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Seismic Monitoring and Data Processing in
Seismological Observatory in Skopje —
Republic of Macedonia - basis for a complex
geophysical monitoring.
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d-r Lazo Pekevski

Seismological Observatory
Faculty of Natural Sciences and Mathematics
University “Sts. Cyril and Methodius” — Skopje
Republic of Macedonia




Activities In the field of earthquake seismology In
Republic of Macedonia are carried out by the
Seismological Observatory at the Faculty of Natural
Sciences and Mathematics, University "St. Cyril and
Methodius" - Skopje, founded in 1957.

This Is the only Institution In Republic of
Macedonia authorized and obliged to perform
seismological service The Law for Participation of the
Republic of Macedonia in Financing of Seismological and
Engineering-Seismological Activities regulates the serse.




Seismological Observatory Is a department
of the Faculty of Natural Sciences and
Mathematics in Skopje and Is organized into five
sections:

d telemetry,
d microseismics,

1 macroseismics,

d seismological instrumentation and
4

computer science laboratory.



By using the network of digital
seismological stations, this Observatory
systematically monitors the seismic activity in
the territory of Republic of Macedonia and the
bordering areas andalso records the regional
and teleseismic earthquakes. Incases of felt
earthquakes In the territory of Republic of
Macedonia, the Observatory compiles and
processes the data orthe macroseismic effect
of earthquakes.



The Instrumental and macroseismic
data are compiled, stored, analyzedand
published In seismological bulletins and
catalogues for the international exchange of
seismologice data and for scientific,
teaching and civil engineering purposes,
The Observatory also performs scientific
research, educationand applications In the
fleld of seismology andyeophysics.



Strongest earthquakes on the territory of Republic of
Macedonia and the bordering areas for the period 1900 - 2010

Time Magnitude Intensity Region
1921 8| 10 6.1 X UroSevac (Vitina)
1904 | 4| 4 7.8 X Patevo - Kresha
1931 | 3 | 8 6.€ IX Valandov«
1963 | 7| 26 6.1 IX Skopje
1967 | 11| 30 6.5 X Debar
1932 | 9| 26 6.9 IX - X Halkidiki
1995 5| 13 6.1 IX - X Kozani




Seismological stations on the territory of the
Republic of Macedonia




Distribution of the epicentres of the strong earthquakes on
the territory of Repulic of Macedonia, M>4.0, 1900 - 2005

Mmafowroia (k)

OO OO
@? 1020 20-30 30
,n/- Z‘?amp;

& CEEII.UKEL




Distribution of the epicentres of the earthquakes in the epentral
areas on the territory of Repulic of Macedonia for 1992—-2005
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I ngtalled network in Republic of Macedonia

Seignological sation

Seignological equipment

Skopje (SKO)
since 01.07.1957.

(419721 N, 21.4396 E, h=346 n)6 VEGIK, three components, short period electrgmetic seismographs,

- 2 MAINKA, mechanical seismographs,
- 1 CONRAD mechanical seismograph,

- 1 LEHNER-GRIFFITH, three components, short pestattromagnetic seismograph,

- 2WILLMORE, three components, short period el@aagnetic seismographs,

- 2 VBP-3, single component , short period elecaignetic seismographs,

- 1 SKD, three component, middle range period elethgnetic seismograph,

- 1PRESS-EWING, three components, long periodreiagnetic seismograph,

- 2 VR-1(SS-1) short period seismographs (Kineroglyi

- 2 SSR-1, digital seismographs (Kinemetrics), witlee components short period SS-1
seismometers (Kinemetrics), three components vadge WR-1 seismometers
(Kinemetrics),

- MSD-1, digital data storage device (Kinemetrics),

- strong-motion recorder AR-240,

- FBA-23 triaxial force balance accelerometer (Knegrics),

- seismoscope WILLMOT,

- GPS, chronometers and additional equipment (K&heos).

Valandovo (VAY)
sincel6.02.1966.
(41.3211 N, 22.5701 E, h=1681

- 1 LEHNER-GRIFFITH, three components, short pestattromagnetic seismograph,
- 1 VBP-3, single component, short period electroneiic seismograph,

- 1 SSR-1, digital seismograph, with three compbosiamnde-range WR-1 seismometers
- GPS, chronometers and additional equipment.

Ohrid (OHR)
since 09.09.1967.

(41.1114 N, 20.5989 E, h=739Mm)GP S, chronometers and additional equipment.

- 1 LEHNER-GRIFFITH, three components, short pestattromagnetic seismograph,
- 1 SSR-1, digital seismograph, with three compboseme-range WR-1 seismometers

Bitola (BIT)
since 17.09.1994.

(41.0194 N, 21.3239 E, h=720 n) GP S and additional equipment

- 1 VR-1(SS-1) short period seismograph,
- 1 SSR-1, digital seismograph, with three compbosiamort period SS-1 seismometers

Kriva Palanka (KRP)
sincel995.

(42.2092 N, 22.3617 E, h=700n)

- 1, SSR-1, digital seismograph, with three comptmshort period SS-1 seismometerg,
- GP S and additional equipment




Instruments in seismological observatory

Electromagnet seismometer with galvanometri
registration

Mechanical seismograph

Electromagnetic seismometer with digital
registration with SSR-1



Equipment at the seismological stations

Kinemetrics — SS1 Kinemetrics — SSR-1
X S
= 8 O O O

MicroStep — Wave24

Kinemetrics — WR1

Kinemrics — ES-T




electromagnetic seismometers SS-1
(short -period) and WR -1 (wide -range
period)

digital recorder Quantera—Q330HRS digital recorder W  ave-24



Seismological Network in Republic of Macedonia
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Virual Network in Central and SE Europe
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Epicentral map of the earthquakes from the territory of RM and neighboring

countries for period 1901 - 2008
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Epicentral map of the earthquakes from the territory of RM and neighboring
countries for period 2006 - 2012
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Number of epicenters

with years
1900 — 1957 695
1957 — 1992 4000
1992 — 2005 3600

2006 — 2012 8300
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Republic of Macedonia
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Standard procedures in case of felt earthquakes on
the territory of Republic of Macedonia

U Officers on duty at the Situation center at Crisis Management
Center

* Providing information to the staff of the Seismological
Observatory for the region and locations where and how
the earthquake was felt. Those information are collecte
from the telephone calls to the Situation Center

1 Seismological Observatory
= Macroseismic analysis of the earthqake data

» Report is sent to Crisis Management Situation Center,
other agencies and media



Expected Intensity | ., In 100 years




Expected Intensity | ., In 200 years




Complex monitoring of particular geophusical parameters on
the territiry of Republic of Macedonia

In cooperation with d-r S. Mavrodiev senior researcher fromthe Institute
for Nuclear Research and Nuclear Energy (INRNE), Bulgarian Academy of
Sciences, from2004 together with seismic activity the characteristics othe
regional geomagnetic field are monitored.

From the bilateral cooperation between:

. Seismological Observatory, Faculty of Natural Sciences ah
Mathematics, Sts. Cyril and Methodius University, Skopje, Macedonie
. INRNE, Bulgarian Academy of Sciences

with EU FP7 IRSES the BlackSeaHazNet Project Balkan, Black Sea,
Caucasus, Caspian NETWORK for Complex Research of Earthiea
Forecasting Possibilities, Seismicity and Climate Chan@errelationsis)ending
this year. It was multilateral cooperation with 9 countries. More geomagnetic
observatories like SKO, PAG, GCK, SUR, LVV, KIV, DSH are included in this
monitoring.

A new FP7 europian project is prepared, where this monitorirg will
Include measuring of Radon concentration changes on partidar locations in
correlation with observed seismic activity.



Skopje, Macedonia

htto://theo.inrne.bas.ba/~mavrodi/evervdav monitori

Skopje daily geomagnetic and earthquake monitoring
—— TideMinute —— TideDay Earthtide (Dennis Milbert, http://home.comcast.net/~dmilbert/softs/solid.htm)

na.html

Seismological Observatory , Skopje (SORM)
Lat 41,91 N, Lon21.44 E, Alt346 m, L. Pekevski
Minute averaged variometer HDZ data

10 Sep 2013

Data by: Skopje (SORA/I) EMSC NOAA
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Surlari, Romania

INTERMAGNET SUA Observatory, Surlari, Romania

SUA diurnal geomagnetic and earthquake monitoring Lat 45.32 N, Lon 26.25E
—a— TideDay — TideMinute Earthtide (Dennis Milbert, http://home.comcast.net/~dmilbert/softs/solid.htm) Hour averaged XY Z variation end its SD data [nT]
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Panagurichte, Bulgaria

PAG diurnal geomagnetic and earthquake monitoring
—m— TideDay TideMinute Earthtide (Dennis Milbert, http://home.comcast.net/~dmilbert/softs/solid.htm)
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INTERMAGNET PAG Observatory, Panagjurishte, GPhl,
BAS, Sofia, Bg, Lat 42.515 N, Lon 24.177E, H=556 m

Hour averaged XY Z variation end its SD data [nT]
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