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Major Earthquakes Affecting Macedonia /Pesod1

(]}

1. Skopje-Vitina 1963 6.1 9 6.5
2. Tetovo-Gostivar 1960 5.7 8 6.1
3. Debar-Peskopija 1967 6.6 9 6.9
4. Ohrid-Korca 1911 6.7 9 6.9
5. Valandovo-Dojran 1931 6.7 10 6.9
6. Pehcevo-Kresna 1904 7.8 10 7.9
7. Titov Veles 1922 5.5 /-8 5.8
8. Kicevo-Krusevo 1988 4.4 6-7 5.8
9. Bitola-Florina 1920 5.3 [/ 5.7
10. Tikves-Mrezicko 1955 5.1 /-8 6.0

BUILDING CAPACITIES FOR ELABORATION OF NDPs AND NAs OF THE
EUROCODES IN THE BALKAN REGION
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Maximum Observed Seismic Intensity Map
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Seismic Intensity Map of Macedonia curopean |
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GLOBAL SEISMIC HAZARD MAP

54" -
§
-1“'"__,"_? B - " ¢
o, - -' . ==
40™ A i:’“ 3 p -
' l-lh'x 3 |'r-
= ""_‘__
o ? .
+ 3 -
.
LY
) \\_.-‘ [}
30" -
= | | N
-140° a° 10° 20 30"
[ T T T 7

-50°

440°

- 30°

mis® 02 03 04 05 06 7 o4 1.0 1.3 1.6 20 25 3.0 4.8 B0 nve®



T~ International Gealogical Correlation Program
i Project no. 352. SEI

EUROPEAN-MEDITERRANEAN SEISMIC HAZARD MAP
; N\; AR AT (0% Probabiy of xceedance I 50 yeos 475 year Rtur Period




COUNTRIES/INSTITUTIONS INVOLVED (2006) »

ALBANIA
Polytechnic University of Tirana
Institute of Geosciences, Energy, Water and Environment

s |[2Y[%| BOSNIA AND HERZEGOVINA
ME—— 'aﬂpr\\ 1 | Federal Institute for Hydrometeorology | Center for Seismology | Sarajevo
2 | Hydrometeorolo ' i

CROATIA
University of Zagreb, Geophysical Department

MACEDONIA
1 | University Ss. Cyril and Methodius in Skopje

Institute of Earthquake Engineering and Engineering Seismology (1ZIIS)
2 | University Ss. Cyril and Methodius-in Skopje

Faculty of Natural Sciences | Seismological Observatory

& MONTENEGRO
é} Montenegro Seismological Observatory

SERBIA
Seismological Survey of Serbia

GR0L

TURKEY
Middle East Technical University




HARMONIZATION OF SEISMIC HAZARD MAPS FOR THE WESTERN
BALKAN COUNTRIES (Project number: SfP — 983054); BSHAP - | (2006)

FlOW Chart Of PrOJeCt ACtiVitieS Prof. Dr. Sinan Akkar (NPD)

Earthquake Engineering Research Center, Dept. of Civil Engineering,
Middle East Technical University, Ankara, Turkey

WP8:Coordination activities

Prof. Dr. Branislav Glavatovic
Montenegro Seismological Observatory, Podgorica, Montenegro

WP1: Preparation WP2: Seismic source , ./
and compilation of zones determination Wc

earthquake catalogue and characterization o
Dr. Shyqyry Aliaj

Seismological Institute, Academy of Sciences of Albania, Tirana, Albania

L) .d'-\/’f/

WP6: Equipment WP3: Determination
purchase and of ground motion
deployment prediction models

Amer Zoranic, BS
Ministry of Civil Affairs, Sarajevo, Bosnia and Herzegovina

Viado Kuk, MS

Department of Geophysics, Faculty of Sciences,
University of Zagreb, Zagreb, Croatia
WP7: Purchase of WP4:Seismic j
software for Hazard hazard
evaluation and assesment

GIS implementation
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WP5: Preparation Svetiana K s
of GIS bac kg round Seismologica Survey of Serbia, Belgrade, Serbia
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HARMONIZATION OF SEISMIC HAZARD MAPS FOR THE WESTERN BALKAN COUNTRIES
SfP Project 983054 (BSHAP)

Horizontal Peak Ground Acceleration (unit: g; Vg3,=800 m/s)
Probability of Exceedance 10% in 50 years (return period 475 years)
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CIRCULAR SMOOTHING
Logic three
5 GMPEs, w=0.2 each
* CF2008-PGA
* BINDI2009-PGA
* BA2008-PGA
* AB2012-PGA
* AM2005a-PGA



NATO SfP 984374, BSHAP 11 (2012)
Working Packages

WP 6:
Project Coordination Activities and Training
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This project The NATO Science for Peace
#s mpparsed by: | and Security Programme

Improvements in the Harmonized Seismic Hazard Maps:for. the'VWestern Balkan Countries
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Improvements in the Harmonized Seismic Hazard Maps for the Western Balkan Countries
Objective
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Turkey [/ Zeynep Gilerce NPD

Earthquake Catalogue
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Croatia / Snjezana Markusic
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Albania Prof. Dr. Neki Kuka Institute of Geosciences, Energy, Water and
Environment, Polytechnic University of Tirana

2011
Balkans

Bosnia and Herzegovina Ivan Brlek Hydrometerological Institute of Bosnia and

Herzegovina, Sarajevo

Croatia Kresimir Kuk, Mag. Seismological Survey, University of Zagreb

Kosovo Shemsi Mustafa Seismological Survey of Kosovo, Pristina

Macedonia Prof. Dr. Zoran Milutinovic
Ss. Cyril and Methodius University, Skopje

Montenegro Ljiljana Vucic
Montenegro Seismological Observatory, Podgorica

Serbia Svetlana Kovacevic Seismological Survey of Serbia,
Belgrade

Slovenia Dr. Barbara Sket-Motnikar,
Environmental Agency of Slovenia, Ljubljana

¥\ Funded by the U.S.
Office of Foreign
4/ Disaster Assistance

Advisors

Laurentiu Danciu, GEM Foundation,
ETH Zurich & Swiss Seismological
Service

Vanja Kastelic, Isittuto Nazionale di
Geofisica e Vulcanologia, Italy

Graeme Weatherill, GEM Foundation
Gottfried Grunthal, GFZ Postdam

Gari Mayberry, US Office of Foreign
Disaster Assistance

Volkan Sevilgen, USGS and
Seismicity.net

Ross S. Stein, USGS Geophysicist
and GEM Science Board Chair



SHARE (Seismic
Hazard Harmonization
of Europe) Faults

Strain Rate from SHARE Faults (second invariant, in log nanostrain/year)

LN Share Faults
%a,q ~ (NE dipping fault)




Global Strain Rate Model Helps Regional Modelers
Hunt for Local Faults
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Transects across Balkans, giving
net contraction rate that should
be accommodated by faults
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SEISMIC HAZARD MAPPING OF THE BALKANS
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\a_/- ans Horizontal Peak Ground Acceleration (unit: g; Vg3p=800 m/s)
Probability of Exceedance 10% in 50 years (return period 475 years)
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Preliminary
BalkansOQ
Seismic
Hazard
Model
Based on
strain rate
and
BalkansOQ
faults with
max slip
rates, but
without
smoothed
seismicity

Probability scale bar:

Likelihood of moderate
shaking

to typical two-story
buildings in

50 years
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of Exceedence . 1 = certain N
0.15gin 50 Years 4 0.3 = 30% probability

5% damping SA (0.2 sec) 0.1 = 10% probability




