Lietuvos seismologinis monitoringas 2003 metais

A. Pacésa, Lietuvos geologijos tarnyba

2003 metais testas Lietuvos seismologinis moni-
toringas. Per Siuos metus sistemingai kaupti ir
apdoroti Ignalinos atominés elektrinés (AE) seisminio
monitoringo sistemos (SMS) fiksuoti duomenys.
Apdorojimo rezultatai reguliariai siysti i Tarptautinj
seismologijos centrg (Berksiras, Anglija).

2003 metais LGT darbuotojai lokalizavo 90 tolimy
ir keturis regioninius (1 pav.) Ignalinos AE seisminése
stotyse uzfiksuotus seisminius jvykius. Dar deSimties
tolimy ir dviejy regioniniy jvykiy lokalizuoti
nepavyko, nes jvykiai fiksuoti maziau nei trijose
stotyse arba epicentro lokalizacijos algoritmas
pateiké neturintj prasmés sprendinj. Tais metais
neuzfiksuota né vieno vietinio seisminio jvykio,
73 ivykius pavyko susieti su JAV geologijos tarnybos
(GT) seismologiniame biuletenyje pateiktais jvykiais.
JAV geologijos tarnybos surenka desimciy seisminiy
stociy, iSdéstyty visame pasaulyje, duomenis, ir todél
jos gali tiksliau apskaiciuoti jvykiy epicentrus.
Monitoringo duomenys apibendrinti ir pateikti 2003
mety Lietuvos seismologiniame biuletenyje.

Seismological Monitoring in
Lithuania — 2003

Work on the project “Seismological Monitoring of Lithuania”
was continued in Geological Survey of Lithuania (LGT) in
2003. Data of the Seismological Monitoring System (SMS)
of the Ignalina Nuclear Power Plant (INPP) were collected
and processed within the project framework. The resulting
seismic bulletins were sent to the International Seismological
Centre (Berkshire, U.K.).

Ninety distant, 4 regional and no local events were found
and localised in 2003. Ten distant and 2 regional events were
not localised because of the following reasons: an event was
registered on one or two stations or the algorithm of epicentre
location failed to find a meaningful solution. Seventy-three
events were associated with events reported in a bulletin of
the US Geological Survey (USGS). USGS operates dozens
of seismic stations around the world, and the epicentres
calculated by USGS are much more accurate as compared to
the epicentres calculated by LGT. The parametric seismic data
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1 pav. Seisminiai jvykiai, kuriuos 2003 metais uzfiksavo
Ignalinos AE seisminio monitoringo sistema. Sviesiis
apskritimai Zymi jvykius, kuriy epicentrai patikslinti JAV
GT seismologiniame biuletenyje, tamsiis apskritimai —
LGT apskaiciuoti epicentrai, kryziai - LGT apskaiciuoti
ivykiy epicentrai, kai magnitudziy apskaiciuoti nepavyko
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Fig. 1. Seismic events registered by SMS of INPP during the
year 2003. Light circles correspond to events associated
with events reported in the bulletin of Geological Survey
of USA, dark circles stand for events whose epicenters were
calculated at LGT and crosses for events whose epicenters
were calculated at LGT with no magnitudes found
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2003 metais LGT analizuoti 1991-2002 mety
Helsinkio universiteto (HU) Seismologijos instituto
seismologiniame kataloge uzfiksuoti jvykiai, kuriy
epicentrai pateko j Lietuvos ar gretimas teritorijas.
Minétas katalogas sudaromas remiantis duomenimis,
surenkamais i§ Suomijos seismologinio tinklo,
jungiancio 14 seisminiy stociy ir FINES seisminj
masyva, ir papildomas kity Siaurés Saliy seisminiy
tinkly duomeninis. HU Seismologijos instituto
katalogas yra vertingas duomeny Saltinis vykdant
Lietuvos seismologinio monitoringo projekta, nes
Suomijos seismologinis tinklas yra iSdéstytas
palyginti netoli Lietuvos teritorijos, kataloge
nurodoma jvykiy prigimtis (tektoniniai ar Zmogaus
veiklos sukelti), o pats katalogas yra pateikiamas
Seismologijos instituto tinklalapiuose.

IS jvykiy magnitudziy pasiskirstymo nustatyta,
kad HU Seismologijos instituto kataloge fiksuojami
visi Lietuvos ir gretimy krasty jvykiai, kuriy
magnitudés didesnés nei 2,5. Siame kataloge 1991-
2002 metais Lietuvos teritorijoje neuzfiksuota né
vieno tektoninio jvykio. Artimiausias Lietuvos
teritorijai Zzemés drebéjimas (magnitudé 3,5)
uzfiksuotas 2002 m. gruodzio 18 d. Baltijos juroje
pieciau Gotlando salos. HU Seismologijos instituto
kataloge uzfiksuoti Simtai sprogdinimy (2 pav.).
Dauguma juy koncentruojasi aplink Siaurinés Lietuvos
ir Latvijos karjerus, kuriuose buvo atliekami
sprogdinimo darbai. Kita sprogdinimy dalis sietina
su geofiziniy tyrimy projektais EUROBIDGE,
POLONAISE ir CELEBRATION. Sprogdinimai
Baltijos jiiroje greta Lietuvos kranty — tai 1999 metais
ir 2002 metais Lietuvos teritoriniuose vandenyse
vykdytu seny sprogmeny naikinimo operacijy
rezultatas. Gerokai gausiau sprogdinimy vykdyta
Baltijos jiiroje i vakarus nuo Kaliningrado srities ir j
Siaure nuo Lenkijos pakranciy. Reikia manyti, kad
bent dalj iy sprogdinimy galima sieti su panaSiomis
seny sprogmeny naikinimo operacijomis. Palyginus
zinomy seisminiy Saltiniy koordinates su HU
Seismologijos instituto seismologiniame kataloge
pateikiamomis epicentry koordinatémis, nustatyta,
kad kataloge pateikti epicentrai daugeliu atvejy
skiriasi nuo tikslios Saltiniy padéties iki 60 kilometry.

Idiegtas ir jsisavintas GMT (Generic maping tool)
programinis paketas, skirtas vaizduoti geografine
informacija. GMT daugiau nei deSimtmetj yra placiai
naudojamas tiek geografiniams, tiek seismologiniams
duomenims vaizduoti daugelyje pasaulio institucijy,
dirbanciy Siose srityse. Tikimasi, kad pastaroji
programiné priemoné suteiks daugiau galimybiy
rengiant jvairias schemas ir zemélapius.

Duomenys apie Zemés drebéjimus Siaurés Euro-
poje sukaupti jvairiose duomeny bazése skirtingose
Salyse, o pirminius makroseisminius duomenis ir
intensyvumo Zemélapius galima rasti daugelyje
atskiry publikacijy, dazniausiai iSspausdinty
skirtingomis Europos kalbomis. Ta¢iau nesant vienos,
bendrais principais sudarytos kompiuterinés
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and the main results were incorporated into the Seismic
Bulletin of Lithuania 2003.

Institute of Seismology, University of Helsinki (UH)
operates the Finnish seismological network. This network
consists of 14 seismic stations and the FINES seismic array,
and it is deployed relatively close to the territory of Lithuania.
Therefore, the seismic catalogue of Institute of Seismology of
UH is a valuable source of data for seismological monitoring
of Lithuania. Seismic events registered since 1991 till 2002
and having epicentres in Lithuania and adjacent territories were
considered (Fig. 2). The magnitude distribution showed that
all seismic events having magnitudes more than 2.5 were
registered by the Finnish seismic network. No tectonic event
was found on the territory of Lithuania. The 3.5 earthquake of
18 December 2002 was the nearest event to Lithuania. Its
epicentre was in the Baltic Sea south from Gotland Island.
Nevertheless, dozens of explosion events are reported in the
bulletin of Institute of Seismology UH. The majority of
explosion events are concentrated around quarries of Lithuania
and Latvia. The second group of explosions is related to deep
seismic sounding projects EUROBIDGE, POLONAISE and
CELEBRATION. Operations of elimination of old explosives
in the Baltic Sea were carried out in 1999 and 2002. These
operations produced another group of explosions near the
Lithuanian coastline. The next group of explosions is observed
in Kaliningrad region (Russia) and westward from it. Probably
these explosion events were originated by similar operations of
old explosive elimination.

Earthquake data for Northern Europe are scattered in a
number of databases. The most comprehensive earthquake
database is the FENCAT catalogue, which covers about six
centuries. Original macroseismic observations and intensity
maps for the largest earthquakes can be found in various
national publications, often in local languages. In other
words, they are not readily available for high-level research
purposes. To fill this gap, P. Mantyniemi (UH) suggested
initiating work on a macroseismic database for Northern
Europe including the Baltic countries, Fennoscandia and NW
Russia. The employees of LGT joined this initiative and started
collecting evidences of the tangible seismic events in
Lithuania. Some collected data and some background
information on seismological researches in Lithuania were
incorporated into the paper “Revising historical earthquake
data available for Fennoscandia, NW Russia and the Baltic
republics” and submitted to the journal “Annals of
Geophysics”.

A. Pacésa,
Geological Survey of Lithuania

2003 METAIS BAIGTU GEOLOGINIU TYRIMUY PROJEKTUY REZULTATAI

RESULTS OF PROJECTS COMPLETED IN 2003



20° 22°

2 pav. Seisminiai jvykiai, 1991-2002 metais uzfiksuoti
Helsinkio universiteto Seismologijos instituto regio-
niniame kataloge iridentifikuoti kaip sprogdinimai, kuriy
epicentrai pateko j Lietuvos ar greta esancias teritorijas.
Kryziai zymi sprogdinimus, trikampiai — karjerus,
kuriuose 1991-2002 metais buvo vykdomi arba galéjo biti
vykdomi sprogdinimai, apskritimai Zymi EUROBIDGE
(1995-1996 m.), rombai —- POLONAISE (1997 m.), kvad-
ratai - CELEBRATION (2000 m.) geofiziniy eksperimenty
sprogdinimus, vientisa linija Zymi CELEBRATION
profilio linija

duomeny bazés, nejmanomi nauji aukstesnio lygio
tyrinégjimai. Dr. P. Mantyniemi (Helsinkio
universitetas) iskeélé iniciatyva sukurti bendra
Siaurés Europos, jungiancios Baltijos S3alis,
Skandinavija, Suomija ir Siaurés vakary Rusijos
regionus, makroseisminiy duomeny baze. LGT
darbuotojai prisijungdami prie P. Mantyniemi
buriamos autoriy grupeés, pradéjo ieskoti ir kaupti
duomenis apie Zmoniy jaustus regioninius ar
vietinius Zemeés drebéjimus. Buvo parengta trumpa
Lietuvos teritorijos istorinio seismingumo apzvalga.
LGT surinkti duomenys jtraukti j bendra publikacija
,,State-of-the-art of historical earthquake research in
Fennoscandia and the Baltic Republics”, atiduota
spausdinti zurnalui , Annals of Geophysics”, ir
parengti pristatyti pranesime ,Revising historical
earthquake data available for Fennoscandia, NW
Russia and the Baltic republics” renginyje , Nordic
Geological Winter Meeting”, jvyksian¢iame 2004
mety sausj Upsaloje.
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Fig. 2. Territory of Lithuania and adjacent areas and
explosion events reported in the HU regional
seismological bulletin during the time period 1991-2002.
Crosses correspond to explosion events, triangles — to
quarries, circles — to explosion points of EUROBIDGE
(1995-1996) project, diamonds — to explosion points of
POLONAISE (1997) project, squares —to explosion points
of CELEBRATION (2000) project; solid line shows one
profile line of CELEBRATION project
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