367N
45.
.210N
.586N
47.
.548N

107N

500N
938N

757N
328N
164N
194N
311N

802N
333N

886N

203N

2018
544N
352N
348N
845N
332N

.308N
46.
47.
.561N
48.
47.
46.
.591N
47.
47 .
47 .

801N
106N

104N
867N
125N

246N
357N
354N

.599N
.571IN
47 .
48.
46.

127N
189N
167N

18

18
18
18

18

18
18
18

18

18
18

18

18.
.469E
.438E
19.
.440E
19.
17.
18.
20.
18.
19.
17.
20.
.266E
.407E
.386E
20.
.345E
18.
19.
.307E

18
18

18

18
18
18

20

18

.267E
20.
20.
20.
18.
19.
20.
.458E
.264E
.300E
17.
19.
18.
19.
19.
21.
18.
20.
.282E
18.
20.
20.
21.
18.
L442EF
.298E
.291E
17.
20.
18.
.462E
17.
.427E
.300E
20.
.298E
20.

075E
050E
816E
027E
880E
764E

585E
153E
044E
142E
154E
233E
053E
750E

651E
140E
788E
275E
669E

624E
772E
968E

258E

754E

750E

687E

109E

806E
400E
090E
810E
956E
147E
974E
746E

790E

085E
794E
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Csor

Domoszld
Bodony
Hidvégardd
Kiralyszentistvan
Gydngydsoroszi
Slovakia

Patka
Iszkaszentgydrgy
Vasas
Taliandoérdgd
Slovakia
Blkkdsd
Nétincs
Nétincs

Tallya
Vilonya
Slovakia

Csbér

Bicske

Recsk

Slovakia

Mad

Tat

zamoly
Zobékpuszta
Sarkeszi
Homokbdddge
Tornanadaska
Slovakia
Lovasberény
Slovakia
Villanykodvesd
Moha

Slovakia
Székesfehérvar
Komjati

Zsambék
Csakvar
Gant
Szendehely
Zamoly
Slovakia
Szigliget
Vilonya
Tornanadaska
Slovakia
Nétincs
Dinnyeberki
Slovakia
Iszkaszentgydrgy
Gant

Gant
Slovakia
Slovakia
Vilonya
Somoskd
Zobakpuszta
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07 11:25:28.
07 12:30:11.
10 10:09:34.
10 12:16:58.
11 7:45:52.
11 8:47:30.
11 8:59:37.
11 9:28:31.
11 9:50:44.

11 16:32:02.
12 11:01:10.
12 11:07:20.

12 13:30:32.
13 8:12:01.
13 9:30:02.

13 10:01:009.
13 10:30:37.
13 10:48:59.

13 11:45:23.
14 8:18:17.
14 8:28:13.
14 8:36:04.

14 11:02:32.
14 11:05:29.
15 10:44:41.
15 10:53:11.
17 10:57:23.
17 10:59:53.
17 11:43:42.
18 10:18:16.
18 10:30:58.
18 10:37:41.
18 11:19:07.
19 10:23:53.
19 10:44:19.
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19 11:14:45.
19 11:46:23.
20 9:00:53.
21 9:01:50.
28 9:26:08.
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48
48
47
47
47

48
47
48

48
48

48
48
47

48

48

47
48

48
48
48
48
48

.237N
.369N
.242N
.588N
. 299N
47 .
46.
.545N
.237N
.419N
48.
.576N
. 245N
47 .
47.
45.
47.

936N
092N

173N

857N
113N
912N
848N

.604N
.550N
.195N
47.
47.
.607N
46.
48.
48.
45.
46.
46.
.591N
48.
.599N
.632N
47.
.588N
.617N
. 700N
.525N
.604N
47 .

165N
142N

801N
036N
045N
866N
822N
119N

118N

856N

867N

21

18
18
18
19
22

18
17

20

21

18

20
20

18
20
17
19
19
18
17
20

18

20

20

.257E
19.
.274E
.434E
.334E
.351E
.684E
20.
.269E
.279E
le.
.799E
.244E
19.
18.
.335E
19.
.760E
.779E
18.
.213E
18.
.753E
.360E
.628E
.638E
.403E
.243E
18.
.792E
18.
.493E
20.
19.
.759E
20.
19.
.740E
20.
19.

837E

809E

876E

150E

049E

136E

163E

107E

054E

885E

864E
129E

801E
924E

808E
150E
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Hypocenter Parameters

Tallya
Slovakia
Iszkaszentgydrgy
Tatabanya
Magyaralmés
Magyarnandor
Romania
Bbédvalenke
Iszkaszentgydrgy
Slovakia
Austria
Tornanadaska
Tallya
Osagard
Vilonya
Vokany
Szendehely
Slovakia
Komjati
Pétfirds

Osi

Oskli
Slovakia
Balatonederics
Nagyléc
Séshartyan
Kisharsany
Cserszegtomaj
Bukkdsd
Slovakia
Slovakia
Tarjan
Slovakia
Szendehely
Slovakia
Slovakia
Slovakia
Bbédvaszilas
Slovakia
Nétincs



Hypocenter Parameters Foldrengés paraméterek

3.2. abra A 2018-ban regisztralt robbantasok epicentrumai

Figure 3.2. Epicenters of 2018 explosions
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Hypocenter Parameters

Foldrengés paraméterek

FESZEKPARAMETEREK ES FAZISADATOK

A listaban alkalmazott jelek és roviditések magyarazata:

time:
ML:
lat:

lon:
h:

erh:

Crz:

nr:

gap:
rms:

Locality:

Comments:

sta:
dist:
azm:
phase:

hr mn sec:
res:

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

Az esemény f0ldrajzi szélessége (fok).

Az esemény foldrajzi hosszusaga (fok).

A fészek mélysége (km).

Horizontalis hiba km-ben. (erh=.+/SDX’+SDY’, ahol SDX és SDY az
epicentrum foldrajzi szélességének és hossziisaganak meghatarozasi hibai.) Ha
erh = ---, a kevés rendelkezésre 4ll6 adat miatt ers nem volt meghatarozhato.
A fészekmélység meghatarozasanak hibdja (km). erz = --- azt jelzi, hogy erz
nem volt meghatarozhat6 a kevés rendelkezésre allo adat miatt.

A szamitasnal felhasznalt fazisadatok szama. Azonos allomasrol szdrmazo P és
S beérkezések 2 adatnak szamitanak.

Az allomésok kozotti legnagyobb iranyeltérés (fok).

A szamitott beérkezési idk atlagnégyzetes hibdja (mp). (rms=+2 R,/ nr,
ahol R; az i —edik 4llomas id6hibéja (rezidual).)

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

Az eseménnyel kap