




Seismicity map of 
Black Sea and Surroundings











Unified macroseismic maps in MSK scale of the Vrancea events of 1977 
(Mw=7.5, H=83km) and 1986 (Mw=7.2, H=132km).  

(Radu et al., 1987: Bonjer 2013 mod.).





Faults of 
strong 

earthquakes 
in the Aegean 

area since 
550BC

(Papazachos et 
al., 2001)



LOW SEISMICITY REGION
HOWEVER STRONG (M≥7.0) OCCURRED SINCE ANTIQUITY

STRONG HISTORICAL 
EARTHQUAKES

Papazachos and 
Papazachou  (1997, 2003)









LOW SEISMICITY REGION
WITH ACTIVITY OF SMALL –MEDIUM SIZE EVENTS





• Attenuation for Probabilistic Seismic Hazard
• Macroseismic field
• Validation the results of Hazard analysis
• Hazard assessment in terms of statistical 
treatment of macroseismic intensities.



Notice the different response of the structure due to 
different accelerograms with the same (0.36g) PGA.
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Roussopoulos 1989 

(Effective since 1995)

4 Seismological 
Centers
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Notice the difference for smaller predicted PGA values 
(black line) compared to the corresponding ones from 

large magnitude earthquakes (blue line).







HORIZONTAL COMPONENTS

Component Distance  PGA PGV/PGA

KMT_N 260 8.2 0.12
KMT_E 260 7.88 0.12
THS_E 246 3.25 0.07
THS_N 246 5.99 0.06
SAP_E 285 4.27 0.16
SAP_N 285 5.09 0.13
SFL_N 316 12.62 0.07
SFL_E 316 10.97 0.08
XAN_N 226 6.47 0.14
XAN_E 226 10.56 0.09
SBO_E 32 91.6 0.065175
SBO_N 32 98.2 0.130957
SGF_E 41 38.1 0.12126

SGF_N 41 29.88 0.163655



Records at 
distant Greek 
stations
Notice the high 
quality of the 
records



HORIZONTAL COMPONENTS

Component Distance  PGA PGV/PGA

KMT_N 260 8.2 0.12
KMT_E 260 7.88 0.12
THS_E 246 3.25 0.07
THS_N 246 5.99 0.06
SAP_E 285 4.27 0.16
SAP_N 285 5.09 0.13
SFL_N 316 12.62 0.07
SFL_E 316 10.97 0.08
XAN_N 226 6.47 0.14
XAN_E 226 10.56 0.09
SBO_E 32 91.6 0.065175
SBO_N 32 98.2 0.130957
SGF_E 41 38.1 0.12126

SGF_N 41 29.88 0.163655



Papazachos et al., 1999
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Maps depicting the 
maximum PGA values

for ROCK sites
on the basis of the 

geographical distribution 
of maximum intensities 
converted to PGA  & 
PGA+1σ using scaling 

relations. 



Maps depicting the 
maximum PGV values

for ROCK sites
on the basis of the 

geographical distribution 
of maximum intensities 
converted to PGV  & 
PGV+1σ using scaling 

relations. 







Ενεργά Νεοτεκτονικά Ρήγματα 
(Pavlidis et al., 2005)



Seismic Hazard Deaggregation for Serres
(Margaris,  2013)

PGΑ		 /		TR(yrs) 10 25 50 100 200 475 950 1890
PGA (cm/s2)	
r=0.02	M6.2

18.58 30.61 44.66 65.17 95.08 225.38 296.20 305.51

PGA	r0.02	M6.2
+1σ

41.07 63.63 87.65 124.48 187.83 485.07 551.14 552.81

PGA (cm/s2)	
r=0.04	M6.2

15.96 29.53 47.03 74.92 146.86 296.03 305.43 315.06

PGA (cm/s2)	
r=0.06	M6.2

14.06 29.12 50.51 87.61 286.12 301.44 311.02 320.84

PGA (cm/s2)	
r=0.07	M6.7 13.68 29.46 52.62 93.99 218.52 376.48 480.18 523.72

PGA	r0.07	M6.7
+1σ 41.38 68.63 103.01 201.39 453.94 745.01 909.76 1109.56

PGA	(cm/s2)	
without	SF 22.47 32.73 43.51 57.84 76.89 107.90 138.43 176.16
PGA	(cm/s2)	
Papazachos	
etal.	(1996) 45.30 70.3 95.3 127.5 165.6 220.4 265.7 310.00



2.Finite source model

3. (Beresnev and Atkinson, 1997; 
1998a; 1998b; 1999; Atkinson 

and Silva, 1997; 2000, Margaris 
2001).

f0 = (y z / π) β0 / Δl 

m0 = Δσ Δl3

log Δl = -2.0 +0.4 M

Strong Motion Simulations
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Seismic Scenario  M6.2 R=3km 
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Seismic Scenario  M6.6 R=5km 
PGA= 445 cm/sec2  
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Seismic Scenario  M6.2 R=15 km 
PGA= 114 cm/sec2  
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SERRES
Results for strong motion synthetics

Margaris 2013


