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Major Earthquakes Affecting Macedonia /Period 1900-1995/

Seismic Zone Year Mocc Io Mexp

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 7-8 5.8

8. Kicevo-Krusevo 1988 4.4 6-7 5.8

9. Bitola-Florina 1920 5.3 7 5.7

10. Tikves-Mrezicko 1955 5.1 7-8 6.0

Io - Epicentral Intensity Mocc -Occurred Magnitude

maxM - Maximum expected magnitude



BUILDING CAPACITIES FOR ELABORATION  OF NDPs AND NAs OF THE 
EUROCODES IN THE BALKAN REGION 

4-5 November  2014, Skopje 

DEBAR

STRUGA

OHRID

GOSTIVAR

KI^EVO

TETOVO

RESEN

D. HISAR

KRU[EVO

BROD

SKOPJE

BITOLA

PRILEP

KUMANOVO

T. VELES

SV. NIKOLE

PROBI[TIP

KRATOVO

NEGOTINO

[TIP

KAVADARCI

K. PALANKA

VINICA

KO^ANI

GEVGELIJA

VALANDOVO

RADOVI[

STRUMICA

BEROVO

DEL^EVO







 

















































250 50 km

2
3

.0
°

2
2

.5
°

2
1

.5
°

2
1

.0
°

41.0°

41.5°

42.0°

Magnitudi

SEISMOTECTONIC MAP OF MACEDONIA 



BUILDING CAPACITIES FOR ELABORATION  OF NDPs AND NAs OF THE 
EUROCODES IN THE BALKAN REGION 

4-5 November  2014, Skopje 



BUILDING CAPACITIES FOR ELABORATION  OF NDPs AND NAs OF THE 
EUROCODES IN THE BALKAN REGION 

4-5 November  2014, Skopje 

Seismic Intensity Map of Macedonia 

Return Period: 

500 Years 



GSHAP Regional Seismic Hazard (1999) 





COUNTRIES/INSTITUTIONS INVOLVED (2006) 

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

BOSNIA AND HERZEGOVINA 
1 | Federal Institute for Hydrometeorology | Center for Seismology | Sarajevo 
2 | Hydrometeorological Institute of Republic of Srska | Sector for Semiology | Banja Luka 

CROATIA 
University of Zagreb, Geophysical Department 
 

MACEDONIA 
1 | University Ss. Cyril and Methodius in Skopje 
      Institute of Earthquake Engineering and Engineering Seismology (IZIIS) 
2 | University Ss. Cyril and Methodius in Skopje 
      Faculty of Natural Sciences | Seismological Observatory 

MONTENEGRO 
Montenegro Seismological Observatory 
 

SERBIA 
Seismological Survey of Serbia 
 

TURKEY 
Middle East Technical University 



Flow Chart of Project Activities 

 

HARMONIZATION OF SEISMIC HAZARD MAPS FOR THE WESTERN 

BALKAN COUNTRIES (Project number: SfP – 983054); BSHAP – I (2006) 



CIRCULAR SMOOTHING 
Logic three 
5 GMPEs, w=0.2 each 

•  CF2008-PGA 
•  BINDI2009-PGA 

•  BA2008-PGA 
•  AB2012-PGA 

•  AM2005a-PGA 



NATO SfP 984374, BSHAP  II (2012) 
Working Packages 

05/29 
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Albania Prof. Dr. Neki Kuka Institute of Geosciences, Energy, Water and 

Environment, Polytechnic University of Tirana 

 

 

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 Šket-Motnikar,  

Environmental Agency of Slovenia, Ljubljana 

Laurentiu Danciu, GEM Foundation,  

ETH Zurich & Swiss Seismological 

Service 

 

Vanja Kastelic, Isittuto Nazionale di 

Geofisica e Vulcanologia, Italy 

 

Graeme Weatherill, GEM Foundation 

 

Gottfried Grünthal, 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 

Participants 

Advisors 

2011 

Funded by the U.S. 

Office of Foreign 

Disaster Assistance 



SHARE (Seismic 

Hazard Harmonization 
of Europe) Faults 

Each fault, or‘composite 

seismogenic source,’ is assigned a 

slip rate, dip, and rake based on 
available data 



Global Strain Rate Model Helps Regional Modelers  

Hunt for Local Faults 







Preliminary 

BalkansOQ 

Seismic 

Hazard 

Model 

Based on  

strain rate 

and 

BalkansOQ 

faults with 

max slip 

rates, but 

without 

smoothed 

seismicity 

Likelihood of moderate 

shaking 

to typical two-story 

buildings in 

50 years 

Probability scale bar: 
 

1 = certain 

0.3 = 30% probability 

0.1 = 10% probability 


